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1._Field of the Invention

The present invention relates to  blister packages for
medicaments; and more particularly, to such blister packages which are child-
fesistant. : :
Medicaments are commonly marketed in blister packages.
Blister packages typically have a thermoformed blister layer which is generally
planar except in the areas where blisters are formed. Adhered to the underside
(i.c., the side away from the blister formations) of the thermoformed layer is a
rupturable layer which is utilized to seal a medicament within the blister To
remove a medicament from the package, s force is applied to the blister which
forces the medicament ihrough the rupturable layer, thereby freeing the
medicament from the package. Unfortunately, such blister packages are not
child-resistant. B

Various approaches have been utilized 1o render blister packages
for medicaments child-resistant. Typically, a non-rupturable layer is laminated
to the blister layer such that it prevents the medicament from being forced

through the rupturable layer until the non-rupturable layer is rendered

One common approach to rendering the nonrupturable layer
ineffective is 1o enable the nonrupturable layer to be pecled from the blister
package. Pesling of the nonrupturable layer is often enabled by extending the
nonrupturable layer past the blister layer such that a grasping tab is provided.
Alternatively, peeling is often enabled by including a line of weakness in the
blister layer such that upon breaking the bhster layer along the line of
weakness 8 grasping tab is provided.

Another common-approach to rendenng the nonrupturable layer
ineffective involves utilizing an onented film for the rupturable layer which,
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although being resistant to rupturing, is relatively easily tom in the direction of
orientation. A slit is typically included through the blister package such that
the package can be tom through the blister releasing the medicament.
SUMMARY OF THE INVENTION

In accordance with one aspect of the present invention a child-
resistant blister package for housing a medicament is provided. The package
includes a blister layer which has a blister projecting from one face thereof.
Each blister has a storage chamber and a discharge chamber. A nonrupturable
means is disposed adjacent the storage chamber of the blister for preventing a
medicament from being discharged from the storage chamber through the
nonrupturable means. A rupturable means is disposed adjacent the discharge

portion of the blister for enabling the medicament to be discharged from the
storage chamber. A restraint means is also included for preventing the

- medicament from moving from the storage chamber to the discharge chamber

until a predetermined force is applied to the blister package.

| In accordance with a second aspect of the present invention a
chxld-reslstanz blister package for housing a medicament is provided wherein
the nonrupturable means is a nonrupturable layer which includes an opening
located adjacent the discharge chamber of the blister sized to permit the
medicament to pass through the opening. Additionally, the rubturable means
is a rupturable layer disposed adjacent the discharge portion of the blister,
covering the opening of the nonrupturable layer and sealing the medicament in
the blister. Thus, once the medicament is located in the discharge chamber,
the medicament can be discharged from the package upon application of a
force which ruptures the rupturable layer and pushes the medicament through

the opening of the nonrupturzble layer.

In accordance with a third aspect of the present invention a
child-resistant blister package for housing a medicament is provided wherein
the nor;mptunble means is a nonrupturable layer and the rupturabie means is a
score fine extending partially through the nonrupturable layer such that the
medicament may be manually pushed out through an opening in the
nonrupturable layer created along the score line as a force is applied to the
blister. ‘ '
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BRIEF DESCRIPTION OF THE DRAWINGS
- While the specification concludes with claims which particularly
point out and distinctly claim the invention, it is believed the present invention
will be better understood from the following description of a preferred

‘embodiments taken in conjunction with the sccompanying drawings, in which

like reference numerals identify identical elements and wherein;

Figure 1 is a fragmentary top plan view of a preferred blister
package of the present invention with the medicament in the storage chamber;

Figure 2 is & cross-sectional view taken along line 2-2 of Figure
1; '

FigureJisa cross-sectional view taken along line 3-3 of Figure
LR

Figure 4 is a cross-sectional view similar to Figure 2 with the
medicament in the discharge chamber;

Figure 5 is a fragmentary top plan view of an altematwe
preferred blister package of the present invention with the medicament in the
storage chamber; :

-Figure 6is a cross-sectlonal view taken along line 6-6 of Figure
5

Figure 7 is a cross-sectional view taken along line 7-7 of Figure
5,

Figure 8 is a cross sectional view similar to figure 6 with the
medicament in the discharge chamber;

l-"gure9isahgmu\urytopplanviewofmotba'lltuhlﬁve
preferred blister package of the pment invention with the medicament in the
storage chamber;

Figure 10 is a cross-sectional view taken along line 10-10 of
Figure 9;

Figure 11 is & cross-sectional view similar to Fgure 10 with the
medxcament in the discharge chamber;

Figure 12 is a cross-sectional view similar to Figure 10 with the
medicament being discharged from the discharge chamber;

Figure 13 is a fragmentary top plan view of an additional
altenative preferred blister package of the present invention with the
medicament in the storage chamber;
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Figure 14 is a cross-sectional view taken along line 14-14 of
Figure 13, _ ,

Figure 15 is & cross-sectional view taken slong fine 15-15 of
Figure 13; and | | |

Figure 16 is a cross-sectional view similar to Figure 14 with the
medicament in the discharge chamber.

DESCRIPTION OF THE PREFERRED EMBODIMENT

In a preferred embodiment shown in Figures 1 through 4, the
present invention provides a dual chamber - child-resistant blister package,
indicated generally as 20. The blister package 20 may include many blisters 22
and the blisters 22 may house a plurality of different types of medicaments 24
(seen in Figure 2). Furthermore, the blister package 20 may include indicia 26,
such as day indications, which help insure compliance with complex
therapeutic regimens. Such complex therapeutic regimens require that
different types of medicaments be taken on different days or at different times
of the day. The blister package 20 may accommodate an extended therapeutic
regimen by having fold lines (not seen) which permit the overall dimensions of
the blister package 20 to be reduced by folding the package 20, permitting it
to be more easily carried. '

Referring to Figure 2, the package 20 generally includes a blister
layer 28, a nonrupturable means, a rupturable means, and restraint means. The
blister layer 28 is preferably thermoformed to have a plurality of blisters 22 in
one face thereof The blister layer 28 may be made from thérmoplastic
polymeric materials, including polyvinylchloride (homopolymer or copolymer),
polyester, polypropylene, fluorocarbon polymers, copolymers and terpolymers,
laminates and coatings of such materials, and such materials having modifying
components like plasticizers therein. Each blister 22 includes two chambers; a
storage chamber 34 and a discharge chamber 36. Each chamber, 34 and 36, is
capable of housing a medicament 24. The blister 22 includes a narrowed
portion 38, separating the storage chamber 34 from the discharge chamber 36
and giving the blister 22 an hour glass shape. The dimensions-of the narrowed
portion 38 are such that a medicament 24 cannot pass through the narrowed
portion 38 when the narrowed portion 38 is in its rest position.

The blister 22 also includes an elongated pyramid portion 40
protruding above the narrowed portion 38. The elongated pyramid portion 40
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includes raised ribs 42. The term "ribs" as utilized herein is intended not only
to include the illustrated clongated undulations 42, but aiso to include any
structural detail which provides rigidity to the blister 22. Together, the

- narrowed portion 38 and the raised elongated pyramid portion 40 serve as

restraint means for preventing the medicament from moving from the storage
chamber 34 to the discharge chamber 36 until a predetermined force is applied
to the blister package 22, as discussed below. @ _ -
The nonrupturable means of this embodiment is a nonmpturable
layer 30 is located adjacent each blister 22 preventing a medicament 24 located
within the storage chamber 34 from being discharged from the storage

_ chamber 34 through the nonrupturable layer 30. The term "adjacent” as used

herein is intended to conote next to, but not necessarily immediately next to.

~Thus, the nonrupturable layer 30 is adjacent the blister layer 28 even though

the rupturable layer 32 is located between the blister layer 28 and the
nonrupturable layer 30.

The nonrupturable layer 30 includes an opening 44 located
adjacent each discharge chamber 36 permitting a medicament 24 located
within the discharge chamber 36 to be discharged from the package 20
through the opening 44 of the nonrupturable layer 30. Although the term
"opening” is used herein it is merely intended to connote that the
nonrupturable layer 30 is absent from the location adjacent the discharge
chamber 36 of the blister 22. In addition, although the phrase "nonrupturable

layer” is utilized herein, it is intended to connote that manually applying a

force to the medicament 24 will not push the medicament 24 through the
nonrupturable layer 30 (although the nonrupturable layer 30 may be ruptured
utilizing a sharp object).

The rupturable means of this embodiment is a rupturable layer
32 located adjacent the nonrupturable layer 30; sealing the opening 44 in the
nonruptunble layer 30; thereby sealing the medicament 24 within the blister
22. In‘an alternative embodiment (not seen), the rupturable layer 32 may be _
located adjacent the nonrupturable layer, but exterior of the nonrupturable
layer. In an additional alternative embodiment (not seen), the rupturable layer
32 may be located within the blister 22 between the storage chamber 34 and
the discharge chamber 36. In any case, the rupturable layer 32 and/or the
blister layer 28 may be made of a material which provides barrier properties.
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process.

To remove s medicament 24 from a blister 22 a predetermined
force in the direction of the arrow F seen in Figure 2 is applied to the
elongated pyramid portion 40 protruding from the blister 22. The ribs 42 add

. strength to the pyramid portion 40 and help transfer the force F to the sides of

the blister 22 at the narrowed portion 38 of the blister 22. Thus, the force F
causes the opposing sides of the narrowed portion 38 to move outwardly in
opposing directions (i.e., the direction of the arrows R of Figure 3), enlarging

- the transverse dimension of the blister 22. The material from which the blister

layer 28 is made (taking into consideration its ‘structure) must be strong
enough to withstand the force F without collapsing and flexible enough to
permit the side walls of the narrow portion 38 to move outwardly.

Additionally, although the reasons are not understood, it has
been found that the utilization of a sheet material which has a plasticizer
included therein to make the blister layer 28 provides improved performance.
The blister 22 seems to be stonger, less prone to collapsing and better able to
bend as appropriate upon application of the force F to the blister 22.

With the force F applied expanding the narrowed portion 38, the
medicament 24 is then free to pass through the narrowed portion 38 and into
the discharge chamber 36 from the storage chamber as seen in Figure 4. By

" tipping the package 20, gravity can be permitted to act upon the medicament

24 to move the medicament 24 from the storage chamber 34 through the

“outwardly expanded narrowed portion 38 and into the discharge chamber 36.

Consequently, the elongated pyramid portion 40 and the narrowed portion 38
operate as restraint means for preventing the medicament 24 from moving
from the storage chamber 34 to the discharge chamber 36 until a
predetermined force is applied to the blister package 20. |

- Once the medicament 24 is located in the discharge chamber 36

. of the blister 22, a discharge force D in the direction of the arrow D of Figure

4 is applied to the blister 22. This force D is transferred to the medicament 24
through the blister 22 which causes the medicament 24 to rupture the

" rupturable layer 32 and pass through the opening 44 in the nonrupturable layer

30. Thus, the medlcament 24 is discharged from the package 20 in a two step

An exemplary dual chamber - child resistant blister package 20
of the present invention as illustrated in Figures 1 through 4, could include a -
blister layer 28 thermoformed with a plurality of dual chamber blisters 22
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formed in one face thereof from a layer of PVCA which may be purchased

from Arlington Mills, Arlington Heights, Illinois, having an original thickness
(i.e., before thermoforming) of about 0.015 inch. The blisters 22 may have an
overall width of about 0.25 inch, an overall length of about 1.0 inch, and an

. overall height of about 0.19 inch (excluding the pyramid portion 40 and

excluding other layers, 30 and 32). The narsrowed portion 38 of the blister
may be about 0.185 inch long and have an internal transverse dimension of
about 0.23 inch at the bottom and a draft angle of about 15° toward the top of
the side wall. The dimensions of the elongated pyramid portion 40 atop the
blister 22 may generally be about 0.05 inch in overall height and about 0.42
inch in overall length. The dual chamber blister 22 may be adapted to function
with a medicament 24 having an overall length of about 0.46 inch, and overall
height of about 0.16 inch and overall width of about 0.23 inch. The rupturable
layer 32 is made of foil and has a thickness of about 0.001S inch. The
nonrupturable layer 30 is made of a laminate of foil, paperboard and polyester
with an overall thickness of about 0.004 inch.

Referring to Figures 5 through 8, an altemative preferred dual
chamber - child resistant blister package 120 of the present invention is
illustrated. The blister 122 of this package 120 includes two semi spherical
projections 138 which protrude inwardly into the blister 122 separating the

 storage chamber 134 from the discharge chamber 136 which operates as

restraint means for preventing the medicament 124 from moving from the
storage chamber 134 to the discharge chamber 136 until a predetermined force
is applied to the blister package 120 as described below.

The distal end of the storage chamber 134 of the blister 122
includes a sloped wall 140. The discharge chamber 136 is elongated which
helps improve child resistance as described below. The rupturable means and
the nonrupturable means of this embodiment are similar to those of the
previous embodiment; i.c., a rupturable layer 132 and a nonrupturable layer
130. The rupturable layer 132 is located immediately adjacent the biister layer
128, sealing the medicament 124 within the blister 122 and sealing the opening
144 of the nonrupturable layer 130. The nonrupturable layer 130 is located
adjacent the storage chamber 134, preventing a medicament 124 located
within the storage chamber 134 from being discharged from the storage
chamber 134 through the nonrupturable layer 130. The nonrupturable layer
130 includes an opening 144 located adjacent the distal end of each discharge
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chamber 136 permitting a medicament 124 located within the discharge
chamber 136 to be discharged from the package 120 through the opening 144
of the nonrupturable layer 130 once the medicament 124 is located over the
opening 144. Locating the opening 144 of the nonrupturable layer 130 at the
distal end of the discharge chamber 136 increases child-resistance, since the
medicament 124 must be manipulated to the location in the discharge chamber
136 over the opening 144 before the medicament 124 can be discharged from
the package 120.

To remove a medicament 124 from the child-resistant blister
package 120 a force F in the direction of the arrow F of Figure 6 is applied to
the blister 122. This force F is transferred through the blister 122 to the -
medicament 124 forcing the medicament 124 in the direction of the discharge
chamber 136 (since the medicament 124 cannot be pushed through the
nonrupturable layer 130 adjacént the storage chamber 134). As the
medicament 124 moves toward the discharge chamber 136, the medicament
124 pushes against the two projections 138 forcing the sides of the blister 122
to expand outwardly in the opposing directions of the arrows R of Figure 7.
The force F is gradually moved down the storage chamber 134 of the blister
122; crushing and permanently deforming the storage chamber 122 and
pushing the medicament 124 past the projections 138 and into the discharge
chamber 136. Once in the discharge chamber 136, gravity may be utilized to
locate the medicament 124 over the opening 144 of the non rupturable layer
130. Alternatively, the same force F may be further moved down the blister
122, crushing the discharge chamber 136 and locating the medicament 124
over the opening 144. Then a force D, as seen in Figure 8, is applied to the
discharge chamber 136 of the blister layer 128 forcing the medicament 124
through the opening 144, rupturing the rupturable layer 132.

Referring to Figures 9 through 12, another alternative preferred
blister package 220 of the present invention is illustrated. This embodiment is’
adapted to house two medicaments 224 per blister 222. The storage chamber
234 has a sloping top wall and the discharge chamber 236 has a relatively
horizontal top wall; these two walls are joined by a substantially vertical wall
238. In addition to the blister layer 228 being thermoformed, the
nonrupturable means is a thermoformed layer 230. The nonrupturable layer
230 includes a sloping wall and a vertical wall 240 corresponding generally to
the sloping top wall and vertical wall 238 of the blister layer 228; giving the
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nonrupturable layer 230 a generally similar shape to the top wall of the blister
222 and preventing the medicaments 224 from being discharged through the
fionrupturable layer 230 from the storage chamber 234. Together the sloping
wall and vertical wall 240 of the nonrupturable layer 230 and the vestical wall
238 of the blister Iayer 228 operate as restraint ‘means for preventing the
medicaments 224 from moving from the storage chamber 234 to the discharge
chamber 236 until a predetermined force is applied to the blister package 220
as described below. '

The rupturable means of this embodiment is a score fine 232 in
the nonsupturable layer 230 which has a generally "U" shape. The score line

' 232 extends partially through the nonrupturable layer 230 such that the

nonrupturable layer 230 seals the medicament 224 within the blister 222, and
such that the medicament 224 may be manually pushed out through the
nonrupturable layer 230 from the discharge chamber 236 as described below.
To remove a pair of medicaments 224 from a blister 222 a force
F, as seen in Figure 10, is applied to the storage chamber 234 of the blister
222. This force F is transferred to the medicaments 224 which crush the
vertical wall 240 of the nonrupturable layer 230, permanently deforming the
wall 240. This permits the medicaments 224 to pass below the vertical wall
238 of the blister 222 and move into the discharge chamber 236 under the

~ force of gravity.

Oncemﬂmdxschargeclumberl%aforceb as seen in Figure
11, is applied to the discharge chamber 236 of the blister 222 which forces the
medicaments 224 against the nonrupturible layer 230 within the bounds of the
*U" shaped score line 232. As the medicaments 224 are forced against the
nonrupturable layer 230 adjacent the score line 232, the nonrupturable layer
230 separates along the score line 232 creating an opening 244 in the
nonrupturable layer 230. The medicaments 224 are then free to pass through
the nonrupturable layer 230 via the opening 244.

“ Referring to Figures 13 through 16, an additional altemnative
preferred blister package 320 of the present invention is illustrated. The blister
322 of this package 320 includes two semi spherical projections 338 which
protrude inwardly into the blister 322 separating the storage chamber 334 -
from the discharge chamber 336 , seen best in Figure 15. The blister 322
includes ribs 340 which help transmit the force F, seen in Figure 14, to the side
walls of the blister 322; thereby moving the projections 338 outwardly similar
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to the embodiment of Figure 1. Thus, the semi spherical projections 338
operate as restraint means for preventing the medicaments 324 from moving
from the storage chamber 334 to the discharge chamber 336 until a
predetermined force is applied to the blister package 320 as described below.
The ribs 340 are located partially on an arcuate surface which also helps add
suucmnlngldxtytothetopwallofthebhsternz '

In addition, the central portion of the bhster 322 includes a -
projection 339 depending from the top of the blister 322. The nonrupturable
layer 330 is also & thermoformed layer which includes & series of elongated
ridges, 331 and 333, which operate, in conjunction with the depending
projection 339 of the blister 322, to hold the medicaments 324 in appropriate '
alignment within the storage chamber 334. The nonrupturable layer 330 is
located immediately adjacent the blister layer 328 preventing medicaments 324
located within the storage chimber 334 from being discharged from the
storage chamber 334 through the nonrupturable layer 330. The rupturable
layer 332 is adhered to the nonrupturable layer 330, covering the opening 344
of the non rupturable layer 330 and sealing the medicaments 324 within the
blister 322. _

To remove a pair of medicaments 324 from a blister 322 a force
F, as seen in Figure 14, is applied to the blister 322. The arcuate portion of
the blister 322 with its ribs 340 add strength to the blister layer 328 and help
transfer the force F to the side walls of the blister 322 moving the semi
spherical projections 338 on the side walls of the blister 322 in opposing
directions as indicated by the arrows R of Figure 15. Thus, the force F causes
the sides of the blister 322, and consequently the semi spherical projections
338 to move outwardly enlarging the transverse dimension of the blister 322.

With the force F applied, the medicaments 324 are then free to
pass the semi spherical projections 338 into the discharge chamber 336 from
the storage chamber 334. By tipping the package 320, gravity can be
penmtted to act upon the medicaments 324 to move the medicaments 324
from the storage chamber 334 into the discharge chamber 336. Consequently,
the semi spherical projections 338 in combination with the arcuate, ribbed 340
part of the blister 322 operate as restraint means for preventing the
medicaments 324 from moving from the storage chamber 334 to the discharge
chamber 336 until a predetermined force is applied to the blister package 320.

Sheet Has Been Replaced

T



10

15

20

25

30

11

_ Once the medicaments 324 are located in the discharge chamber
336 of the blister 322, a discharge force D is applied to the blister 322 as seen
in Figure 16. This force D is transferred to the medicaments 324 and causes
the medicaments 324 to rupture the rupturable layer 332 and pass through the
opening 344 in the nonrupturable layer 330. Thus, the medicaments 324 are
discharged from the package in a two step process.
An exemplary embodiment of the blister package 320 of the

present invention as illustrated in Figures 13 through 16, could include a

blister layer 328 thermoformed with a plurality of dual chamber blisters 322 in

one face thereof from a layer of polyvinylchloride having an original thickness

(i.e., before thermoforming) of about 0.01S inch.. The blisters 322 may have

an overall width of about 0.9 inch, an overall length of about 1.6 inches, and

an overall height of about 0.54 inch. The arcuate part of the blister 322 may

have a radius of about 0.19 inch. The depending projection 339 of the blister

322 may extend about 0.21 inch down, be about 0.17 inch wide and about

0.42 inch in long. The semi spherical projections 338 may have a diameter of

about 0.15 inch.

The nonrupturable layer 330 is thermoformed from a layer of
polyvmylchlonde having an original thickness (i.e., before thermoforming) of
about 0.015 inch. The overall dimensions of the outer elongated ridges 331 of
the nonrupturable layer 330 may be about 0.07 inch in height, about 0.1 inch in
width and about 0.48 inch in length. The overall dimensions of the central
elongated ridge 333 of the nonrupturable layer 330 may be about 0.19 inch in
height (excluding the other layers, 328 and 332), about 0.275 inch in width
and about 1.1 inch in length. The dual chamber blister 322 is adapted to
function with medicaments 324 having an overall length of about 0.8 inch, and
overall height of about 0.36 inch and overall width of about 0.36 inch. The

- rupturable layer 332 is a foil layer about 0.0015 inch in thickness.

Although particular embodiments of the present invention have
been illustrated and described, modifications may be made without departing
from the teachings of the present invention. Accordingly, the present
invention comprises all embodiments within the scope of the appended claims.

I
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What is Claimed is:

I A child-resistant blister package for housing a medicament
characterized by:

(a) a blister laver having a blister projecting from one face

thereof. each blister having a storage chamber and a discharge chamber,
(b) a nonrupturable means disposed adjacent the storage chamber

of the blister for preventing a medicament from being discharged from the
storage chamber through the nonrupturable means;

{c) rupturable means disposed adjacent the discharge portion of
the blister for enabling the medicament to be discharged from the discharge
chamber; and |
' (d) restraint means for preventing the medicament from moving
from the storage chamber to the discharge chamber until a predetermined force is
~applied to the blister package.

2. A child-resistant blister package for housing a medicament

according to Claim 1, characterized in that:
(a) the nonrupturable means is a nonrupturable layer; and
(b) the rupturable means is a score line extending partially-

through the nonrupturable layer such that the medicament may be manually
pushed out through an opening in the nonrupturable layer created along the
score line as a force is applied to the blister.

3. A child-resistant blistef package for housing a medicament

according to Claim 1, characterized in that:
(@) the nonrupturable means is a nonrupturable fayer including an

opening located adjacent the discharge portion of the blister sized to permit the
medlcament to pass through the opening: and

) the rupturable means is a rupturable layer disposed adjacent
the dischdrge portion of the blister covering the opening of the nonrupturable
layer and séaling the medicament in the blister.
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4. " A child-resistant blister package for housing a medicament
according to any one of the above Claims. characterized in that the
predetermined force is transferred to the medicament through the blister laver,

forcing the medicament against the restraint means, moving the restraint means
such that the medicament can pass from the storage chamber to the discharge
chamber.

5. A child-resistanit blister package for housing a medicament
according to any one of the above Claims, characterized in that the
predetermined force is applied to the blister to deform the blister to move the
restraint means and permit the medicament to pass from the storage chamber to
the discharge chamber.

6. A child-resistant blister package for housing a medicament
according to -any one of the above Claims, characterized in that the blister
includes at least one rib therein which provides increased structural integrity to
the blister such that the blister deforms to move the restraint means and permit
the medicament to pass into the discharge chamber from the storage chamber as
‘the predetermined force is applied to the blister package .

7. * A child-resistant blister package for housing a medicament
according to any one of the above Claims, characterized in that the discharge
chamber is larger than required to house the medicament and the opening in the
nonrupturable layer is smaller than the discharge chamber; thereby requining
placement of the medicament above the opening in the nonrupturable layer after
it is moved into the discharge chamber.

8. A child-resistant blister package for housing a medicament
according to any one of the above Claims, further characterized by indicia
associated with the blister to help insure compliance. '
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