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Abstract

An apparatus for forming a container generally comprises a first mold part having
an injection mold portion and a blow mold portion and a second mold part having
a core pin. The core pin is configured to cooperate with the injection mold portion
in a first position to define an injection mold cavity for forming a preform and an
integral cap. The core pin is also configured to cooperate with the blow mold
portion in a second position to define a blow mold cavity for forming a receptacle
from the preform. The cap may be closed at the blow mold portion to seal the

receptacle. One or more threads may be formed on a neck of the container.
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APPARATUS AND METHOD FOR FORMING A CONTAINER HAVING A
RECEPTACLE AND AN INTEGRAL CAP AND PRODUCT FORMED THEREBY

This is a divisional of Canadian Patent Application No. 2,660,644,

filed August 3, 2007.

FIELD OF THE INVENTION

[0001] The present invention relates generally to containers, and more
particularly, to an apparatus and method for forming a container having a

receptacle and an integral cap.

BACKGROUND OF THE INVENTION

[0002] Containers have long been used in a wide variety of industries to
collect, store, and dispense various substances. Most traditional containers have
an opening into an internal cavity and are provided with a cap for sealing the
cavity. The seal is often achieved by the interaction of threads, a snap-fit, or by
using a separate strap to attach the cap. Because caps are typically produced

separately from containers and are especially susceptible to being lost or

misplaced, some manufactures have found it desirable to produce containers

having integrally-formed caps.

[0003] This is especiaily true in fields where the cap is used to seal the

container so that the internal cavity remains sterile prior to use. For example,
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U S. Patent No. 4,783,056 to Abrams, discloses a process for forming a vial
having an integral cap. The process generally comprises positioning a first mola
part relative to a second mold part to define a cavity having the shape of the vial,
the cap and a connecting strap or flange extending between the vial and cap.
After injecting molten thermoplastic material into the cavity and letting it cool, the
first mold part is moved away from the second mold part. A pivot member, such
as a "flipper arm”, may then be pivoted to seal the cap onto the vial prior to
releasing the final product from the mold. Thus, by closing the cap while the vial
is still within the mold, the heat of the molding process is used to maintain
sterility. Additional steps to seal the cap in an aseptic environment are not
required, which reduces overall manufacturing costs and production times.
[0004] One of the drawbacks associated with this process, however,
relates to its inability to produce containers of various shapes and sizes.
Because the injection molding process requires separate mold pieces that must
be moved apart from each other to release the final product, the shape of the
resulting containers is oftentimes limited to that of a vial. In other words, the
containers are often generally cylindrical in cross-section with hittie or no variation
in diameter along their length.

[0005] Although some attempts have been made to blow mold a perform

or parison after it has been injection molded to ultimately form a bottle or similar

container having an integral cap and a receptacle with varying width, there are

currently several drawbacks that limit the effectiveness ol such attempts. For

example, U.S. Patent No. 5.008,066 to Mueller, discloses a method of forming a

container having an integral cap involving both an injection molding step and
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a blow molding step. The injection molding step produces an open-ended,
generally cylindrical preform, which is subsequently blow moided to expand the
oreform into a cavity that defines the final shape of the container. inthe
process of Mueller, two separate injection and blow moiding stations are
required. The molded preform is ejected from the injection molding station ana
then it must be transferred to the blow molding apparatus station where it is
hlow molded into the final container shape. The result is an increase in
required machinery, production times, and overall costs.

[0006] Therefore, there is a need for an improved apparatus and method
for forming a container having a receptacle and integral cap.

SUMMARY OF THE INVENTION

[0007] The present invention overcomes the foregoing and other
shortcomings and drawbacks of containers heretofore known having an integrai
cap. While the Envehtion will be described In connection with certain
embodiments, it will be understood that the invention is not limited to these
embodiments. On the contrary, the invention includes afl alternatives,

modifications and equivalents as may be included within the spirit and scope of

the present invention.

(0008} The present invention provides an apparatus that incorporates
hoth an injection mold portion and a biow mold portion within a single mold part
io form a container having a receptacie and an integral cap. Such an
arrangement enables an injection moided, vial-shaped preform or parison

having a cap integra[ly attached thereto to be subsequently blow molded to

form the desired shape of the receptacle.
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[0G09] To this end. and in accordance with one embodiment of the
sresent invention, the apparatus generally comprises a first mold par having
the injection mold portion and the blow mold portion and a second mold par
having a core pin. The core pin is configured 10 cooperate with the injec:tion
mold portion in a first position to define an injection mold cavity for forming the
oreform and integral cap. The core pin s also co-nfigured to cooperate with the

hlow mold portion in a second paosition {0 define a blow mold cavity for forming

the receptacle from the preform.

{0010] In one embodiment, the apparatus further includes a pivot
member or flipper arm coupled to the blow mold portion of the first mold part.
The pivot member is configured to rotate the cap over the receptacle at the
appropriate time during the manufécturing process to close the receplacie. In
one embodiment, the cap is configured to seal the receptacie without requiring
any additional maniputation or handling. Thus, in addition to forming a
container with an integral cap, the apparatus is capable of producing sealed
containers of desired shapes and sizes that are “sterile-by-process.” -

{0011] in one embodiment, molten material is injected into the injection
mold cavity to mold the preform and integral cap. One or more threads may be
formed on a neck of the preform. Once the molten material has sutniciently

cooled. the second mold part is refracted from the first mold part and the

oreform and cap are transferred from the injection mold portion to the biow

mold portion. The core pin retains the preform as the second mold part is

repositioned relative to the tirst mold part so that the core pin is aligned with the

biow mold portion. The second mold part is then positioned against the first
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mold part so that the preform is received in the blow mold cavity of the blow
moid portion.

[0012] The biow mold cavity has a different configuration than the
oreform. When pressurized gas is blown through an exterior surface of the
core pin, the preform expands to conform to the shape of the blow mold cavity
and form the receptacle. Thus, the blow moid cavity defines the desired shape

of the receptacle to be formed. The receptacie remains in the blow mold cavity

when the second mold part is retracted from the first mold part. Because the
core pin is pulled out of the biow mold cavity, retracting the second mold part

exposes an opening into an internal cavity of the receptacie. The pivot member

may then be actuated to rotate the cap over the opening and thereby close the
container. When the closed container is released or ejected from the blow
mold portion, the second mold part can return to the first position to begin
producing another contatner.

[0043] By virtue of the foregoing, there is thus provided an improvec
apparatus and method of forming a container having a receptacle and an
integral cap. Because the containers are produced using both an injection
molding step and a blow-molding step, the shape of their receptacles i1s not
imited to that of a vial. Additionally, the apparatus and method do not require
additional machinery to complete the manufacturing processes or 1o seal the '

containers with a cap.

[0014] The above and other objects and advantages of the present

invention shall be made apparent from the accompanying drawings and the

description thereof.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate embodiments of the invention
and, together with a general description of the invention given above, and the
detailed description of the embodiments given below, serve to explain the
principles of the invention.

{0016] Fig. 1 is a front elevational view showing a stationary moid part ot
‘an injection blow mold system according to one embodiment of the present
invenfion;

{0017] Fig. 2 is a view similar to Fig. 1 showing & movable mold part of
the injection blow mold system shown in Fig. 1;

[0018] Fig. 3 is a cross-sectional view, taken along line 3-3 of Fig. 1
showing the injection blow mold system in an open position with the stationary
mold part of Fig. 1 spaced from the movable mold part of Fig. 2,

(0019] Fig. 4 is a cross-sectional view taken along line 4-4 of Fig. 1,
showing the injection blow mold system in the open position,

[0020] Fig. 5 is a view similar to Fig. 4, showing the injection blow mold
system in a closed position and defining an injection mold cavity for forming a

oreform having an integral cap attached thereto;

[0021] Fig. 5A is an enlarged view of the injection mold cavity shown In

Fig. 5;

[06022] Fig. 5B is a cross-sectional view taken along line 5B-5B of Fig. 5;
[0023] Fig. 5C is an enlarged view Of the injection-mold cavity shown In

Fig. oB;



CA 02942272 2016-09-16

[0024] Fig. 6 is a view similar to Fig. 4, showing the injection blow mold

system in an open position with the movable mold part shifted to the right side

of the figure relative to the stationary mold part,

[0025] Fig. 7 is a view similar to Fig. 5, showing the injection blow mold

system in a closed position and defining a blow mold cavity for blow molding

the preform of Fig. 5 to form a container according to one embodiment of the

oresent invention;

[0026] Fig. 7A is an enlarged view of the blow mold cavity shown in Fig.
I
| [0027] Fig. 8 is a view similar to Fig. 4, showing the injection mold

system in an open position with the blow mold cavity retaining the blow molded
container of Fig. 7 therein and the movable mold patt shifted to the left side of
the figure relative to the stationary mold part;

'[0028] Fig. 8A is a cross-sectional view taken along line 8A-8A of Fig. 8,
showing the blow molded container and {nhe integral cap attached thereto;

[0029] Fig. 8B is a view similar to Fig. 8A, showing the integral cap

flipped to close the blow moided container;

{0030] Fig. 9 is a view similar to Fig. 8, showing the closed container

being ejected from the injection blow mold system;
[0031] Fig. 10A is a side elevational view of an exemplary closed

container formed by the injection blow mold system of the present invention;

and

[0032] Fig. 10B is a view similar to Fig. 10A, showing ihe container

opened with the integral cap retained in the open position by a side wall of the

container.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0033] Referring now to the figures, an injection blow mold system 10 is
shown in accordance with one embodiment of the present invention for forming
a container 12 having a receptacle 14 and an integral cap 16 attached thereto.
.}n one-embodiment, as shown in Figs. 10A and 10B, the container 12 may
include one or more threads 18 to provide a screw-on connection between the
~ontainer 12 and a breast pump, for example, as will be described in greater
detall below.

[0034] In accordance with the principles of the present invention, the
injection blow mold system 10 generally comprises a stationary mold part 20
and a movable mold part 22 that are adapted to cooperate with each other to
define both an injection mold cavity 24 and one or more blow mold cavities 26.
As will be described in greater detail below, thermoplastic material is supplied
to the injection mold cavity 24 to produce a holtow preform having an integral
cap attached thereto that is subsequently blow molded within one of the blow
mold cavities 26 o form the desired container shape with the container closed
by the integral cap.

[0035] With reference to Fig. 4, the components of the stationary and
movable mold parts 20, 22 are shown in further detail. The movable mold part
29 includes first and second elongated core pins 30, 32 protruding from an
exterior surface 34 configured to face the stationary mold part 20. Each core
“pin 30, 32 may be generalty cylindrical in cross section but may include
sections of different diameter. More specifically, each core pin 30, 32 includes
an elongate body section 36, a flange section 38 at one end 40 of the body

section 36. a base section 42 having a diameter larger than the diameter of the
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flange section 38, and a tapered section 44 extending between the tflange

section 38 and the base section 42. The core pins 30, 32 are each centrally
positioned between respective wedge members 46, 48 and wedge members
50, 52 that extend from the exterior surface 34 as well. Each wedge member
may be generally prism-shaped with opposed sides 54, 56 that taper towards a
top surface 58.

[0036] The stationary mold part 20 includes both an injection mold
station 70 and one or more blow mold stations 72, 74 that cooperate with the
core pins 30, 32 and associated wedge members 46, 48, 50, o2 as will be
described in greater detail below to form the container 12. In one embodiment,
the blow mold stations 72, 74 are provided on opposite sides of the injection
mold.station 70 with the blow mold stations 72, 74 spaced apart from the
injection mold station 70 by a distance corresponding to the spacing between
the pair of core pins 30, 32. Such an arrangement allows the movable mold
part 22 to coop‘erate with the stationary mold part 20 to complete the required
operaﬁons for forming the bottle 12 as describéd in detail betow.

[0037] In one embodiment, the injection mold station 70 includes a
central cavity 78 configured 1o receive the core pin 30, a side cavity 80
configured to receive the wedge member 46, and a side cavity 82 configured to
receive the wedge member 48. Clamping the movable mold part 22 against the
stationary mold part 20 results in the elongate hody section 36 of the core pin
30 being freely received in the central cavity /8. The wedge members 46, 48
engage a pair of threaded cam members 84, 86 before being fully received
within the side cavities 80, 82. As shown in Figs. 1 and 4, the threaded cam

members 84. 86 are movably connected to the stationary mold part 20 and
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inciude respective semi-circular surfaces 88, 80. The semi-circutar surfaces
88. 90 are spaced apart from each other, and the threaded cam members 84,
86 are configured 1o slide relative to the stationary mold part 20 to open and
close together. More specifically, as the wedge members 46, 48 are received
n the side cavities 80, 82. the tapered sides 54 of the wedge members 46, 48
contact the threaded cam members 84, 86 to move them from their initial open
positions shown in Figs. 1 and 4 to the closed positions shown in Fig. S.

{0038] Figs. 5A-5C illustrate the injection moid station 70 in greater detatl
after the movable mold part 22 has been clamped against the stationary mold
part 20. As shown in the figures, the core nin 30 is slightly smalier than the
central cavity 78 and thus cooperates with the injection mold station 70 to
define the injection mald cavity 24 between the core pin 30 and a wall of the
central cavity 78. A neck forming portion 96 of the injection mold cavity 24 is
defined by the semi-circular surfaces 88, 90 of the threaded cam members 84,
86, which are positioned proximate the flange section 38 of the core pin 30. In
one embodiment, the semi-circular surfaces 88, 90 of the threaded.cam
members 84 86 each include female threads 98 so that corresponding male
threads 18 (Fig. 10B) are defined in the neck forming portion 96 of the injection
mold cavity 24.

[0039] The injection mold cavity 24 further includes a spacer portion 102

and a cap portion 104 adjacent the core pin 30. As shown in Figs. 1 and 5B,

the spacer portion 102 is defined by a recessed channel 106 provided In a

surface 108 of the stationary mold part 20. The channel 106 extends between

the central cavity 78 and an adjacent cavity 110, which has a shape that

generally corresponds to the exterior of the cap 16 to be formed. To define the

-40-
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interior of the cap 16, the movable mold part 22 {urther includes core members
112, 114 (Fig. 2) positioned adjacent to the respective core pins 30, 32. The
ooré members 112, 114 protrude from the surface 34 of the movable mold part
22 and are configured to cooperate with the cavity 110 to define the cap portion
of the injection mold cavity 24. Thus, when the core pin 30 is received in the
central cavity 78, the core member 112 is received in the adjacent cavity 110.
Because the mold surface 108 does not contact the exterior surface 34 when
the stationary and movable mold parts 20, 22 are clamped together, collar
members 116, 117 are positioned around the respective core members 112,
114 The collar members 116, 117 help close the injection moid cavity 24,as

best shown in Fig. 5C.

[0040] Referring again to Figs. 5 and 5A-5C, the stationary mold part 20
further includes an injection passage 118 configured to supply thermoplastic
material o the injection mold cavity 24. A mold piece 120 may be coupled to
the stationary mold haif 20 to define additional fluid passages 122 and to direct
the thermoplastic material from a supply (not shown) to the injection rhold
nassage 118. The thermoplastic material oreferably has properties suitabie 10r
njection molding and blow molding. When the material is injected into fhe
injection mold cavity 24, it flows into the neck forming portion 96, spacer portion

102, cap portion 104, and the remainder of the injection mold cavity 24. Inone

cmbodiment, the injectéd thermoplastic material forms an elongated preform
124 on the body section 36 of the core pin 30, a threaded neck 126 extending

from the preform 124, the integral cap 16, and a hinged strap 128

interconnecting the cap 16 and the preform 124.

1.
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[0041] With reference to Figs. 5 and 6, the movable moid part 22 1S
retracted from the stationary mold part 20 after the injection moiding step IS
completed. The preform 124 and cap 16 remain positioned on the core pin 30
and the core member 112, while the threaded cam members 84, 86 move back
toward their initial open positions. The movable mold part 22 1s then shifted or
repositioned relative to the stationary moid part 20 so that the core pin 30 Is
substantially aligned with the blow mold station 72. A piston 132 or any other
mechanical electro-mechanical, or fluid driven device may be coupled toc the
movable mold part 22 to facilitate this shifting movement. Additionally, a guide
nin 134 may be provided on the movable mold part 22 to help ensure that the

- stationary and movable mold parts 20, 22 are properly aligned before being

~ clamped together. As shown in Figs. 1-3, ihe stationary mold part 20 includes
bores 136. 138 configured to receive the guide pin 134 when the movable mold
part 22 is properly aligned. The bore 136 is positioned in a flange 140 on a
side 142 of the stationary mold part 20, while the bore 138 extends into the
stationary mold part 20 itself.

[0042] As shown in Fig. 6, the blow mold station 72 includes a first moid
half 148 and a second mold half 150 positioned within a pocket 152 tormed in

the stationary mold part 20. The first and second mold halves 148, 150 are
configured to move within the pocket 152 so that the blow moid station 72 1s

able to receive the wedge members 46, 48. More specifically, the first and

second mold halves 148, 150 are spaced apart from opposed sides 154 and

156 of the p'ocket 152. Each mold half 148, 150 includes a tapered outer
surface 158 and an inner surface 160 configured to define a portion of the blow

mold cavity 26. When the movable mold par 22 is clamped against the

9
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stationary mold part 20, the tapered surfaces 154 of the wedge members 46,
48 cooperate with the tapered surfaces 158 to drive the first and second mold
halves 148, 150 together. Eventually the first and second mold halves 148, 150
close the blow mold cavity 26 around the preform 124. Thus, the first and
second mold halves 148, 150 are configured to move from their initial open
positions shown in Fig. 6 o the closed positions shown in Fig. 7.

[0043] When the core pin 30 and preform 124 are received in the blow
mold cavity 26, pressurized gas is blown through an exterior surface 164 of the
core pin 30 through a gas passage 166. As best shown in Fig. 7A, the gas
causes the preform 124 to expand and conform to the shape of the blow mold
cavity 26 while the threaded neck 126 of the preform 124 retains its originali
shape. The blow molding operation therefore results in the formation of the
receptacle 14 of the bottle 12. Although the blow mold cavity 26 (and thus the
receptacle 14) is shown as having a somewhat pear-shaped configuration,
those skilled in the art will appreciate that the first and second mold halves 148,
150 may be designed to produce a wide variety of other shapes without departing
from the scope of the present invention.

(0044] During the blow molding process, the cap 16 is received and
maintained in a corresponding cavity 170 (Figs. 1 and 8A) of a pivot member or

“flipper arm" 172 coupled to the blow mold station 72. When the movable mold

part 22 is retracted from the stationary mold part 20, the blow mold cavity 26

retains the receptacle 14 while the adjacent cavity 170 retains the cap 16.

Thus, the cap separates 16 from the core member 112 and is maintained
adjacent to the receptacle 14 by the hinged strap 128. At approximately the

same time, the core pin 30 is pulled through the neck 126 to expose an

13-
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opening 174 (Figs. 7A and 8A) into an internal cavity 176 of the receptacle 14.

The receptacle 14 may be cooled as necessary during and after the retraction

of the second mold piece 22.

[0045] Figs. 8, 8A, and 8B show the pivot member 172 in further detall
according to one embodiment. The pivot member 172 is coupled to the
stationary mold part 20 by opposed pivot pins 178, 180 and is supported in one
or more pockets 182 formed in the blow mold station 72. After the movable
mold part 22 has been retracted from the stationary mold part 20, the pivot

member 172 rotates about the pivot pins 178, 180 to "flip” the cap 16 over the
opening 174 to close the bottle 12. The pivot member 172 is configured 10

otate in a manner that allows the cap 16 to be received on the threaded neck
196 of the bottle 12. In one embodiment, the cap 16 is configured {0 form a

generally fluid-tight seal with the bottie 12.

[0046] The bottle 12 is ejected from the blow mold station 72 after the
nivot member 172 rotates back into the pocket 182. More specifically, and with
reference to Fig. 9, thé first and second mold halves 148, 150 move back
toward their initial open positions to open the blow mold cavity 26 and allow the
bottle 12 to be ejected therefrom. After the core pin 30 is aligned with the
injection mold cavity 70, the stationary and movable mold parts 20, 22 may
then be clamped back together to begin a cycle 101 nroducing another botile.
10047] Although a single row of injection and blow molding stations are
shown in the figures, it should be understood that multiple rows of such stations
may be provided. Other arrangements could also be employed.

[0048] The injection blow mold system 10 may therefore be used to

produce many bcttles having integraily-formed caps attached thereto.

A4
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Advantageously, the injection blow mold system 10 does not require additional

machinery to complete the manufacturing process or to seal the botlles it

produces. For exampie, injection-molded preforms do not need 10 be
transferred from an injection-molding machine fo a separate blow-maoid

machine to form the bottles. Additionally, the injection blow mold system 10
coses the bottles immediately after they are formed and without any human
contact such that the bottles are “sterile-by-process.” An additional machine to
snap, screw, or otherwise attach caps to the bottles is not required. Thus, by
incorporating both an injection molding station /0 and biow mold stations 72, 74
within the same mold. the injection blow mold system 10 reduces the number of
machines that must be bought, operated, and maintained to produce bottles
having an integral caps.

10049] Because the containers 12 are produced using both an injéction
mold..ing step and a blow molding step, the shape o1 their receptacles is not
imited to that of a vial. As mentioned above, the first and second mold hatves
148 150 may be designed to define a blow mold cavity having a variety of
different configurations. Thus, the injection blow mold system 10 may be used
to produce containers of almost any desired shape or size for storing,
collecting, and/or dispensing materials. The injection blow mold system 10 may

also be configured to produce bottles thatl incorporate ergonomic and other

convenient features. For example, in the embodiment shown in Figs. 10A and
10B. the bottle 12 includes a pocket or depression 194 formed in the side wall
of the receptacle 14. The pocket 194 is formed by providing a corresponding

nrotrusion (not shown) on the inner surface 160 of one of the first and second

mold halves 148, 150. In addition to providing a place for an individual to grip

15.



the bottle 12, the pocket 194 may be configured to retain the cap 16 in an open
position. To this end, the cap 16 may include a protrusion 196 shaped to
cooperate with the pocket 194. When a user wishes to secure the cap 16 in

an open position, the user simply presses the cap 16 against the pocket 194
until the protrusion 196 Is received therein. An interference fit may be created
between the components such that the cap 16 snaps into place and is retained
by the pocket 194. One skilled in the art will appreciate that other structural
formations provided on the bottle 12 and cap 16 are possible as well for
retaining the cap 16 in an open position.

[0050] As described above, the containers 12 may include one or more
threads 18 provided on the neck 126 of the container 12. In this embodiment,
the container 12 may be used for collecting and storing breast milk obtained
using a breast pump, for example, similar to the container fully described in U.S.
Ser. No. 11/191,301, filed Jul. 27, 2005 (U.S. Patent No. 7,472,797, issued
January 6, 2009) and entitled Container for Collecting and Storing Breast Milk,
owned by the common assignee.

The thread(s) 18 may be configured to provide screw-on connection between the
container 12 and a breast pump (not shown) during collection of breast milk
within the container 12. The thread(s) 18 may further be configured to provide a
screw-on connection (when not connected to a breast pump) between the
container 12 and a feeding nipple (not shown).

[0051] In one embodiment, the thread 18 comprises a single helical
thread. Alternatively, the thread 18 may comprise a piurality of helical or non-

helical threads formed on the neck of the container 12.

- 16 -
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[0052] in the closed and sealed position of the cap 16, a skirt 198 of the
cap 16 may be positioned above the thread(s) 18. Alternatively, the skirt 198
may be configured to cover a portion or all of the thread(s) 18 when the cap 16
' closed on the container 12. The container 12 may include catibration
markings or other indicia to indicate the amount of breast mitk contained
therein. At least one of the container 12 or cap 16 may include an area thereon
configured to receive writing such as, for example, the mother’'s name, baby's
name. collection dateftime, any illnesses, any use of medication and/or hospital

identification.

[0053] In one aspect of the invention, the injection blow moid system 10

orovides an overlapping cycle for forming a second container. -or exampie,
referring again to Figs. 6 and 7, when the core pin 30 is received in the blow
mold station 72, the core pin 32 is received in the injection mold statton 70.
The core pin 32 and wedge members 50, 52 interact with the stationary mold
nart 20 in substantially the same manner as the core pin 30 and wedge
members 46, 48. Thus, as the preform 124 is being blow molded in the blow
mold station 72, thermoplastic material may be supplied to the injection moid
cavity 24 to begin forming a second preform 190 on the core pin 32. The
second preform 100 is received in the blow mold cavity 26 of the blow mold

station 74 while the core pin 30 is received in the injection mold station 70 10

begin forming another container. The second preform is blow molded at the
hlow mold station 74 while another preform is injection molded onto the core
pin 30 at the injection mold station 70.

[(0054] Thus, by simultaneously completing manutacturing operations on

differént containers, the injection blow mold system 10 enables overall

17-
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production times to be reduced. The overlapping cycle for forming the second

container therefore results in greater output and overall efficiency.

[0053] While the invention has been illustrated by the description of one
or more embodiments thereof and while the embodiments have been
described in considerable detail, they are not intended to restrict or in any way
limit the scope of the appended claims to such detail. Additional advantages
and modifications will readily appear to those skilled in the art. The invention in
its broader aspects is therefore not limited to the specific details, representative
apparatus and methods and illustrative examples shown and described.

Accordingly, departures may be made from such details without departing from

the scope of Applicants' general inventive concept.

18-



THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A sterile-by-process container having a sterile internal cavity defined
during manufacture of the container in a single mold having an injection mold
portion and a blow mold portion, the sterile-by-process container comprising:

a receptacle having a body portion defining the sterile internal cavity and a
neck portion defining an opening to the internal cavity, the body portion having a
first cross-section dimension and the neck portion having a second cross-section
dimension that is less than the first cross-section dimension along the entire
longitudinal length of the body portion, the neck portion further including an outer
surface having at least one thread positioned thereon configured to provide a
screw-on connection with a separate device; and

a cap integrally formed with the receptacle and configured to seal the
opening to the sterile internal cavity when the cap is initially closed to seal the

opening during manufacture of the container.

2. The sterile-by-process container of claim 1, the receptacle further
comprising a pocket formed in the body portion and the cap further including a
protrusion shaped to cooperate with the pocket to form an interference fit

therebetween so as to retain the cap in an open position.

- 19 -
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