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(57) Abstract

A method of forming blister pack packaging is provided including providing a thermoplastic material (10) and placing the thermoplastic
material (10) between a pair of opposed male (24) and female (22) thermoforming dies, while cooling a portion of at least one of the
dies (22, 24). The cooled portion of the die is positioned to contact the area of the thermoplastic material in which it is desired to avoid

distortion.
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METHOD OF FORMING BLISTER PACK PACKAGING
Background of the Invention

The present invention relates to methods of forming
blister pack packaging.

Articles to be displayed for retail sale are
frequently packaged in "blister pack" packaging. A blister
pack includes a flat backing sheet, generally of cardboard
or plastic, and a plastic "bubble" or "blister", generally
of transparent plastic, the backing sheet and blister being
joined to form a sealed cavity in which the article rests.

The blister portion of the packaging may be formed
by thermoforming a region of a planar plastic material to a
desired shape, e.g., by placing the plastic material between
a pair of male and female dies that are temperature
controlled at a temperature sufficient to soften the plastic
and pressing the male and female dies together to form an
indentation or "blister" in the plastic.

This process for forming the blister portion is
generally effective, but tends to create distortion of the
plastic which can be undesirable. 1In particular, because of
this distortion, it is often difficult or impossible to use.
a plastic material having a decorative graphic pre-printed
on it, as the graphic will also be distorted. As a result,
any desired graphics are typically applied in a separate
processing step, e.g., by applying a decal and/or label to
the thermoformed plastic.

Summa o he Inventio
In one aspect, the invention features an improved
method of forming blister pack packaging. Advantageously,
the method of the invention allows a blister pack to be
thermoformed using preprinted plastic material without
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undesirable deformation of the plastic material and thus the
printing on the plastic. The method of the invention may
also allow decals or labels to be applied to a printed or
non-printed plastic material prior to thermoforming, without
risk of damage to the decal or label during the
thermoforming process. The method of the invention also
provides excellent control over the wall thickness of the
thermoformed blister.

The method of the invention includes providing a
substantially planar thermoplastic material and placing the
thermoplastic material between a pair of opposed male and
female thermoforming dies, while cooling a portion of at
least one of the dies. The cooled portion of the die is
positioned to contact the area of the thermoplastic material

in which it is desired to avoid distortion. By "“cooling",

it is meant that the temperature of the die is reduced
relative to its normal operating temperature; because the
normal operating temperature of the die may be significantly
higher than room temperature, due to friction, "cooling" is
meant to: include reducing the temperature of the die to a
temperature higher than room temperature but lower than the
temperature that the die would be at were it not cooled.

Preferred embodiments include one or more of the
following features. A portion of the male die is cooled and
the female die is temperature controlled to maintain the
female die at a sufficient temperature to allow the plastic
material used to be thermoformed. The male die includes (a)
a metal head that has a bore for the passage of water to
cool the metal head, and (b) insulating sidewalls on each
side of the metal head. The thermoplastic material is
preheated prior to being placed between the dies. The
female die is a vacuum forming die.
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In another aspect, the invention features a
thermoforming system for forming blister pack packaging,
including opposed male and female dies, one of which
includes a cooled portion. Preferably a portion of the male
die is cooled, as described above.

Other features and advantages of the invention will
be apparent from the description of preferred embodiments
thereof, taken together with the drawings, and from the
claims.

. . Wi

Fig. 1 is schematic perspective view of a production
line utilizing a method according to one embodiment of the
invention.

Figs. 2 and 2a are cross-sectional views, taken
along lines 2-2 and 2A-2A, respectively, of the
thermoforming die used in the production line shown in Fig.
1.

Fig. 3 is a cross-sectional view of a male die
according to an alternate embodiment of the invention, taken
along line 2-2 of Fig. 1.

Fig. 4 is a cross-sectional view of a male die
according to yet another alternate embodiment of the

invention, taken along line 2A-2A in Fig. 1.

Description of the Preferred Embodiments

A preferred method according to the invention is
shown in Fig. 1. According to this method, a planar plastic
material 10 having a plurality of graphics 12 (preprinted,
labels or decals) spaced at intervals on its surface, is
unrolled from a roll 14. The plastic is first preheated by
any desired heating device 16, as is well known in the
vacuun forming art. The preheating temperature will depend
upon the plastic used, as would be understood by those
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skilled in the art, but will generally be from about 175°C
to 230°C. Next, the plastic is passed through a
registration device 18, which may be any desired type of
registration device, e.g., optical or mechanical, for
registration of the spacing of the graphics 12. The plastic
passes next to the vacuum forming station 20.

The vacuum forming station 20 includes a heated
female thermoforming cavity 22 and a chilled male
thermoforming die 24. The female cavity 22 is preferably
temperature controlled to maintain its temperature constant
at about 20 to 80°C, depending upon the plastic used, as
would be understocod by one skilled in the art. The male die
is chilled to a predetermined temperature, e.g., from about
-10°C to 30°C, generally about 4°C to 25°C, to prevent
distortion of the plastic during thermoforming. The
temperature selected will depend upon the plastic used; for
example, a suitable temperature for polyvinyl chloride (PVC)
is 15°C. Suitable temperatures for other plastics could be
readily determined by one skilled in the art by trial and
error; a suitable temperature is one at which little or no
distortion of a preprinted graphic is observed. It is
preferred that the male die contact the plastic first, prior
to the plastic contacting the female cavity, for optimum
control of plastic distortion.

Preferably, only the tip portion 26 of the male die
is chilled, so as not to interfere with thermoforming of the
plastic by the sidewalls of the male die. Depending upon
the location of the graphic 12 on the blister, different
areas of the die may be chilled. However, in most cases at
least a portion of the die should not be chilled, to ensure
proper thermoforming.

chilling of the tip portion of the male die may be
accomplished by providing a male die as shown in Figs. 2 and

-4 -
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2a. Male die 24 includes a core 27 having a cooling channel
28 extending along its length, the cooling channel having an
inlet 30 and an outlet 32 and being positioned adjacent the
tip portion 26 of the die. Cooling channel 28 allows cold
water or other chilled fluid to be channeled through the die
continuously during the thermoforming process. Suitable
channel diameters are those which are sufficiently small to
fit within a desired width die, yet sufficiently large to
provide a desired degree of cooling with the fluid used, as
would be understood by one skilled in the art. In the
embodiment shown, the diameter of the channel is preferably
from about 3 to 4 mm.

Preferably, the core 27 is formed of metal or other
highly thermally conductive material, for most effective
cooling. The remainder of the male die (the sidewalls 31 of
the die) is preferably constructed of a thermally insulative
material, e.g., insulating laminates such as those
commercially available from McMaster-Carr, Chicago, IL,
under the tradenames GAROLITE and YOROLITE, or syntactic
composites, e.g., those available from Emerson & Cuming,
Canton, MA, under the tradename SYNTACR 350. Preferred
insulating materials have a thermal conductivity of from
about 0.1 to 0.2 W/(m x K).

If the side walls of the male die are too cold for a
given application, an alternative die can be used, as shown
in Fig. 3, in which a further insulating layer 34 is
provided between the core 27 and the sidewalls 31.
Insulating layer 34 may be any desired insulative material,
e.g., a fiberglass sheet material such as that available
under the tradename YOROLITE, from McMaster-Carr.

Other embodiments are within the claims. For
example, any desired cooling method can be used to cool a
portion of the die, e.g., a refrigeration loop, as would be

-5 -
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understood by one skilled in the art. Moreover, other
fluids can be used to cool the die, rather than water, e.g.,
glycols, for example, ethylene glycol, or compressed air.
Further, as shown in Fig. 4, cooling channel 28 can
run directly from the inlet to the outlet, without extending
downward towards the tip of the die as shown in Fig. 2A.
The die shown in Fig. 4 is more economical to manufacture,
and thus may be advantageous if the die materials are
selected to allow sufficient cooling of the tip to be
obtained with this configuration of the cooling channel.
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CLAIMS
1. A method of forming blister pack packaging

comprising:

providing a substantially planar thermoplastic
material, and

placing a portion of the thermoplastic material
between a pair of opposed male and female thermoforming
dies, while cooling a portion of at least one of the dies,
wherein the cooled portion of the die is positioned to
contact an area of the thermoplastic material in which it is
desired to avoid distortion.

2. A method of claim 1 wherein a portion of the
male die is cooled.

3. A method of claim 2 wherein said portion of the
male die is cooled to a temperature between about -10° and
30°C.

4. A method of claim 3 wherein said portion of the
male die is cooled to a temperature between about 4° and

25°C.

5. A method of claim 2 wherein the female die is
temperature controlled at a predetermined temperature
sufficient to allow thermoforming of the thermoplastic.

6. A method of claim 2 wherein the male die
includes (a) a metal head that has a bore for the passage of
a cooling fluid to cool the metal head, and (b) insulating
sidewalls on each side of the metal head.
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7. A method of claim 6 wherein said cooling fluid
is water.

8. A method of claim 6 wherein said cooling fluid
is a glycol.

9. A method of claim 1 wherein the thermoplastic
material is preheated prior to being placed between the
dies.

10. A method of claim 1 wherein the female die is a
vacuum forming cavity.

11. A device for use in forming blister pack
packaging comprising

(a) a female thermoforming cavity, constructed to be
maintained at a predetermined temperature sufficient to
thermoform a thermoplastic material; and

(b) a male die, in opposed spaced relation to said
female thermoforming cavity, comprising a cooling channel
constructed for fluid flow of cooling fluid through the die.
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