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(54) Child resistant and senior friendly unit dose blister package

(57) The present invention relates to a child resistant
and senior friendly blister package for unit dose products,
composed of a blister forming foil (21) and blister lidding
foil (22). The blister forming foil (21) and the blister lidding

foil (22) have plural intersecting perforating lines (23) to
form plural cells (24) contiguous with the perforated lines
(23) . Each cell (24) of the blister lidding foil (22) is the
same shape and size as the corresponding cell (24) of
the blister forming foil (21).
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Description

Background of the Invention

[0001] This invention relates generally to packaging and more particularly to child-resistant blister packages.
[0002] In the past decades great attention has been directed towards finding a disposable medicinal package that
would be child-resistant and at the same time also convenient enough for adults to readily access the medicaments.
Various commercially available solutions have been disclosed in the patent literature.
[0003] US5088603 (Kirkpatrick) discloses a blister foil package for use with relatively small oblong medicaments,
which comprises a base layer and a rigid, substantially rectangular blister layer having an offset, oblong longitudinally
oriented blister formed at one thereof. A tear slit oriented towards the end of the oblong blister is disposed through the
opposite end of the package. Tear tabs are provided on either side of the tear slit which allow the package to be grasped
to create a tear which will extend through entire length of one side of the blister.
[0004] In US5551567 (Malone et al.) a blister package is described containing at least one blister with a well adapted
to hold a unit medicinal dosage. A cover is placed in sealing arrangement over the blister in order to seal the well from
environment. On the blister surface there is a score line which forms a weakened portion on the cover and the blister,
such that it enables to tear the blister to gain access to the dosage in the well. In addition, a pair of gripping surfaces is
placed on the blister on either side of the score line, which enable the user to grip the blister and more readily open the
package.
[0005] WO02/04314 A1 discloses a child-resistant blister package for unit dose products, e.g. medicaments. The
package comprises a blister layer and a cover layer. The blister has at least one perforated line and at least two cells
or units contiguous with its perforated line. The cells of the blister layer have a peripheral planar flanged portion and a
blister portion projecting from the flanged portion to form a cavity in which the unit dose product is to be located. The
cover layer has at least one perforated line and at least two cells contiguous with its perforated line. Each cell of the
cover layer is the same shape and size as a corresponding cell of the blister layer. The cover layer is fixedly secured to
the blister layer along the flanged portions, with the at least one perforated line of the cover layer being coincident with
the at least one perforated line of the blister layer and with the cells of the cover layer being coincident with the cells of
the blister layer. The blister layer additionally comprises a generally keyhole shaped opening in at least one of its cells.
[0006] The object of the present invention is to provide an alternative child resistant and senior friendly blister package,
which complies with F1 security level, meaning it is easy to open by an adult while at the same time being resistant to
opening by a child. Moreover, the blister package of the present invention can be produced at low cost with conventional
methods for production of blister packages.

Summary of the Invention

[0007] The object of the present invention is typically in the form of a blister package for unit dose products, which
allows that only adults can easily access the contents of the package, while children cannot.
[0008] Said child resistant blister package is described by the following embodiments of the invention. In particular,
various aspects, advantageous features and preferred embodiments of the present invention will be summarized in the
following items which, respectively alone or in combination, further contribute to solving the object of the invention:

1. A child-resistant blister package for unit dose products, the package comprising a blister forming foil and a blister
lidding foil, wherein the blister forming foil is formed of a planar material and has at least one perforated line and at
least two cells connected with said perforated line, wherein said perforated line has a pair of ends that are located
so that each of the ends of said pair of ends is located adjacent but spaced by a gap of a predetermined length from
the peripheral edge of the blister package or the inner edge of the code window, wherein the cells have a peripheral
planar flanged part and a blister part which projects from the flanged part to form a cavity in which a product is to
be located, wherein the blister lidding foil is formed of a planar material and has at least one perforated line, wherein
said perforated line has a pair of ends that are located so that each of the ends of said pair of ends is located adjacent
but spaced by a gap of a predetermined length from the peripheral edge of the blister package or the inner edge of
the code window, and at least two cells connected with said perforated line, wherein each cell of the blister lidding
foil is of the same shape and size as a corresponding cell of the blister forming foil, wherein the blister lidding foil is
fixedly secured to the blister forming foil along the flanged portions, wherein said at least one perforated line of the
blister lidding foil is aligned with said at least one perforated line of the blister forming foil and wherein the cells of
the blister lidding foil are coincident with the cells of the blister forming foil, wherein the blister forming foil and the
blister lidding foil additionally comprise an elongated slit, that has a pair of ends being located in the cell so that said
first one of said pair of ends is located adjacent but spaced by a gap of a predetermined length from said at least
one perforated line, wherein the package is resistant to tearing by a child, but can be torn by an adult along said at
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least one aligned perforated lines and from there across said gap to said slit.

2. The package according to item 1, wherein the length of each of said gaps is from 1.2 to 1.8 mm, preferably the
length of each of said gaps is 1.5 mm.

3. The package according to item 1, wherein said perforated line of the blister forming foil divides said blister forming
foil into at least two cells.

4. The package according to item 1, wherein said perforated line of the blister lidding foil divides the blister lidding
foil into at least two cells.

5. The package according to item 1, wherein the slit is linear.

6. The package according to item 1 or 5, wherein the length of the slit is from 2 to 5.2 mm, preferably the length of
the slit is from 3 to 4 mm.

7. The package according to item 1, wherein the blister forming foil is formed of a cold-formable material or of a
thermoformable material.

8. The package according to item 7, wherein the cold-formable material comprises a metal foil in a single or multiple
layers or laminate.

9. The package according to item 7 wherein the thermoformable material comprises a plastic in a single or multiple
layers or laminate.

10. The package according to item 8, wherein said metal foil is aluminium.

11. The package according to item 1, wherein the blister lidding foil comprises a single layer of a metal foil, a
metalized film or a plastic film.

12. The package according to item 1, wherein the blister lidding foil comprises multiple layers or laminate of a metal
foil, a metalized film, a plastic film, or combinations thereof.

13. The package according to item 11 or 12, wherein said metal foil is aluminium.

14. The package according to item 1, wherein each of the blister parts is of a shape generally conforming to the
shape of the product disposed within its chamber.

15. The package according to item 14, wherein the product is in a shape of a tablet, a pill or a capsule.

16. The package according to any of the previous claims, wherein instructions are printed on the lidding foil.

[0009] When so constructed the blister package of the present invention is resistant to tearing by a child, but can be
easily torn by an adult along the at least one perforated line and from there across the gap to the slit. At the same time,
said blister package is also airtight and cannot be tampered with. Moreover, it is produced from conventional packaging
materials, and can be easily and economically manufactured.

Brief Description of the Figures

[0010]

Fig. 1 shows a top plan view of a preferred embodiment of a child resistant blister package of the present invention
with code window (a) and without code window (b), respectively.

Fig. 2 shows a bottom plan view of a preferred embodiment of a child resistant blister package of the present invention
with code window (a) and without code window (b), respectively.

Fig. 3 shows enlarged sectional side view of a preferred embodiment of a child resistant blister package of the present
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invention.

Fig. 4 shows a section of an example of instructions as printed on the lidding foil of the preferred embodiment of a
child resistant blister package of the present invention.

Fig. 5 shows a top plan view of a blister package described in Comparative Example.

Detailed Description of the Invention

[0011] The exemplary embodiment of the present invention is a tear notch blister package shown in Fig. 1, 2 and 3,
which provides a means for the delivery of unit-dose medicaments. Said blister is child-resistant, but can be readily
opened by an adult. At the same time, said blister package is also airtight and cannot be tampered with. Moreover, it is
produced from conventional packaging materials, and can be easily and economically manufactured.
[0012] In the embodiment of the package (20) shown in Fig. 1 there are ten cells (24), in an array of five rows of two
columns. Each cell is identically constructed and each contains a unit-dose of the medicament (27) held in its own cavity
(25) of a blister forming foil of the package.
[0013] The blister package comprises of two layers, blister forming foil (21) and blister lidding foil (22) as shown in Fig. 3.
[0014] The blister forming foil is formed of a substantially firm material, which can be any conventional thermoformable
material used in blister packaging, for example plastic, or cold-formable material, such as metal foils. Moreover, the
material may be a single ply or multiple plies or laminations. A preferred metal foil is aluminium foil. In one preferred
embodiment of this invention the blister forming foil is formed as a lamination comprising of polyamide, polyvinylchloride
and aluminium.
[0015] As shown in Fig. 1, the blister forming foil includes a grid of plural perforated lines (23), which extend through
the thickness of the layer, across its width and height. Said perforated lines have a pair of ends that are located so that
each of the ends of said pair of ends is located adjacent but spaced by a gap (29) of a predetermined length from the
peripheral edge of the blister package (28) or from the code window (26). The length of said gap is for example from
1.2 to 1.8 mm, preferably the length of said gap is 1.5 mm. The perforated lines intersect one another at equidistantly
spaced locations to define the respective medicament holding cells (24). The blister forming foil includes cavities (25)
for the medicaments (27). In particular, the blister forming foil includes a plurality of raised hollow projections or "blisters,"
each centred between the intersecting perforated lines forming the cells. The portions of the blister forming foil within
the boundaries of the intersecting perforated lines of each of the cells is in the form of a planar peripheral flange
surrounding the blister of that cell. Each of the blisters is hollow and forms a cavity within its interior.
[0016] In another embodiment of the invention each of the blisters is of a general flat circular shape as best seen in
Figs. 1 and 3. This shape is appropriate for fitting a tablet shaped medicament (27), as shown in Fig 3. As will be
appreciated by skilled artisan the shape of the blisters or cavities is a matter of choice, and depends only on the shape
of the medicament to be held therein. Thus, this invention contemplates blister packages that comprise of blisters or
cavities of any geometric shape and/or size, to fit the medicaments which are round, oblong, rectangular, triangular,
pentagonal, octagonal or any other geometrically feasible shape and/or size. Typically, the medicament is in a form of
a tablet, a pill or a capsule.
[0017] The blister lidding foil, utilized for sealing the blister forming foil, is a thin planar sheet of the same size as the
blister forming foil and can be formed of any suitable material, such as metal foil, plastic, metalized film, in single or
multiple plies or laminations of one or more foregoing. A preferred metal foil is aluminium foil. In another preferred
embodiment, the blister lidding foil is formed of lamination comprised of aluminium and polyester. The blister lidding foil
includes a grid of plural perforated lines (30), which extend through the thickness of the layer, across its width and height.
Said perforated lines have a pair of ends that are located so that each of the ends of said pair of ends is located adjacent
but spaced by a gap (31) of a predetermined length from the peripheral edge of the blister package (28) or from the
code window (26). The length of said gap is for example from 1.2 to 1.8 mm, preferably the length of said gap is 1.5
mm. The perforated lines intersect one another at equidistantly spaced locations to define the respective medicament
holding cells (24).The blister lidding foil is adhesively secured to the blister forming foil by an adhesive layer at the
interface of the top layer of the flanges of the blister forming foil and the under-surface of the blister lidding foil.
[0018] The materials making up the blister forming and lidding foil, respectively, are sufficiently tear-resistant that the
package is resistant to being easily opened by a child, while an adult has the strength to access the content of the blister.
In the first step the gap (29) between peripheral edge of the blister package (28) or from the code window (26) and one
of the ends of the pair of ends of the perforated lines needs to be torn to reach the perforated lines (23). By tearing the
package along the perforated lines the cells (24) can be separated from the rest of the blister package. This step,
however, will not provide access to the contents of any of the cells. To gain access to the contents of the cavity (25) of
the selected cell a second tearing step is required. Said second step again cannot be readily accomplished by a young
child, but can be readily accomplished by an adult by making use of a tear facilitating opening in both the blister forming
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and lidding foil of that cell.
[0019] In particular, the tear facilitating opening is in a form of a linear slit (32) having a first end (33) and a second
end (34). The length of said slit is from 2 mm to 5.2 mm, preferably the length of the slit is from 3 to 4 mm. Said slit is
located in both the blister forming foil and the blister lidding foil in the area forming a respective one of the cells (24),
with the first end (33) of the slit (32) being located slightly spaced, for example, 1.2 mm to 1.8 mm, preferably 1.5 mm
inward of the perforated line forming an inner marginal edge of the cell. This space forms a short bridgeable gap (35).
The slit is oriented so that it extends perpendicular to its associated perforated line. The second end of the slit is located
2 to 5 mm from the cavity; preferably said end of the slit is located 3 to 4 mm from the cavity.
[0020] In order to gain access to any of the cells, first the gap (29) between peripheral edge of the blister package or
from the code window and one of the ends of the pair of ends of the perforated lines needs to be torn to reach one of
the perforated lines. Then, the perforated line defining one of the boundaries of that cell unit must be torn. This can be
accomplished by tearing at least two intersecting perforated lines to physically separate the desired cell from the rest of
the package, or by tearing along only one perforated line to provide access to the cell, while still leaving the cell secured
to one or more of the other cells of the package. In either case, once the perforated line in vicinity of the tear facilitating
slit has been freed to provide access to a side of the cell containing the medicament to be dispensed, the cell’s blister
can be opened by tearing on its flange contiguous with the gap. Once the gap (35) has been breached by the user
tearing it, the tear propagates down the linear slit (32) to the blister a short distance away, with the direction of the tear
being dependent upon the direction of the tearing force applied by the user. The medicament can then be removed from
the cavity. While an adult will have the strength and coordination to tear the materials of the top and bottom layer along
the length of both gaps, i.e. the gap (29) and the gap (35), a young child will not.
[0021] In order to alleviate the opening of the blister package of said invention instructions may be added to the
package. The instructions may be either printed on a separate sheet of paper or may be printed directly on the blister
lidding foil. In a preferred embodiment the instructions are printed directly on the blister lidding foil (Fig. 4).
[0022] A blister package of this invention can be produced by applying usual production methods for manufacturing
of blister packages.
[0023] A blister package of this invention provides a protective environment for holding medium to high toxicity med-
icines. Two simple tearing operations have to be accomplished to gain access to the content of the cavity, without having
to utilize tools, such as a scissors or knives. As should be appreciated by the foregoing and shown in the examples, the
package of this invention is particularly suitable for limited access or child-resistant applications.

Examples:

[0024] Two versions of tear notch blister packages have been designed and produced, and subsequently submitted
to testing for determining whether the respective package qualifies to obtain a designation to be child-resistant and adult-
friendly. F1 certification to US 16 CFR 1700.20 was sought.
[0025] The tear notch blister package was produced by the following general procedure: Forming foil was first unwinding
from a first reel, and subsequently introduced into the forming tool, which formed cavities of desired volume. Next, the
products, i.e. medicaments, were placed into said cavities. This was followed by unwinding the (optionally pre-printed)
lidding foil from a second reel and placing it on the top of the forming foil in a manner that content of the cavities could
not fall out once both foils were sealed together. After that both foils were introduced between the sealing plates or
sealing rollers (it depends from the type of the blistering machine) and sealed using pressure temperature approach.
After the sealing step, the perforations were made at the perforation station. Finally, the perforated and sealed foils
passed through the cutting die, which gave the blister package its final form.

Comparative example:

[0026] Tear notch blister package presented in Fig. 5 has been produced. Said package (40) differs from the blister
package of this invention in two details. First, the perforated lines (41) extend through the thickness of both blister forming
foil and blister lidding foil, across their full width and height. In addition, the tear facilitating opening, i.e. the linear slit (3
mm) (42) is located in both the blister forming and lidding foil in the area forming a respective cell (43), with the first end
(44) of the slit being located on the perforated line. No bridgeable gap exists. Each of the blisters had a circular shape
(45) that is appropriate for accommodating a tablet. Blister forming foil and blister lidding foil were prepared from the
material as presented in Tables 1 and 2, respectively.
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[0027] The tear notch blister package presented in Fig. 5 was initially submitted to the pilot test, the positive results
of which would trigger the start of a full certification test. 14 children aged 42-51 months with a good balance of age and
sex were tested in their usual familiar, playgroup or nursery schools. Each child was handed a blister pack and told to
open it in any way they like. 5 minutes was allowed for the attempt after which the test assessor removed the pack any
child who had not yet opened. The assessor then showed the children how the pack is opened. Further 5 minutes were
allowed for additional attempts. Five children were able to remove 9 tablets or more within 10 minute test period (35.7%),
revealing that this pack would have no chance of passing the full certification test.
[0028] The overwhelming weakness of this pack was that it was easy to separate all blisters and then tear along the
short slit to reveal the tablets.

Example 1:

[0029] Tear notch blister package presented in Figs. 1 to 4 has been produced. The perforated lines, which extend
through the thickness of both blister forming foil and blister lidding foil, across their full width and height, have a pair of
ends being located so that each of the ends of said pair of ends is located spaced by a gap 1.5 mm from the peripheral
edge of the blister package (28) or from the code window (26). In addition, the tear facilitating opening, i.e. the linear slit
is located in both the blister forming and lidding foil in the area forming a respective cell (24), with the first end (33) of
the slit (32) being located 1.5 mm from the respective perforated line. A bridgeable gap (35) exists. The linear slit is 3
mm long. Each of the blisters had a circular shape that is appropriate for accommodating a tablet.
[0030] Blister forming foil and blister lidding foil were prepared from the material as presented in Tables 1 and 2,
respectively (see Comparative example). Moreover, at the outer side of the lidding foil, the instructions as shown on Fig.
4 were printed.
[0031] The tear notch blister package presented was initially submitted to the pilot test, the positive results of which
would trigger the start of a full certification test. 14 children aged 42-51 months with a good balance of age and sex were
tested in their usual familiar, playgroup or nursery schools. Each child was handed a blister pack and told to open it in
any way they like. 5 minutes was allowed for the attempt after which the test assessor removed the pack any child who
had not yet opened. The assessor then showed the children how the pack is opened. Further 5 minutes were allowed
for additional attempts. No children were able to remove any tablets whatsoever within 10 minute test period.
[0032] After successfully passing the pilot test, the full certification test was conducted. 50 children aged 42-51 months
with a good balance of age and sex were tested in their usual familiar, playgroup or nursery schools. Each child was
handed a blister pack and told to open it in any way they like. 5 minutes was allowed for the attempt after which the test

Table 1: Blister forming foil (material listed from outside to inside)

Material Base Thickness or grammage

OPA Polyamide 25 mm 6 10 %

Adhesive PU 3.5 6 0.8 g/m2

Primer Epoxy resin or PU 0.9 - 2.2 g/m2

Aluminium soft dull / bright Aluminium soft 45 mm 6 15 %

Adhesive PU 4 6 2 g/m2

PVC Polyvinylchloride 60 mm 6 10%

Total weight 242 g/m2 6 15%

Table 2: Blister lidding foil (material listed from outside to inside)

Material Base Thickness or grammage

PETP Polyester 23 mm 6 15%

Adhesive PU 3 6 1g/m2

Aluminium soft dull / bright Aluminium soft 20 mm 6 15 %

Heatseallacquer P\/P-P\/AP Copolymer 7 6 2 g/m2

Total weight 96 g/m2 6 15%
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assessor removed the pack any child who had not yet opened. The assessor then showed the children how the pack is
opened. Further 5 minutes were allowed for additional attempts. No children successfully opened the pack before
demonstration and accessed 1 or more tablets. Post demonstration, 4 children successfully opened and accessed 1
tablet, 1 child was able to open and access 3 tablets. 45 children failed to open the pack at all.
[0033] 100 adults aged 50-70 with a good balance of age and sex were tested. The tested adults were asked to open
the package according to the instructions presented. Two series of tests were conducted, allowing 5 minutes and 1
minute to remove 1 tablet, respectively. Altogether, 97 tablets successfully removed a tablet. Two adults were unable
to open the pack in the 5 minute test. One adult was unable to open the pack in the 1 minute test.
[0034] The results satisfied to obtain a F1 certification to US 16 CFR 1700.20 for the tear notch blister package. Hence
said blister package is designated to be child-resistant and adult-friendly.

Claims

1. A child-resistant blister package for unit dose products, the package comprising a blister forming foil (21) and a
blister lidding foil (22), wherein the blister forming foil is formed of a planar material and has at least one perforated
line (23) and at least two cells (24) connected with said perforated line, wherein said perforated line has a pair of
ends that are located so that each of the ends of said pair of ends is located adjacent but spaced by a gap (29) of
a predetermined length from the peripheral edge of the blister package (28) or the inner edge of the code window
(26), wherein the cells have a peripheral planar flanged part and a blister part which projects from the flanged part
to form a cavity (25) in which a product is to be located, wherein the blister lidding foil is formed of a planar material
and has at least one perforated line (30), wherein said perforated line has a pair of ends that are located so that
each of the ends of said pair of ends is located adjacent but spaced by a gap (31) of a predetermined length from
the peripheral edge of the blister package (28) or the inner edge of the code window (26), and at least two cells (24)
connected with said perforated line, wherein each cell of the blister lidding foil is of the same shape and size as a
corresponding cell of the blister forming foil, wherein the blister lidding foil is fixedly secured to the blister forming
foil along the flanged portions, wherein said at least one perforated line of the blister lidding foil is aligned with said
at least one perforated line of the blister forming foil and wherein the cells of the blister lidding foil are coincident
with the cells of the blister forming foil, wherein the blister forming foil and the blister lidding foil additionally comprise
an elongated slit (32), that has a pair of ends being located in the cell so that said first one of said pair of ends (33)
is located adjacent but spaced by a gap (35) of a predetermined length from said at least one perforated line, wherein
the package is resistant to tearing by a child, but can be torn by an adult along said at least one aligned perforated
lines and from there across said gap (35) to said slit (32).

2. The package according to claim 1, wherein the length of each of the gap (29), (31) and (35) is from 1.2 to 1.8 mm,
preferably the length of each of said gaps is 1.5 mm.

3. The package according to claim 1, wherein the perforated line of the blister forming foil (23) divides said blister
forming foil into at least two cells (24).

4. The package according to claim 1, wherein said perforated line of the blister lidding foil (30) divides the blister lidding
foil into at least two cells (24).

5. The package according to claim 1, wherein the slit (32) is linear.

6. The package according to claim 1 or 5, wherein the length of the slit (32) is from 2 to 5.2 mm, preferably the length
of the slit (32) is from 3 to 4 mm.

7. The package according to claim 1, wherein the blister forming foil (23) is formed of a cold-formable material or of a
thermoformable material.

8. The package according to claim 7, wherein the cold-formable material comprises a metal foil in a single or multiple
layers or laminate.

9. The package according to claim 7, wherein the thermoformable material comprises a plastic in a single or multiple
layers or laminate.

10. The package according to claim 8, wherein said metal foil is aluminium.
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11. The package according to claim 1, wherein the blister lidding foil (30) comprises a single layer of a metal foil, a
metalized film or a plastic film.

12. The package according to claim 1, wherein the blister lidding foil (30) comprises multiple layers or laminate of a
metal foil, a metalized film, a plastic film, or combinations thereof.

13. The package according to claims 11 or 12, wherein said metal foil is aluminium.

14. The package according to claim 1, wherein each of the blister parts is of a shape generally conforming to the shape
of the product disposed within its chamber.
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