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TITLE OF INVENTION

Child-Resistant Blister Package

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to improved child-resistant blister
packaging. More particularly, this invention relates to blister packaging
that includes a lidding component that comprises at least one nonwoven

layer of melt-spun continuous filament nonwoven sheets.

2. Description of the Related Art

Blister packages are known in the art, for example, as packaging

for pharmaceuticals and other materials. Blister packages include a blister
component having at least one cavity formed therein into which the
medicine or other packaged material is placed prior to being sealed to a
lidding or top web component. Blister components known in the art
include soft-tempered éluminum foils, hard-tempered aluminum foils,
multi-layer cold formable foils, and thermoformed films. Lidding
components known in the art include films, and combinations of films,
paper, and/or foil. The lidding component generally has a heat-seal layer
applied to one side thereof which is used to heat seal the lidding
component to the blister component during the manufacture of the blister
package. When tjsed for packaging pharmaceuticals and other materials
that are oxygen- and/or moisture-sensitive, the blister package should
have sufficient barrier properties to ensure a reasonable shelf-life for the
packaged materials. When used for packaging pharmaceuticals or other
materials that may be harmful to children, a blister package should also be
child-resistant so that a child cannof open the package, bite through it, or
otherwise damage the packaging in a way that exposes the packaged
pharmaceutical or other packaged material. At the same time, it is
generally desirable that an adult can open the blister package without

undue effort.
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Examples of blister packages known in the art include peel-open,

tear-open, push-through, and peel off-push through packages. ‘In a peel-
open package, the lidding component is peeled away from the blister
component to reveal the packaged material. In a tear-open package, the
lidding and blister components contain a notch or perforation that extends
from an edge of the package in the direction of the cavity. The notch can
be made in an external edge of a package; or, for packages comprising
multiple bliéters separated by perforations, the notch is preferably
contained internal to the package such that when an individual blister is
separated at the perforations from the rest of the blisters in the package,
the notch in the separated blister is on an exposed edge thereof. The
package is then torn at the notch and the tear is propagated until the
contents of the package are capable of being removed. In a push-through
package, the packaged material is pushed through the lidding component
by applying finger pressure to the exterior of the blister cavity. In a peel |
off-push through package, the Iidding component is a multi-layer laminate
that generally includes an outer paper layer bonded by an intermediate
adhesive layer to a film layer (e.g. polyester film), with the film layer also
being bonded by a peelable adhesive layer to a foil layer on the side of the
film opposite that which is bonded to the paper layer. The foil layer
generally has a heat-seal layer coated or otherwise applied to the side of
the foil opposite the film which provides a non-peelable seal when heat-
sealed to the blister component. To open the package, the lidding is
peeled between the film and the foil Iayers, leaving the foil layer attached
to the blister component. After peeling off the combined paper and film
lidding layers, the packaged material is pushed through the lidding layer(s)

. that remains attached to the blister component. Generally the peelable
adhesive layer remains adhered to the film layer during peeling such that
only the foil layer remains attached to the instér component after peeling.
An example of a peel off-push through blister package is described in
Brunda, U.S. Patent No. 3,899,080. The blister package comprises a
peelable outer layer, for example film, cardboard, or péper that is adhered
by a peelable adhesive to a rupturable layer such as paper, selected

plastics, or metal foil.
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One challenge in the manufacture of blister packaging is to make a

package that is child resistant that can also be opened by an adult without
undue difficulfy. Certain child-resistant blister packages known in the art
include peel-open packages that comprise a laminated paper-film lidding
‘component adhered to a plastic blister component by a peelable sealant.
Further child-resistance is obtained using peel off-push through packages,
which corhprise the multi-léyer lidding material described above. One
disadvantage of current peel off-push through packages is that paper-film-
foil laminates used in the lidding do not generally peel cleanly in one piece
and often tear at the perforation, making it difficult to initiate a new peel.
Some paper-film laminates and paper-film-foil laminates also have poor
puncture resistance and can be chewed through by a child. Another
disadvantage of using paper-film laminates or paper-film-foil laminates in
the lidding component is that it is not unusual to have. problems with
moisture being sealed in the blister when moisture that is retained in the
paper formé steam at the high temperatures used in the heat-sealing
process. _

Poore, British Patent GB 2151581 describes push-through strip
packaging described as child-resistant that includes first and second
planar sheet materials with the packaged elements enclosed
therebetween. Neither of the planar sheet materials contains pre-formed
blisters, but rather the necessary accommodation of the packaged
elements is afforded by stretching of the material of each sheet as they
are sealed tdgether. The first sheet is a laminate of a paper or a foil with a
tear-resistant biaxially oriented plastic material together with an adhesive
layer that is préferébly a heat-sealable adhesive layer. The second sheet
preferably has a push through force of at least about 70 N and comprises.
a laminate of paper or metal foil and a layer of plastic or other material that
can provide adhesive properties, preferably a heat-sealable adhesive.
The package permits the removal of individual elements through the
second sheet by application of finger pressure.

Gerber published European Patent Application 0959020 describes
a peel off-push through type blister package that includes a cover sheet

containing a metal foil-free push-through penetrable plastic layer, a
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peelable release adhesive, and a non-penetrable cover layer. The cover

layer is peeled off the release adhesive in a first step and the packaged
material is pushed through the metal foil-free penetrable plastic layer.
Suitable cover layers include mono-films, film Iaminates.containing
thermoplastics, papers or layered materials of thermoplastic paper.
Suitable pabers include cellulose papers, security papers, and papers
‘made of synthetic fibers. '

Carter, U.S. 4,947,620 describes a blister pack suitable for steam
sterilization that includes a lidding material of Tyvek® nonwoven material
that is coated with an adhesive only on the areas of the lidding that are
bonded to the blister component. The Tyvek® nonwoven material is
breathable and therefore such packaging is not suitable for packaging
pharmaceuticals and other. materials that are oxygen or moisture sensitive.

There remains a need for improved child-resistant blister packaging
that protects materials packaged therein from moisture and/or oxygen that
is also economical to manufacture and can be processed at elevated

sealing temperatures.

BRIEF SUMMARY OF THE INVENTION

The present invention is directed to a blister package comprising a

blister component having an inner surface and an outer surface and a
multi-layer lidding component having an inner surface and an outer
surface, wherein selected portions of the inner surfaces of the blister
component and lidding component are adhered together to form at least
one cavity therebetween, the blister component comprising a first barrier
layer selected from the group consisting of polymeric films, coated
polymerié films, metal foils, and film-foil Iamina_tes, and the lidding
component comprising a second barrier layer and a nonwoven layer |
comprising at least one melt-spun continuous filament nonwoven sheet

and a thermally resistant layer.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic elevation view of a blister package.

Figure 2a is a schematic cross-sectional view of a lidding material
useful in blister packages of the present invention.

Figure 2b is a schematic cross-sectional view of a second
embodiment of a lidding material useful in blister packages of the present
invention. i | _

Figure 3 is a schematic diagram of a process suitable for preparing
a blister packagé of the present invention.

Figure 4 is a portion of the product made by the process of Fig. 3,

showing multiple blister packages.

'DETAILED DESCRIPTION OF THE INVENTION

The‘preseht invention relates to an improved child-resistant blister

package that comprises a multi-layer lidding component and a blister
component. The multi-layer lidding component includes at least on'e_
barrier layer and at least one nonwoven layer melt-spun continuous
filament nonwoven sheet. Examples of these types of blister packages
are disclosed in U.S. Patent Application No. US2005/0139505. The
present invention further relates to a nonwoven sheet that is particularly
suited toward typical blister package sealing temperatures. The blister
packages of the present invention include peel-open, tear-open, and peel
off-push through packages. The use of a melt-spun continuous filament
nonwoven sheet in the lidding resuits in a blister package.that is difficult or
impossible to open by pushing the packaged item through the lidding or by
chewing through the lidding, thus improving the degree of child resistance
compared to packages known in the art. '

The term “copolymer” as used herein includes random, block,
alternating, and graft copolymers prepared by polymerizing two or more
comonomers and thus includes dipolymers, terpolymers, etc.

The term "polyethylene" (PE) as used herein is intended to
encompass not only homopolymers of ethylene, but also copolymers

wherein at least 85% of the recurring units are ethylene units, and includes
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“linear low density polyethylenes” (LLDPE) which are linear ethylene/o-

olefin copolymers having a density of less than about 0.9'55'g/cm3, and
* “high density polyethylenes” (HDPE), which are polyethylene
homopolymers having a density of at least about 0.94 g/cm?.

The term “polyester” as used herein is intended to embrace
polymers wherein at least 85% of the recurring units are condensation
products of dicarboxylic acids and dihydroxy alcohols With‘ linkages
created by‘formation of ester units. Examples of polyesters include
poly(ethyléne terephthalate) (PET), which is a condensation product of
ethylene glycol and terephthalic acid, poly(1,3-propylene terephthalate),
which is a condensation product of 1,3-propanediol and terephthalic acid
and poly(ethylene naphthalate) which is a condensation product of
ethylene glycol and 2,6-naphthalic acid. _ |

The term “polyamide” as used herein is intended to embrace
polymers containing recurring amide (-CONH-) groups. One class of
polyamides is prépared by copolymerizing one or more dicarboxylic acids
with one or more diamines. Examples of polyamides suitable for use in
the present invention include poly(hexamethylene adipamide) (nylon 6,6)
and polycaprolactam (nylon 6).

The term “barrier layer” as used herein refers to a sheét layer,
including films and coatings that restrict the permeation of oxygen and/or
water vapor into a blister package that comprises the sheet layer. Barrier
layers suitable for use in the present invention preferably have a moisture
vapor transmission rate (MVTR) of less than 6 g/m?24 hr measured
according to ASTM F1249 under the conditions of 38°C and 90% Relative
Humidity and/or an oxygen transmission rate of less than 28 cm®m?/24 hr
measured according to ASTM D3985 under the conditions of 23°C, 100%
oxygen, and 100% Relative Humidity.

LA » o

The terms “nonwoven fabric”, “nonwoven sheet”, "nonwoven layer”,
and “nonwoven web” as used herein refer to a structure of individual
fibers, filaments, or threads that are positioned in a random manner to
form a planér material without an identifiable pattern, as opposed to a

knitted or woven fabric. Examples of nonwoven fabrics include meltbiown
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webs, spunbond webs, flash spun webs, carded webs, spunlaced webs,

and composite sheets comprising more than one nonwoven web.

The term “machine direction” (MD) as used herein to refer to the
direction in which a nonwoven web is produced (e.g. the direction of travel
of the supporting surface upon which the fibers are Iaid-déwn during
formation of the nonwoven web). The term “cross direction” (XD) refers to
the direction generally perpendicular to the machine direction in the plane
of the web. |

The term "spunbond fibers” as used herein means fibers that are
melt-spun by extruding molten thermoplastic polymer material as fibers
from a plurality of fine, usually circular, capillaries of a spinneret with the
diameter of the extruded fibers then being rapidly reduced by drawing and
then quenching the fibers.

The term “meltblown fibers” as used herein, means fibers that are
melt-spun by meltblowing, which comprises extruding a m_elt-processable
polymer through a plurality of capillaries as molten streams into a high
velocity gas (e.g. air) stream.

The term “spunbond-meltblown-spunbond nonwoven fabric”
(“SMS”) as used herein refers to a multi-layer composite sheet comprising
a web of meltblown fibers sandwiched between and bonded to two
spunbond' layers. Additional spunbond and/or meltblown layers can be
incorporated in the composite sheet, for example spunbond-meltblown-
meltblown-spunbond webs (“SMMS"), etc.

The term “multiple componenf fiber” as used herein refers to a fiber
that is composed of at least two distinct polymeric components that have
been spun together to form a single fiber. At least two pblymeric
components are arranged in distinct substantially constantly positioned
zones across the cross-section of the multiple component fibers, the
zones extending substantially continuously along the length of the fibers.

The term “bicomponent fiber” aé used herein to refer to a multiple
component fiber that is made from two distinct polymer components, such
as sheath-éore fibers that comprises a first polymeric component forming
the sheath, and a second polymeric component forming“the core; and

side-by-.side-fibers, in which the first pblymeric component forms at least
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one segment that is adjacent at least one segment formed of the second

polymeric component, each segment being substantially continuous along
the length of the fiber with both polymeric components being exposed on
the fiber surface. Multiple component fibers are distinguished from fibers
that are extruded from a single homogeneous or heterogeneous blend of
polymeric materials.

The term “multiple component nonwoven web” as used herein
refers to a nonwoven web comprising multiple component fibers. The
term “bicomponent web” as used herein refers to a nonwoven web
comprising bicomponent fibers. A multiple component web can comprise
single component and/or polymer blend fibers in addition to muitiple
component fibers.

The term “film” as used herein includes layers that are extruded
directly onto one of the other layers in the lidding or blister components, as
well as films that are formed in a separate film-forming step and then
laminated to one or more other layers.

The term “full-surface bonded nonwoven fabric” as used herein
refers to a nonwoven fabric that has been bonded by applying heat and
pressure to the nonwoven fabric between two substantially smooth
bonding surfaces. A full-surface bonded nonwoven fabric is bonded over
substantially 100% of its outer surfaces by fiber—to-f_iber bonds. The use of
smooth bonding surfaces results in each side of the full-surface bonded
nonwoven fabric being substantially uniformly bonded. Full surface
bonded nonwoven fabrics are described in U.S. Patent Application No.
US2005/0130545.

Figure 1 illustrates a schematic elevation view of a blister package
according to the present invention. Lidding component 1 is heat-sealed to
a blister component comprisihg a pluralit‘y of' cavities 2. The lidding and
blister components.are heat-sealed in the shoulder areas 3 that separate
the individual cavities. The shoulder areas generally include perforations
(not shown) between the individual blisters or groups of individual blisters.

The blister component is formed from a forming web fhat comprises
at least one barrier layer, for example a polymeric film, coated polymeric

film, or metal foil. Forming webs suitable for forming the blister component
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are known in the art. For example, the blister component can be prepared

by thermoforming cavities into a barrier film. Alternately, the blister
component cah be formed from a soft-tempered or a hard-tempered foil
such as an aluminum foil layer. Films and foils suitable for_forming the
blister component generally have a thickness between about 5.0 mils
(0.125 mm) and 15 mils (0.38 mm) for child-resistant packéging. For
example, a typical film thickness is about 10 mils (0.25 mm). The blister
component can be formed from a multi-layer sheet structure, for example
a multi-layer film or a film-foil laminate. |

Figuré 2ais a cross-sectional view of an embodiment of a lidding
component suitable for use in peel-open, tear-open, and peel off-push
through blister packages of the present invention. Nonwoven layer 5,
which comprises at least one melt-spun continuous filament sheet is
bonded with a thermally resistant layer 4 on one side of the nonwoven
layer 5 and is bonded on the other side to barrier layer 7 by intervening
adhesive tie layer 6. Heat-seal layer 8 is adhered to the barrier layer on
the side of the barrier layer opposite the tie layer. A blister package is
formed by heat-sealing the lidding corhponent to the blister component
with heaf-seal layer 8 facing the blister component such that thermally
resistant Iayer 4 forms one of the outer surfaces of the blister package.

During heat-sealing of the lidding component to the blister
component a plateh transfers heat through the lidding component to
activate the heat seal layer. Depending on the melting poiht of the
nonwoven layer, the température of the platen and the pressure and time
of contact between the platen and the nonwoven layer, some softening or
melting of the nonwoven layer can occur. The preéence of the thermally
resistant layer between the nonwoven layer and the platenlhe|ps retard
the softening or melting of the nonwoven layer while allowing heat to
transfer to the heat seal layer.

Thermally resistant layers suitable for use in the lidding component
shown in Figure 2a include cellulosic resins such as ethyl cellulose,
hydroxyethylcellulose, hydroxypropylcellulose, methylcellulose, cellulose
acetate, cellulose acetate butyrate, and nitrocellulose; vinyl resins, such as

polyvinylalcohol, polyvinylacetate, polyvinylbutyral, polyvinylacetal, and
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polyvinylpyrrolidone; acrylic resins such as polyacrylamide,

polyacrylonitrile-co-styrene, polymethylmethacrylate; and polyester resins,
silicone resins such as polydimethyklsiloxane, silicone-modified or fluorine-
mo_dified urethane resins, and the like. The thermally resisfant layer may
further include a cross linking agent.

Tie layer 6 shown in Figure 2a can form a peelable seal (e.g. ina
peel off-push through package) or a non-peelable seal (e.g. in a peel-open
or tear-open package) between the nonwoven layer and the barrier layer,
depending on the desired method for opening the' blister package. A seal
or bond is considered non-peelable if the layers bonded by the non-
peelable seal are not readily opened by an adult by hand-peeling.
Generally a seal having a peel strength between about 3 to 4 Ib/in (5.1 to
7.2 N/cm) is preferred for a peelable seal. Peel strengths less than about
3 Ib/in are generally peeled too_easily to be useful in child-resistant
packages. Seals having a peel strength greater than about 4 Ib/in are
generally considered to be non-peelable or permanent seals. Peel
strength can be measured according to ASTM F 88-0 using the
unsupported method of clamping the sample described therein. Similarly,
heat-seal layer 8 can form a peelable seal (e.g. in a peel-open package) or
a non-peelable seal (e.g. in a peel off-push through or tear-open package)
bétween the barrier layer and the blister component. Examples of lidding
constructions according to Figure 2a include: (a) thermally resistant
layer/melt-spun continuous filament nonwoven sheet/adhesive Atie
layer/metal foil/lheat-seal layer and (b) thermally resistant layer/melt-spun
continuous filament nonwoven sheet/adhesive tie layer/barrier film
(metalized or unmetalized, coated or uncoated)/heat-seal layer. The
barrier film can be a film that is laminated to the nonwoven sheet or can be
a layer that is co-extruded with the adhesive tie layer onto the nonWoven
sheet.

Barrier layers suitable for use in the lidding component shown in
Figure 2a include foil sheéts such as aluminum foil and laminated
structures comprising a foil layer such as film-foil laminates, as well as
mono-layer, multi-layer, and coated polymeric films, and metalized

po|ymeric-fi|n'"|s.
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Examples of other materials useful as either the barrier layers

suitable for use in the lidding component, or as the blister component
include poly(viny! chloride) (PVC) used as a mono-layer film, PVC film
coated with poly(vinylidene chloride) (PVdC), PVC film laminated with
poly(chlorotrifluoroethylene) (PCTFE) film such as Aclar® PCTFE film
available from Honeywell, Inc. (Morris Township, NJ), cyclo-olefin-
copolymer (COC) used as part of a laminated or co-extruded structure,
cold-formable foil such as PVC/aluminum/nylon laminated structures,
mono-layer aluminum foil, polypropylene (PP) used as a mono-layer film,
poly(ethylene terephthalate) (PET) used as a mono-layer film, and
poly(efhylene terephthalate) copolymers that have been modified with 1,4-
cyclohexanedimethanol, available from Eastman Chemicals (Kingsport,
TN) as PETG copolymers, used as a mono-layer film.

In one embodiment the barrier layer comprises a polymeric film
comprising a polymeric coating. For example, the barrier layer can
comprise a PVdC-coated polyester film such as PVdC-coated Mylar®
polyester films (e.g. M30 and M34 films, available from DuPont Teijin
Films). In another embodiment, the barrier layer comprises a polymeric
film that has been coated with a ceramic material. Ceramic materials
suitable for coating polymeric films include oxides, nitrides, or carbides of
silicon, aluminum, magnesium, chromium, lanthanum, titanium, boron,
zirconium, or mixtures thereof. Methods for depositing ceramic coatings
onto a substrate are known in the art, such as by deposition from the
vapor or gaseous phase under vacuum onto a film layer in thicknesses of
about 5 to 500 nanometers (nm). Suitable ceramic-coated films include
films made of a thermoplastic material, such as polyoleﬁh films having a
thickness of 23 to 100 micrometers (pm.) or polyester films having a
thickness of 12 to 80 um, that have been coated with at least one 5 to 500

~ nm thick layer of SiOy, where x is a number ranging from 1.1 to 2, or with
Al,O,, where the ratio y/z is a number ranging from 0.2 to 1.5. ‘Alternately,
the barrier layer can comprise a metalized film prepared using processes
known in the art such as vacuum deposition or sputter coating. In one
embodiment, the barrier layer is a metalized polyester film, for example a

poly(ethylene terephthalate) film, that has a layer of aluminum metal
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coated thereon; preferably the metal layer is about 10 Angstroms to 1000

Angstroms thick and the film is preferably at least 12 ym thick. Metalized
polyester films are known in the art and include aluminuvm-coated
polyester films such as Mylar® MC2 aluminum-coated polyester film
(available frbm DuPont Teijin Films). When the barrier layer of the lidding
component comprises a ceramic-coated or a metalized polymeric film, the
film can be ceramic-coated or metalized on one or both sides. The
polymeric film is preferably ceramic-coated or metalized on one side
thereof and the lidding is preferably constructed such that the metalized or
ceramic-coat'ed side of the film contacts adhesive tié fayer 6 to avoid
flaking off of the metalized or ceramic layer onto the packaged material
when the package is opened. Metalized and ceramic-coated films
generally have better barrier properties than unmetalized and uncoated
films and therefore are preferred when higher barrier is required than can
be achieved with an un-metalized or uncoated film.

Figure 2b is a cross-sectional view of a second embodimeht of a
lidding combonent suitable for use in peel-open and tear-open blister
packages of the present invention. The lidding component includes
thermally resistant layer 4’ adhered to one side of nonwoven layer 5’ and
heat-seal Iayler 8' adhered to the other side of nonwoven layer 5. In this
embodiment, the heat-seal layer is selected such that it is a barrier layer

~as well as being heat-sealable, thus eliminating the need for separate
barrier and heat-seal layers. The nonwoven layer comprises at least one
melt-spun continuous filament nonwoven sheet. When the heat-sealable
barrier layer is applied as a coating on the nonwoven layer, it completely
coats the nonwoven layer to provide the desired barrier properties in the
blister packége. For exémple, PVdC at a basis weight ranging from 5 g/m?
to 120 g/m2 ébated on a nonwoven layer provides sufficient barrier
properties as well as functioning as a heat-seal layer. Debending on the
selection of the heat-sealable barrier layer and the blister component, the
heat seal can be peelable or non-peelablé. When it is desired to form a
peel-open package, the heat-sealable barrier layer and the blister
component are selected such that the heat seal is peelable. When it is

desired to form a tear-open package, the heat seal is preferably'non-
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peelable. In one embodiment of the present invention according to Figure

2b, a tear-open package is formed using a PVdC blister component and a
PVdC heat sealable barrier layer (heat seal is non-peela’blé). In another
embodiment of the present invention according to Figufe 2b, a peel-open
package is formed using a PVC blister component and a PVdC heat-
sealable barrier layer, where the PVdC formulation is selected to form a

_ peelable seal with the PVC blister. The lidding shown in Figure 2b
optionally includes a non-peelable tie layer (not' shown) between the
nonwoven layer and heat-seal/barrier layer. For'examp'le' the tie layer can
be a polyester-based povlyurethane composition such as Adcote®
polyurethane adhesives available from Rohm & Haas (Philadelphia, PA).

Melt-spun continuous filament nonwoven sheets suitable for use in

the nonwoven layer in the lidding component include spunbond webs and
composite nonwoven fabrics that cbmprise at least one épunbond web.
Spunbond webs suitable for use in the lidding component of the blister
package of the present invention can be prepared using spunbonding
methods known in the art. Alternately, the melt-spun continuous filament
nonwoven sheet can be formed from previously collected continudus
filaments that are laid down on a collecting surface, for"example as in the
process described in Davies et al. U.S. Patent 3,595,731. Polymers
suitable for forming the melt-spun continuous filament nonwoven sheet
include polyesters such as poly(ethylene terephthalate) and poly(1,3-

~ propylene terephthalate), polyamides such as nylon 6,6 and nylon 6, and
copolymers thereof. ‘ ,

- The melt-spun continuous filaments of the continuous filament
nonwoven sheet can be spun from a single pblymer or ffo_m a ‘
homogeneous or heterogeneous blend of two or more polymers. A
homogenéous blend is defined as the mixing of two or more polymers
where the final composition does not have separate polymer regions

) throughout the filament. A heterogeneous blend is defined as the mixing
of two or more polymers where there are separate polyme'r regions
throughout the filament. Alternatively, the melt-spun continuous fitament
nonwoven sheet can comprise a multiple component spunbond web.

Multiple component spunbond webs preferably comprise a polymeric
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component that has a melting point that is lower than the melting point(s)

of the other polymeric component(s) to facilitate thermal bonding of the
web. Examples of suitable multiple component fiber cross-sections
include bicorhponent fibers such as those having side-by-side or sheath-
core cross-sections. In one embodiment of the present invention, the
melt-spun continuous filament nonwoven sheet comprises multiple
component sheath-core spunbond fibers having a substantially concentric
cross-section wherein the melting point of the sheath component is at
least 10°C, preferably at least 20°C, less than the melting point of the core
component. In one embodiment, the melt-spun continuous filaments
comprise a polyester copolymer sheath and a polyester core. For
ex'ample, the sheath can comprise a poly(ethylene terephthalate)
copolymer and the core can comprise poly(ethylene terephthalate).
Poly(ethylene terephthalate) copolymers suitable for use as the sheath
component include amorphous and semi-crystalline poly(ethylene
terephthalate) Copo!ymers. For example, poly(ethylene terephthalate)
copolymers, in which between about 5 and 30 mole percenf based on the
diacid component is formed from di-methyl isophthalic acid, as well as
poly(ethylehe terephthalate) copolymers in which between about 5 and 60
mole percent based on the glycol component is formed from 1,4-
cyclohexanedimethanol are suitable for use as the lowest-meiting
component in the multiple component fibers. Poly(ethylene terephthalate)
copolymers that have been modified with 1,4-cyclohexanedimethand| are
available from Eastman Chemicals (Kingsport, TN) as PETG copolymers.
Poly(ethylene térephthalate) copolymers that have been modified with di-
methyl isophthalic acid are available from E. I. du Pont de Nemours and
Company (Wilmington, DE), (DuPont)-as Crystar® polyéster copolymefs.
Composite nonwoven fabrics comprising a spunbond web suitable
for use in the lidding component include spunbond-meltblown (SM)
composite nonwbven fabrics, SMS composite nonwoven fabrics, and
composite nonwoven fabrics that include other combinations of spunbond
and/or rﬁeltblown nonwoven webs such as SMMS composite webs, etc.

The meltblown web(s) used to prepare the composite nonwoven fabrics
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can be single component or multiple component meltblown web(s) and

can be prepared using methods known in the art.

A particularly suitable lidding component can be obtained by
smooth-surface thermal bonding of a nonwoven web can be achieved by
heating the web between two smooth bonding surfaces to a temperature
sufficient to melt or soften the surfaces of the fibers on one or both sides
‘of the nonwoven web such that fiber-to-fiber thermal fusion bonds are
formed at the fiber cross-over points on one or both surfaces of the
nonwoven web, as disclosed in U.S. Application No. U82005/0130545.

~ Thermal calendering processes using a variety of roll configurations
are known in the art. The nonwoven layer can be calender bonded such
that one side of the nonwoven layer is thermally bonded, with the
thermally bonded side forming one of the outer surfaces of the final blister
package. Alternately the nonwoven layer can be calendered such that
both é;des o.f,.the nonwoven layer are thermally bonded. Examples of
other calendering processes suitable for bonding the nonwoven layer
include those disclosed in'David, US Patent Nq. 3,532,589, Janis, U.S.
Patent No. 5,972,147, and Lim et al., U.S. Patent No. 5,308,691.

In one embodiment, the nonwoven Iéyer comprises a full-surface
bonded melt-spun multiple component continuous filament nonwoven
fabric that has been thermally bonded on both sides in a smooth-
calendering process. Full-surface bonded melt-spun multiple component
continuous filament nonwoven fabrics have an improved combination of
tensile and tear strength for a given fabric thickness,compéred to
comparable smooth-calendered single component melt-spun nonwoven
fabrics. SUitabl_e full-surface bonded melt-spun multiple component
continuous filament nonwoven fabrics include full-surface bonded
bicomponent spunbond webs such as a spunbond web comprising
sheath/core fibers, wherein the melting point of the sheath is at least 10°C
less than the melting point of the core, that has been smooth-calendered
and bonded on both sides. Suitable sheath components include polyester
copolymers, poly(1,4-butylene terephthalate) (4GT), and poly(1,3- |
propylene terephthalate) (3GT), and' polyamides- such as polycaprolactam

(nylon 6). Suitable core components include poly(ethylene terephthalate)
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and poly(hexamethylene adipamide) (nylon 6,6). For example, the full-

surface bonded bicomponent spunbond web can comprise bicomponent
fibers having a polyester copolymer sheath and a poly(ethylene
terephthalate) core. | ’

The lidding component comprising a nonwoven layer and a barrier
layer preferably has a Spencer Puncture (measure_d according to ASTM
D3420, modified for 9/16 in. diameter probe) of at least 0.5 Joules and
preferably at least 0.6 Joules and an Elmendorf Tear (measured according
to ASTM D1424) in both the machine direction and the cross-direction of
at least 2.0 N and preferably at least 2.5 N.

In one embodiment of the present invention the heat-seal layer
comprises a peelable sealant, thus providing a peel-open blister package.
Whether or not a particular heat-seal layer forms a peelable seal, may
depend on the nature of the |ayefs to which it is sealed (e.g. the blister
component and barrier layer for the embodiment shown in Figure 2a or the.
blister component and the nonwoven layer for embodiments shown in
Figure 2b). In a peel-open configuration, the package is opened by
peeling the multi-layer lidding component away from the blister
component, with the peeling occurring between the heat-seal layer and the
blister component. Peelable sealants suitable for use in the heat-seal
layer of the packages of the present invention include 'poly(vinylidene
chloride), or solven_t-based sealants such as modified vinyl/acrylic sealants
available from Watson Rhenania (Pittsburgh, PA) such as JVHS-157-LT1
sealant, as well as extrudable sealants, for example blends of polyolefin
resins comprising primarily ethylene vinyl acetate or ethylene methyl!
acrylate copolymers, such as Appeel® resins, available from E. I. du Pont
de Nemours and Company (Wilmington, DE). The heat-seal Iayer'can be
applied to the barrier layer of the lidding component using methods known
in the art including but not limited to roll coating, gravure coating, spray
coating, and extrusion coating. In a peel-open péckage, a non-peelable

| adhesive tie layer is preferably used to join the nonwoven layer to the
barrier layer so thatthe nonwoven and barrier layers are strongly bonded
together, al‘lo'vx"/ing the multi-layer lidding to be cleanly pulled away from the

blister component without delamination occurring between the nonwoven
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and barrier layers. Non-peelable adhesive tie layers suitable for use in

lidding used in a peel-open package of the present invention include
solvent-based two-component dry-bond adhesive compbsitions such as
polyester-based polyurethane adhesives, for example Adcote®
polyuréthane-based adhesives available from Rohm & Haas (Philadelphia,
PA). In a dry-bond adhesive process, the adhesive is applied vto either the
barrier layer or the nonwoven layer or both, and the two iayers are bonded
together while the adhesive is “dry” or substantially free of solvent. If the
starting adhesive composition comprises a solvent, it is dried prior to
Iamlnatlng the nonwoven layer to the barrier layer. Other adhesive
compositions which provide a non-peelable tie layer include extrudable
resins such as modified ethylene vinyl acetate, ethylene vinyl acetate, and
ethylene methyl acrylate based resins, for example Bynel® and Nucrel®
modified ethylene vinyl aéetate and modified ethylene methyl,acryla'te
resins, avaiiable from E. |. du Pont de Nemours and Company
(Wilmington, DE). ,

In another embodiment of a blister package of the present
invention, the blister package is a peel off-push through package wherein
the outer nonwoven layer is adhered to a frangible barrier layer by a
peelable tie layer, and is péeled from the package to reveal the frangible
barrier layer through which the packaged material is pushed. A layeris -
consideréd to be frangible if a packaged material can be removed by

| rupturing the layer by applying pressure to the exterior of the blister cavity.
Peeling may occur between the nonwoven layer and the adhesive tie layer
or between the adhesive tie layer and the barrier layer. The adhesive tie
layer is preferably selected such that it remains adhered to the nonwoven
layer and peels cleanly away from the barrier layer when the package is
opened without tearing or otherwise rupturing the barrier layer. That is,
the adheéive tie layer préferably has a high adherence to the nonwoven
layer and a relatively lower adherence to the frangible barrier layer. If
peeling occurs between the nonwoven layer and the adhesive tie layer,
the adhesive tie layer should also be a frangible layer. _Fdr,example, ina
peel off-push through package comprising a lidding component according

to Figure 2a, the adhesive tie layer is a peelable layer such that the
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nonwoven layer can be peeled away from the barrier layer of the lidding

component, and wherein the combined barrier layer/heat-seal layer (for
peeling between the adhesive tie layer and the barrier Iay.er) or combined
adhesive tie layer/barrier layer/heat-seal layer (for peeling between the
nonwoven layer and tie layer) is frangible. Examples of frangible barrier
layers include metal foils (e.g. aluminum foil), frangible polymeric films
(e.g. biaxially-oriented poly(chlorotrifluoroethylene) films), fréngible :
metalized polymeric films, and frangible ceramic-coated poiymeric films.
The frangibje layer(s) are selected such that once the nonwoven layer (or
combined nonwoven/adhesive tie layer) is‘ peeled away from the package,
the pharmaceutical or other packaged material can be pushed through the
frangible layer(s). The adhesive tie layer can be extruded or coated onto
one or both of the nonwoven layer (e.g. melt-spun continuous filament
polyest'er-based spunbond web) or frangible barrier layer and the
nonwoven and barrier layer bonded together by the intermediate tie layer.
Examples of suitable peelable tie layers include modified vinyl/acrylic
compositions, such as JVHS-157-LT1 modified vinyl/acrylic adhesive
available from Watson Rhenania (Pittsburgh, PA), or blends of polyolefin
resins comprising primarily ethylene vinyl acetate or ethylene methyl
acrylate copolymers, such as Appeel® polyolefin resins, available from
E. I. du Pont de Nemours and Company (Wilmington, DE), and solvent-
based modified acrylic pressure sensitive adhesive, such as Adcote
L74X105 from Rohm & Haas (Philadelphia, PA). The heat-seal layer in a
peel off-push through package is selected such that it forms a non-
peelable seal between the blister component and the barrier layer in the

" lidding. Examples of suitable permanent (non-peelable) sealants include
modified vinyl/acrylic compositions such as JVHS-157-2, or a modified
polyester sealant such as GNS01-014, both available from Watson
Rhenania (Pittsburgh, PA).

When a tear-open package is desired, the adhesive tie layer and
heat-seal layer of Figures 2a and 2b are selected such that non-peelable
bonds/seals are formed between the barrier layer and the blister
component and between the nonwoven layer and the barrier layer. 'This

allows the package to be torn cleanly at a pre-formed notch in the package
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without peeling occurring between the various layers in the multi-layer

lidding component. _

The blister package of the present invention can be manufactured
ulsing methods known in the art. Figure 3 illustrates a process‘that is
suitable for forming a blister package of the present invention. The blister
cavities 10 are generally thermoformed into a forming web in-line just prior
to filling the cavities with the material 12 to be packaged. The lidding
component 14 is unwound from roll 15 and brought into contact with the
formed and filled blister component such that the heat-seal layer of the
lidding component contacts the blister component. The lidding and blister
components are heat sealed, typically using a heated platen 16 with or
without a pattern. Generally, some areas are not sealed to provide a
starting point for peeling off the lidding or selected layers of the lidding
prior to removing the product. If the lidding component is not pre-printed,
printing is generally done just before heat sealing (not shown). After heat-
sealing, the individual blisters are generally perforated using methods
known in the art (not shdwn) so that they can be removed at point of use.
If the blister ‘packagve is a tear-open package, notches are formed in the
individual blisters during the perforation step. The notches are preferably
contained internal to the package such that they are not exposed until the
individual blister is removed at point of use. The notch can also be formed
on one of the external edges of the blister péckage, however forming the
notches internal to the package decreases the likelihood that a child will
be able to tear open the package. Individual blister packages 18, which
can comprise multiple blisters (as shown in Figure 4) or a single blister,
are then cut from the continuous sheet of sealed blisters. It is important
that all materials maintain dimehsional stability through the blister package
process due to the platen registry, the print registry, and the perforation
registry. ‘

The improved tear resistance provided by the continuous filament
nonwoven layer in the lidding component of the packages of the present
invention providés peel off-push through and peel-open packages wherein
the lidding or nonwoven layer peels cleanly away from the package

without tearing, whereas packages known in the art that utilize paper-film-
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foil laminates often do not provide a clean peel, thus making it difficult for

even an adult to open the package. Although the tear resistance of the
lidding component of the packages of the present invention is improved
compared to prior art lidding materials, they can also be used in tear-open

packages wherein the tear is initiated by a pre-forrhed notch.

TEST METHODS

In the description above the following test methods are employed to

determine various repdrted characteristics and properties. ASTM refers to-
the American Society for Testing and Materials.

Basis Weight is a measure of the mass per unit area of a fabric or
sheet and is determined by ASTM D-3776 and is reported in g/m?.

Tensile Strength is a measure of the force required to break the

material épart by pulling. For nonwoven fabrics and nonwoven/foil
laminates, tensile strength is determined according to ASTM D5035 and is
reported in units of Ib/in or N/cm. For nonwoven/film laminates, tensile
strength was measured according to ASTM D882 and is reported in units
of N/cm. |

Elongation is a measure of the extent a substrate with stretch
before it breaks and is determined by ASTM D5035 and is reported in %.

Eimendorf Tear is a measure of the force required to propagate an

initiated tear from a cut or a nick. Elmendorf Tear is measured for
nonwoven fabrics and nonwoven/foil laminates according to ASTM D1424
and is reported in units of Ib or N. Elmendorf Tear was measured for
nonwoven/film laminates according to ASTM 1922, and is reported in units

of Newtons.

Spencer Puncture is a measure of the ability of a substrate to resist - |

puncture by impact. Spencer puncture is measured for nonwoven fabrics
and nonwoven/foil laminates using a bullet-shaped probe and is
determined by ASTM D3420 (modified for 9/16 inch diameter probe) with a

pendulum capacity of 5.4 Joules and is reported in Joules.
EXAMPLE 1
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The nonwoven sheet of the invention may be produced using a high

speed melt spinning process, such as the high speed spinning processes
disclosed in U.S. Patent Nos. 3,802,817; 5,545,371; and '5,885,909. The
spunbond ‘fabric was made using a bicomponent spinning pack where the
fibers were made from linear low density polyethylene (ob.tained from
Equistar, melting point 125°C), and poly(ethylene terephthalate) polyester
with an intrinsic viscosity of 0.53 (as measured in U.S. Patent No.
4,743,504) available from DuPont as Crystar polyester (Merge 3949). The
polyester resin was crystallized at a temperature of 180°C and dfied ata
temperature of 120°C to a moisture content of less than 50 ppm before
use.

The polyester was heated to 290°C and the polyethylene was
heated to 280°C in separate extruders. The polymers were extruded,
filtered and metered to a bicomponent spin pack maintained at 295°C and
designed to provide a sheath-core filament cross section. The polymers
were spun through the spinneret to produce bicomponent filaments with a |
polyethylene sheath and a poly(ethylene terephthalate) core. The total
polymer throughput per spin pack capillary was 0.8 g/min. The polymers
were métered to provide filament fibers that were 30% polyéthylene
(sheath) and 70% polyester (core), based on fiber weight.' The filaments
were cooled in a 38 cm long quenching zone with quenching air provided
from two opposing quench boxes a temperature of 12°C and velocity of
1 m/s. ' _

The web was thermally bonded between two polished chrome rolis.
The web was bonded at a temperature of 125°C, a nip pressure of 500 psi,
and a line speed of 22.9 m/min. The bonded sheet was collected on a roll.
Physical properties of the nonwoven sheet are shown in the Table. The
thermally bonded nonwoven was then coated by means of a roll coatér at
a line speed of 50 m/min with a 0.5 parts polydimethylsiloxane coating

| (NuRelease 17J Part A, NuTech, Newark, NJ) mixed with 0.5 parts
polydimethylsiloxane with a zero valence Pt catalyst (NuRelease 17J Pért
B, NuTech, Newark, NJ). The coating was then dried at 80°C to form a
surface layer with a dry coat weight of 0.5 g/m?. The thermally resistant

coatings which form the nonwoven structure of this invention, may be
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applied by conventional coating means. Thus, by way of illustration and

not limitatioh, one may use one or more of the coating processes
described in U.S. Patent No. 6,071,585 (spray coating, roller coating,
gravure, or application with a kiss roll, air knife, or doctor blade, such as a
Meyer rod), U.S. Patent No. 5,981,058 (myer rod coating), U.S. Patent
Nos. 5,997,227, 5,965,244, 5;891,294, 5,716,717, 5,672,428, 5,573,693
and 4,304,700.

The thermally calendared and coated bicomponent spunbond web
was then laminated (uncoated side) to a 0.93 mil (23 microns) thick soft-
tempered aluminum foil obtained from Alcoa (Pittsburgh, PA) using Adcote
503 A/Cat F solvent-based poly(ethylene terephthalate)-based poly
urethane permanent adhesive tie layer obtained from Rohm & Haas
(Philadelphia, PA). An Inta-Roto dry-bond coater/laminator (Model ‘The
Delaware’) was used to perform the lamination. The Adcote 503A/Cat F
was mixed at a ratio of 62% by weight 503A, 3.5% by weight Cat F, and
34.5% by weight' methyl ethyl ketone; and the adhesive was applied using
a reverse gravure coating process. The bicomponent spunbond web was
unwound from a primary unwind and the adhesive was applied to the
bicomponent spunbond web using a reverse rotating gravure roll.
Alternately, the adhesive can be applied to the barrier layer. The gravure
roll was eng"raved with a 35 line per inch (13.8 line per cm) tri-helical
pattern, whére a continuous triangular channel in the helical pattern
circumvents the gravure roll. The machine speed was 65 ft/min (19.8
m/min). Typical line speeds used in a reverse gravure coating process are
usually between about 15 m/min to 305 m/min. The adhesive was applied
at a dry coating weight of about 8 g/m?. An adhesive tie layer dry coating
weight between about 3 g/m? and 10 g/m? is generally used, with a dry
coating weight between about 4 g/m? and 8 g/m? generally being
preferred. A hot air impingement dryer was used to dry the coated
spunbond web to remove the solvent present in the tie layer adhesive. Air
heated to a tempefature of 74°C was forced through a slotted nozzle
assembly onto the adhesive-coated surface of the spunbond web

evaporate the solvent.
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After drying, the adhesive-coated spunbond web layer was

laminated to the foil layer which was unwound from a roli and contacted
with the adhesive-coated side of the spunbond web in a nip formed by two
cylindrical calendar rolls. One of the rolls was a rubber-covered roll and
the second roll was a steel roll heated to 82°C by internal water heating.
The nonWoven web contacted the heated steel roll in the nip and the
aluminum foil contacted the rubber-surfaced roll. The laminated substrate
was then rewound on the rewinder.

A solvent-based peelable heat seal layer was then applied to the
aluminum foil side of the above-described spunbond web/aluminum foil
laminate using the reverse gravure coating process described above. The
peelable heat seal composition used was a vinyl/acrylic solvent-based
sealant (JVHS-157-LT1, supplied by Watson-Rhenania, Pittsburgh, PA).
The heat-seal coating was applied at 5.2 g/m? to the nonwoven/foil
laminate. Generally, heat seal coatings applied at a dry coating weight
between 4.8 and 5.6 g/m? are preferred. After applying the sealant, the
coated material was dried using the same hot air impingement dryer
described above and an air temperature of 275°F (135°C) to remove the
ethyl acetate solvent. After drying, the laminate was rewound on the
rewinder. The multi-layer laminate can be used directly as a lidding
component to prepare a blister package or further processed by printing
on the nonwoven surface of the laminate prior to forming'a blister
package. The puncture resistance and Eimendorf tear of the laminate
lidding component prepared are shown in the Table.

Blister packages were prepared according to the process shown in
Figure 3 using an Uhlmann 1070 form-fill-seal blister packaging machine.
The forming vweb, used to form the blister component, was 10 mil (0.254
mm) Pengapharm M570/01 poly (vinyl chloride) film supplied by Klockner
Pentaplast of America (Gordonsville, VA). The platen used to heat seal
the lidding to the blister component was heated to a temperature of 200°C
to obtain a peel-open package. Numerous blister packages of the present
invention were produced on the machine without any sticking of the

nonwoven to the platen.
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EXAMPLE 2

Example 2 was prepared similarly to Example 1 except the
thermally resistant coating added to the nonwoven was a silicone/urethane
copolymer (SP-2105, Advanced Polymer, Carlstadt, NJ.) yvith an
isocyanate crosslinker (D-70 Advanced Polymer, Carlstadt, NJ.). The
crosslinker was added at 8 parts with respect fo the silicone/urethane
copolymer. Physical properties' of the laminate lidding component are
shown in the Table. Numerous blister packages were produced without

sticking of the nonwoven to the platen of the blister packaging machine.

COMPARATIVE EXAMPLE A
Comparative Example A was prepared similarly to Example 1

except there was no thermally resistant coating added to the nonwoven.
Physical p’foper’ties of the laminate lidding component are shown in the
Table. Numerous blister packages were produced with sticking of the
nonwoven to the platen of the blister packaging machine; The sticking
problem is a result of the low melting point of the polymer in the nonwoven

and the absence of a thermally resistant coating.

COMPARATIVE EXAMPLE B

Comparative Example B was prepared simi'larly to Example 2

_except the crosslinker (D-70 Advanced Polymer, Carlstadt, NJ.) was
added at 4 parts with respect to the silicone/urethane copolymer. Physical
prdperties of the laminate lidding component are shown in the Table.
Numerous blister packages were produced with sticking of the nonwoven
to the platen of the blister packaging machine. The sticking problem is a
result of inéomplete crosslinking of the coating resulting in a soft and tacky

surface.

TABLE

Properties of Nonwoven / Foil Lidding Component
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Example 1 Example 2 Comparative Comparative
Example A Example B

Basis Weight 141.6 149.2 133.6 144 .8
(g/m?)
MD Tensile 134.4 144.6 130.2 140.8
Strength (N/cm)
XD Tensile 63.6 66.1 60.6 61.3
Strength (N/cm)
MD Elongation 0.1 0.1 0.2 0.1
(% at 3 Ibs)
XD Elongation 0.2 0.3 0.3 0.2
(% at 3 Ibs)
MD Elmendorf 2.99 3.26 2.89 3.34
Tear (N)
XD Elmendorf - 2.94 '3.17 2.67 3.26
Tear (N)
Spencer Puncture  0.69 0.78 0.60 0.67

(J)
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WHAT IS CLAIMED IS:

1. A blister package comprising a blister component having an
inner surface and an outer surface and a multi-layer lidding component
having an inner surféce and an outer surface, wherein selected portions of
the inner surface of the blister component and inner sur_face of the lidding
component are adhered together to form at least one cavity therebetween,
the blister component comprising a first barrier layer selected from the
group consisting of polymeric films, coated polymeric films, rhetal foils, and
film-foil laminates, and the lidding component comprising a second barrier
layer, a nonwoven layer comprising at least one melt-spun continuous
filament nonwoven sheet and a thermally resistant layer.

2. A blister package according to claim 1, wherein the second
barrier layer comprises a sheet layer selected from the group consisting of
polymeric fiims, coated polymeric films, metalized polymeric films, and
metal foils. | '

3. A blister package according to claim 2, wherein the lidding
component further comprises an adhesive tie layer intermediate, the
second barrier layer, and the nonwoven layer with the thermally resistant
layer adhered to the side of the nonwoven layer opposite the adhesive tie
layer, and a heat-seal layer adhered to the side of the >second barrier layer
opposite the adhesive tie layer, such that the inner surface of the iidding
component comprises the heat-seal layer and the outer surface of the
lidding component comprises the thermally resistant layer, and wherein
the lidding and blister components are heat sealed to each other to form a
seal therebetween. '

4. A blister package according to claim 3, wherein the heat-seal
layer comprises a heat-sealable sealant selected from the group '
consisting of poly(vinylidene chloride), vinyl/acrylic compositions, blends of
polyolefin resins comprising ethylene vinyl acetate copolymers, blends of
polyolefin resins comprising ethylene methyl acrylate copolymers, and
polyester-based compositions. '

5. A blister package according to claim 3, wherein the tie-layer
comprises an adhesive composition selected from the group consisting of

vinyl/acrylic compositions, blends of polyolefin resins comprising ethylene
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vinyl acetate copolymers, blends of polyolefin resins comprising ethylene

methyl acrylate copolymers, ethylene vinyl acetate resins, ethylene methyl
acrylate resins, and polyester-based polyurethanes. ’

6. A blister package according to claim 3, wherein the second
barrier layer comprises a frangible sheet layer selected from the group
consisting of frangible polymeric films and frangible metal foils.

7.: A blister package according to claim 1 or 3, wherein the
thermally resistant layer comprises a binder composition selected from the
group consisting of cellulosic resins, vinyl resins, acrylic resins, polyester
resins, silicone resins, and silicone-modified or fluorine-modified urethane
resins.

8. A blister package according to claim 7, wherein the binder
composition comprises cellulosic resins sele.cted from the group consisting
of ethyl cellulose, hydroxyethylcellulose, hydroxypropylcellulose,
methylcellullbse, cellulose acetate, cellulose acetate butyrate, and
nitrocellulose.

9. A blister package according to claim 7, wherein the binder
composition comprises vinyl resins selected from the group consisting of
polyvinylalcohol, polyvinylacetate, polyvinylbutyral, polyvinylacetal, and |
polyvinylpyrrolidone. | | |

10. A blister package according to claim 7, wherein the binder
composition comprises acrylic resins selected from the'group consisting of
polyacrylamide, polyacrylonitrile-co-styrene, and polymethylm:ethacry|ate.

11. A blister package according to claim 7, wherein the binder
composition comprises a silicone resin of polydimethylsiloxane.

12. A blister package according to claim 7, wherein the binder
composition further comprises a cross linking agent.

13. A blister package according to claim 1 or 3, wherein the
nonwoven layer compriSes a single component spunbond web.

14. A blister package according to claim 1 or 3, wherein the
nonwoven layer comprises a full-surface bonded multiple component

spunbond web.
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15. A blister package according to claim 1 or 3, wherein the

nonwoven layer compris'es at least one meltblown web sandwiched
between first and second melt-spun continuous filament nonwoven sheets.

16. A blister package according to claim 15, wherein the first and
second melt-spun continuous filament nonwoven sheets are multiple
component spunbond webs.

17. A blister package according to claim 16, wherein at least one
meltblown web is a multiple component meltblown web comprising
bicomponent side-by-side meltblown fibers. ,

18. A blister package according to claim 16, wherein the first and
second multiple component spunbond webs comprise sheath-core
spunbond fibers wherein the core component comprises a polyester and
the sheath component comprises a polyolefin. |

19. A blister package according to claim 1, wherein the second
barrier layer is a heat-sealable barrier layer adhered to the nonwoven
layer, the inner surface of the lidding component comprises the heat-
sealable barrier layer, and the lidding and blister components are heat
sealed togéther to form a seal therebetween. | _

20. . Ablister package according to claim 19, wherein the heat-

sealable barrier layer comprises poly(vinylidene chloride).
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