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Abstract of the Disclosure
[0090] A flip-open multi-pack assembly is provided which can contain a plurality of new
pen needles, such as through the provision of a rectangular or tube-shaped shaped, hinged
shell housing, wherein new pen needles can be stored in a plurality of user accessible
openings each having a sterility barrier formed, for example, by covers that cover the non-
patient end of the openings in which the new pen needles are contained. Used pen needles
can be returned and stored in openings accessible by rotatably opening the shell housing.
One or more of the openings within first and second opposite ends of the housing shell can be
provided with a slidable internal holder within the device and are configured to releasably
secure the inner shield of the new pen needle, and to then be pulled forward when the new
pen needle is removed and lock at a forward position, and thereby create an interior space,

accessible from an opposite end when the hinged housing is opened, for a used pen needle to

be inserted and stored.



NEEDLE DISPENSING AND STORING APPARATUS
FOR MEDICAMENT DELIVERY DEVICE

Field of the Invention
[0002] The present invention relates to a storage assembly for pen needles of an injection

apparatus. More particularly, the present invention relates to a storage assembly for storing

both new and used pen needles of an injection apparatus.
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Background of the Invention

In certain circumstances, it is desirable to inject medication directly into human
tissue. Typically, syringes or pen injection devices are used to Inject medicaments into tissue
areas, such as the intramuscular tissue layer, the subcutaneous tissue layer, and the
intradermal tissue layer. The assembly and operation of such a pen injection device is
described in U.S. Patent No. 7,645,264, issucd January 12, 2010.

[0004] Pen injection devices, such as the exemplary drug delivery pen 10 as shown in
Fig. 1, provide the user a convenient Way to carry a medicament supply. All of the required
features and components for at least a single use are provided in the assembly, and in most
cases, provide tor multiple uses. To do so, the pen 10 typically comprises a dose knob/button
24, an outer sleeve 13, and a cap 21. The cap 21 covers a proximal end of the pen 10 and an
Injection needle attached thereto, and is used by the user to securely hold the drug delivery
pen 10 in a shirt pocket, purse or other suitable location. The dose knob/button 24 allows a
user to set the dosage of medication to be injected, and the outer sleeve 13 contains the
driving mechanisms and supply, and further provides a gripping surface for the user to grip
when injecting medication.

[0005] Fig. 2A is an exploded view of the exemplary drug delivery pen 10 shown in Fig.
[, and typical components contained therein. At a distal end, the dose knob/button 24 is
provided and has a dual purpose. The dose knob/button 24 is used to both set the dosage of
the medication to be injected and to inject the dosed medicament via the lead screw 7 and
stopper 15 through the medicament cartridge 12, which is attached to the drug delivery pen
through a lower housing 17. In standard drug delivery pens, the dosing and delivery
mechanisms are all found within the outer sleeve 13 and are not described in greater detail
herein as they are understood by those knowledgeable of the prior art. The distal movement
of the plunger or stopper 15 within the medicament cartridge 12 causes medication to be
forced into the needle 11 of the hub 20. The medicament cartridge 12 is sealed by septum 16,
which is punctured by a septum penetrating needle cannula 18 located within the hub 20.
The hub 20 is preferably screwed onto the lower housing 17, although other attachment

means can be used.
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[0006] Figs. 2B and 2C are perspective views of the pen needlc of Fig. 2A in greater
detail. As shown in Fig. 2B, the pen needle includes the hub 20 disposed at a non-patient end
thereof which includes a plurality of ribs 64 for engagement with anti-rotation/retaining
structures that will be described in greater detail below. In addition, protrusion 68 extends
from a patient end of the hub 20 and the patient needle 11 extends from the protrusion 68.
The septum-penetrating needle cannula 18 disposed within the non-patient end of the hub 20
fluidly communicates with the patient needle 11. Further, as shown in Fig. 2C, the interior of
the non-patient end of the hub 20 includes threads 72 for connection with the pen injector.

Figs. 2A-2C illustrate one example of a pen needle.

[0007]  To protect a user, or anyone who handles the drug delivery pen 10, an outer cover
69, which attaches to the hub 20, covers the hub when not in use. An inner shield 39 covers
the patient needle 11 within the outer cover 69. The inner shield 59 can be secured to the hub
20 to cover the patient needle 11 by any suitable means, such as an interterence fit or a snap
fit. The cap 21 fits snugly against outer sleeve 13 to allow a user to securely carry the drug
delivery pen 10. At atime of use, the cap 21, outer cover 69 and inner shield 59 are removed

to expose the hub 20.

[0008] The medicament cartridge 12 is typically a tube sealed at one end with the septum 16
and sealed at the other end with the stopper 15. The septum 16 is pierceable by the septum
penetrating cannula 18 in the hub 20, but does not move with respect to the medicament
cartridge 12. The stopper 15 is axially displaceable within the medicament cartridge 12 to
deliver the desired medicament amount while maintaining a fluid tight seal.

[0009] A pen needle, which includes the hub 20, needle 11, outer cover 69 and inner shield
59, is typically used for a single injection and is then disposed of. Typically, new pen needles
are packaged individually and disposed loose in a container, such as a box or carton. Each
pen needle is sealed in a package formed by the outer cover with a label covering the opening
in the outer cover to identify the pen needle and provide a sterility barrier. However,
containers of such packaged new pen needles do not include means for easily dispensing the
new pen needles or containing used pen needles. Accordingly. a need exists for a storage

assembly that easily dispenses new pen needles and stores both new and used pen needles.
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[0010] Additionally, existing pen needle containers are configured to store a large number of
packaged new pen needles. The large number of packaged new pen needles causes these
containers to be large and bulky, such that the containers are not conducive to being carried
by the user. Accordingly, a need exists for a storage assembly that is conveniently carried by

d USCI.

Summary of the Invention

[0011])In accordance with aspects of exemplary embodiments of the present invention, the
above and other problems are substantially solved by providing a multi-pack assembly for
containing and dispensing one or more new pen needles, and receiving and then safely and
securely storing used pen needles after use.

[0012]In accordance with an aspect of the present invention, a housing shell is provided in
which a plurality of both new and used pen needles can be contained. An exemplary
embodiment of such a shell can be, but is not limited to, a square shape, a rectangular shape,
a round shape, a cylindrical shape, or an elliptical shape.

[0013]1n accordance with another aspect of the present invention, the housing shell can be
provided with first and second opposite containment ends which are attached via a hinge or
other flexible member to allow one containment end to rotate relative to the opposite
containment end such that an interior of the housing shell can be accessed by opening, and
secured by closing, of the hinge.

[0014] In accordance with another aspect of the present invention, one or both of the first and

second opposite containment ends can comprise one or more openings, which are configured

to contain and store new and used pen needles which can be accessed by a user with or
without opening the hinge.

[0015]In accordance with another aspect of the present invention, each of the openings of
the first and second opposite containment ends should comprise a sterility barrier, such as
those formed by providing covers that cover the openings and the non-patient ends of the new

pen needles contained within the housing shell, and which are connected to the housing shell.

[0016] In accordance with another aspect of the present invention, each of the openings of

the first and second opposite containment ends can comprise a tortuous path or inner shield
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on the patient end of each pen needle, wherein, in an exemplary embodiment of the present
invention, the shield on the patient end of each pen needle i1s also used to releasably secure
the new pen needle in each opening. Removal of the needle is achieved either through the
release of the needle and shield together from the housing shell, requiring the user to remove
the shield before use, or through the release of the needle from the shield leaving the shield in

the housing shell.

[0017}In accordance with another aspect of the present invention, each of the openings of
the first and second opposite containment ends can pass through the entire length of each end,
respectively, such that one end of the opening can access a new pen needle and an opposite
end of the opening can be used to store a used pen needle.

[0018]In accordance with another aspect of the present invention, each of the openings of
the first and second opposite containment ends can pass through the entire length of each
ends, respectively, such that the housing shell can be provided with the hinge that when
opened, rotates the first and second opposite containment ends of the housing shell and
allows interior access to openings of the first and second opposite containment ends for

receiving and storing used pen needles.

[0019]1In accordance with another aspect of the present invention, one or more of the
openings within each of the first and second opposite containment ends of the housing shell
can be provided with one or more protrusions for holding the pen needle in some manner
thereby preventing rotation of the new pen needle during removal, and preventing rotation of
the used pen needle during insertion, to allow the pen needle to be attached and detached
from the pen and from the housing shell.

[0020] In accordance with another aspect of the present invention, the one or more openings
within each of the first and second opposite containment ends of the housing shell can be
provided with a slidable internal holder which is configured to releasably secure the inner
shield of the new pen needle, and to then be pulled forward some distance through the
opening when the new pen needle is removed and lock at a forward position, and thereby

create a space in the opening, opposite the new pen needle removal side and accessible from

the opposite, hinged side, for a used pen needle to be inserted and stored.
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[0021]In accordance with another aspect of the present invention, a multi-pack assembly for
containing and then dispensing one or more new pen needles, and receiving and then safely
and securely storing used pen needles, can be provided wherein during an exemplary use a
user first grips an outer surface of the housing shell and removes a cover to access a new pen
needle secured within the covered opening of one of the first or second containment ends of
the assembly. The user can then attach the accessible new pen needle to the drug delivery
pen, such as through the use of a threading action, as the new pen needle is releasably secured
within the opening and prevented from rotating. The user can then pull the new pen needle
from the assembly to remove the new pen needle, and such removal motion serves to pull the
slidable internal holder component within the multi-pack assembly forward, thereby creating
a space at an opposite end for the subsequent used pen needle to be inserted and stored. The
user can then simply remove the shield that is shielding the new pen needle and perform the
injection. If the shield is left in the housing shell during removal, the user can simply

perform the injection.

[0022] In accordance with another aspect of the present invention, a multi-pack assembly for
containing and then dispensing one or more new pen needles, and receiving and then safely
and securely storing used pen needles, can be provided wherein upon completion of the
injection, the user can open the multi-pack assembly at the hinged point between the opposite
first and second containment ends to allow interior access to the created opening for receiving
and storing the used pen needle, and place the used pen needle into the open space, engaging
the anti-rotation feature, and unscrewing the pen injection device from the used pen needle
and leaving the used pen needle in the opening of the multi-pack assembly. After the used
pen needle has been unscrewed from the device, the user can then simply close the shell of
the multi-pack assembly for storage.

[0023] In accordance with another aspect of the present invention, a multi-pack assembly for
containing and then dispensing one or more new pen needles, and receiving and then safely
and securely storing used pen needles, can be provided by a device including a plurality of

pen needles individually contained in a tube-shaped structure. A sterility barrier for each new

pen needle should be provided and is formed by covers that cover a non-patient end of each
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pen needle. Each pen needle is contained in a separate, individually accessible section or unit

of the tube structure, and adjacent units of the tube structure are hingedly connected.
[0024] These and other objects, advantages, and salient features of the invention will become
apparent from the following detailed description, which, taken in conjunction with the

annexed drawings, discloses exemplary embodiments of the invention.

Brief Description of the Drawings
[0025] The above benefits and other advantages of the various embodiments of the present

invention will become more apparent from the following detailed description of exemplary
embodiments of the present invention and from the accompanying figures, in which:

[0026] Fig. 1 is a perspective view of an assembled drug delivery pen for use with exemplary
embodiments of the present invention;

[0027] Fig. 2A is an exploded perspective view of the components of the drug delivery pen
of Fig. I;

[0028] Figs. 2B and 2C are perspective views of the pen needle for use with the drug delivery
pen of Fig. 1;

[0029] Fig. 3 is a perspective view of a flip-open multi-pack assembly according to an
exemplary embodiment of the present invention;

[0030] Fig. 4 is a perspective view of the multi-pack assembly of Fig. 3 opened at the hinge
according to an exemplary embodiment of the present invention;

[0031]Fig. 5 is a sectional view of the device of Fig. 3 illustrating individual needle
assemblies in at least one of the first and second opposite containment ends according to an
exemplary embodiment of the present invention;

[0032] Fig. 6 is an enlarged sectional view of the device of Fig. 3 illustrating a track of
motion of the removal of one new pen needle assembly from the multi-pack assembly
according to an exemplary embodiment of the present invention;

[0033] Fig. 7 is an enlarged sectional view of the device of Fig. 3 with one new pen needle

removed according to an exemplary embodiment of the present invention;
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[00341Fig. 8 is an enlarged sectional view of the device of Fig. 4 illustrating used pen needle

return and storage in the multi-pack assembly according to an exemplary embodiment of the

present invention;

[0035] Fig. 9 is a perspective view of a multi-pack assembly having user-separable packs
according to another exemplary embodiment of the present invention;

[00386] Fig. 10 is a perspective view of a flip-open multi-pack assembly according to another
exemplary embodiment of the present invention;

[0087]1Fig. 11 is an enlarged sectional view of the device of Fig. 10 according to an
exemplary embodiment of the present invention;

[0038]Fig. 12 is a perspective view of the device of Fig. 10 preparing one new pen needle
for removal according to an exemplary embodiment of the present invention;

[0039] Fig. 13 is a perspective view of the device of Fig. 10 preparing another new pen
needle for removal according to an exemplary embodiment of the present invention;

[0040] Fig. 14 is a perspective view of the device of Fig. 10 with one new pen needle
removed according to an exemplary embodiment of the present invention;

[0041] Fig. 15 is an enlarged perspective view of a dispensing end of a first storage unit of
the device of Fig. 10 according to an exemplary embodiment of the present invention;

[0042] Fig. 16 is an end view of the dispensing end of the first storage unit of Fig. 15
according to an exemplary embodiment of the present invention; and

[0043]Fig. 17 is a perspective view of a sterility cover according to an exemplary

embodiment of the present invention.

[0044] Throughout the drawings, like reference numbers will be understood to refer to like

parts, components and structures.

Detailed Description of the Exemplary Embodiments
[0045] As noted above, new pen needles are typically packaged individually and disposed

loose in a container, such as a box or carton. Each pen needle is sealed in a package formed
by the outer cover with a label covering the opening in the outer cover to identify the pen
needle and provide a sterility barrier. However, containers of such packaged new pen needles

do not include means for easily dispensing the new pen needles or containing used pen
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needles. Additionally, existing pen needle containers are configured to store a large number
of packaged new pen needles. The large number of packaged new pen needles causes these

containers to be large and bulky, such that the containers are not conducive to being carried

by the user.

[0046] Current pen needles are sold individually packaged inside a plastic cover, with a label
adhered to the cover to identify the needle and provide a sterility barrier. However, a more
convenient system and method 1s desired including a multiple needle package contiguration
that stores and provides new pen needles for use, and includes some provision for receiving
and containing used pen needles after use. The exemplary embodiments of the present
invention address these and other needs by providing a multi-pack assembly including
multiple new pen needles in user accessible openings of the assembly, wherein covers or
other enclosures are provided or positioned to enclose each new pen needle inside the user
accessible openings of the assembly. In one or more exemplary embodiments, hinged access
to an opposite end of the accessible openings is provided to receive and store used pen
needles after removal of the new pen needles. In one or more other exemplary embodiments,
hinged access to an opposite end of the accessible openings is provided to access a next new

pen needle.

[0047]1n an exemplary embodiment of the present invention shown in Figs. 3-8, a multi-
pack assembly is provided for storing and then dispensing one or more new pen needles from
spaces accessible from one end, and receiving and containing used pen needles In
substantially the same spaces accessible from an opposite end once the space is opened by the
removal of the new pen needle. The embodiments include a flip-open multi-pack assembly
which can contain a plurality of new pen needles, such as through the provision of a
rectangular shaped, hinged shell housing, wherein new pen needles can be stored in a
plurality of covered, user accessible openings, each having a sterility barrier formed, for
example, by covers that cover the user accessible openings and non-patient ends of the new
pen needles contained therein which are releasably secured to an inner portion of each
opening of the shell via a tortuous path shield on the patient end of each new pen needle.

Removal of the needle is achieved either through the release of the needle and shield together

from the housing shell, requiring the user to remove the shield before use, or through the
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release of the needle from the shield, leaving the shield in the housing shell. When left on the
needle, the shield provides sterility to the patient end, via the tortuous path, but when left in
the housing shell, it does not require the user to remove it after attachment of the needle.
[0048] The exemplary hinged shell housing of embodiments of the present invention include
a substantially enclosed housing having up to a first and second containment end connected
via a hinge or other flexible member, and which are configured to rotate relative to each
other. Such a hinge, when opened, allows interior access to the openings within one or both
of the first and second containment ends of the housing for receiving and storing used pen
needles. One or more of the openings within each of the first and second opposite
containment ends of the housing can be provided with one or more protrusions for preventing
rotation of the new pen needle contained therein, or the used pen needle inserted therein, to
allow the pen needle to be attached and detached from the pen and from the housing shell.
Further, one or more of the openings within each of the first and second opposite containment
ends of the housing shell can be provided with a slidable internal holder which is contigured
to releasably secure the shield of the new pen needle, and to then be pulled forward when the
new pen needle is removed and lock at a forward position, and thereby create a space,
accessible from the opposite, hinged end, for a used pen needle to be inserted and stored.
[0049] Pen needles of the exemplary embodiments can be manufactured using existing
processes and subsequently assembled into the housings of the exemplary embodiments of
the present invention, thereby simplifying the manufacturing process. The overall size of the
exemplary embodiments of the present invention is minimized by allowing used pen needles
to be stored in substantially the same spaces previously used to store the new needles.
Further, the exemplary embodiments of the present invention can be constructed having a
size and shape, and contoured edges, to increase the comfort of the user during transportation,
such as in a user’s pocket.

[0050] An exemplary hinged shell housing 100 is shown in Fig. 3. In a first exemplary

embodiment of the present invention, the housing 100 comprises a first and second
containment end, 102 and 104, respectively, that are rotatably joined at a point 106. In the
exemplary embodiment shown, the first and second containment ends 102 and 104 are

rotably joined at the point 106 using a flexible member, such as a hinge including but not

10
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l[imited to, a barrel hinge, living hinge or other suitable hinge mechanism. In yet other
embodiments of the present invention, the first and second containment ends 102 and 104 can
be snap fit together at the point 106 using a detent and recess arrangement (not shown). Still
other embodiments of the present invention can use any number of other connection means
between the first and second containment ends 102 and 104 of the housing 100. Further,
exemplary embodiments of the present invention can comprise a single containment end,

either 102 or 104, and a simple hinged cover (not shown) in place of the omitted containment

end.

[0051] One or both of the first and second containment ends 102 and 104 of the housing 100

can provide access to new pen needles contained therein via covered openings 108-118.
Each of the openings 108-118 of the first and second opposite containment ends 102 and 104
pass through the entire length of each end, respectively, such that one end of the opening can

be used to access a new pen needle contained in the opening, and an opposite end ot the

opening can be used to store a used pen needle. The shell housing 100 can be provided with
a hinge that when opened, rotates the first and second opposite containment ends 102 and 104
of the housing and allows interior access to openings of the first and second opposite

containment ends for receiving and storing used pen needles.

[0062] A sterility barrier to each new pen needle in openings 108-118 should be provided via
covers 120-130 which are disposed to cover the openings 108-118 and the new pen needles
contained therein. The sterility barriers can be constructed of paper, metal foil, plastic or
similar materials, and can be attached to cover the openings via adhesive, heat seal, ultrasonic
welding or other suitable means, and each of the covers 120-130 can be provided with a tab
element 132-142 to allow a user to easily grasp and remove the tabs and covers 120-130. In
an exemplary embodiment of the present invention, the tab elements 132-142 can be provided
with a different degree of adhesion, to allow a user to easily grasp and lift the tabs and covers
120-130. The covers 120-130 can be further provided with colors, marks or other indicators
of the pen needle contained therein.

[0053] Fig. 4 illustrates the exemplary shell housing 100 that has been opened to show the
facing surfaces of the first and second containment ends 102 and 104 of the shell housing

100, and the interior access to the openings. In the condition illustrated in Fig. 4, no spaces

11
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have been yet created in the openings for the placement of used pen needles. That 1s, the
condition 1llustrated in Fig. 4 represents an exemplary shell housing 100 in which each
opening 1s containing a new pen needle. It is the removal of at least one new pen needle that
creates an opening space accessible from the interior for the insertion of the used pen needle.
[0054]In the exemplary embodiment shown, a hinge 150 is provided at the point 106
between the first and second containment ends 102 and 104. The hinge 150 can comprise
any number of rotable elements such as a barrel hinge, living hinge or other rotatable
mechanism. Further, where the hinge itself is not sufficiently biased to hold the shell housing
closed, one or more securing tabs 101 and 103 can be provided on at least one of the first and
second containment ends 102 and 104 to secure the closure between the first end 102 of the
housing 100 and the second end 104 of the housing 100. In an exemplary embodiment
shown, the securing tabs 101 and 103 can comprise a deflectable member having an inclined
detent at an end thereof, which can be deflected by contact with corresponding openings 105
and 107 provided in at least one of the first and second ends 102 and 104 opposite the hinge
150 of the housing 100, and releasably secured therein. In yet other embodiments of the
present invention, other elements such as a biased hinge or press fit can be used to secure the
closure between the first end 102 of the housing 100 and the second end 104 of the housing
100.

[0055] As also illustrated in Fig. 4, the facing surfaces of the first and second containment
ends 102 and 104 of the housing 100 comprise interior access to the openings 108-118 tor
receiving and storing used pen needles. Specifically, a series of openings 152-162 provide
interior access to the openings 108-118 of the first and second opposite containment ends for
receiving and storing used pen needles after removal of one or more of the new pen needles
that are accessible after removal of the covers 120-130 at the opposite ends of the first and
second containment ends 102 and 104. In an exemplary embodiment of the present
invention, the openings 108-118 and 152-162 are substantially round and contain therein

slidable internal holders 164-174 which separate the openings 108-118 and 152-162 and

provide a mechanism to secure the new pen needles at one side, and secure used pen needles

when inserted at an opposite side.

12
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[0056] As shown in greater detail in Fig. 5, slidable internal holders 164-174 can be provided
and are configured to releasably secure the shield 59 of the new pen needle, and to then be
pulled forward when the new pen needle is removed and lock at a forward position, and
thereby create an interior space, accessible from the facing surfaces of the first and second
ends 102 and 104 of the housing 100, for a used pen needle to be inserted and stored. To do
so, the slidable internal holders 164-174 can also be provided and configured to secure the

used pen needle when inserted into the interior space, accessible from the tacing surtaces ot

the first and second containment ends 102 and 104 of the housing 100.

[0057] The slidable internal holders 164-174 have sides facing the openings 108-118 and
which releasably secure the capped patient end side of the new pen needles, and side facing
interior openings 152-162 to secure the used pen needle when inserted, and provide
separation members between each of the spaces. As shown in Figs. 4 and 5, each of slidable
internal holders 164-174 have a flat second side which is configured to substantially fill the
openings 152-162 and are trapped within each of openings 152-162 by a series of tabs 188-
210 which extend a distance from an inner circumference of the openings 152-162 to prevent
escape of the slidable internal holders 164-174. Further, as shown in Fig. 6, each of tabs 188-
210 are extended from ribs 314 (repeated in each opening, but only one shown for illustrative
purposes) which are disposed along an inner wall of each of the openings 152-162 and which
guide a notch 316 (repeated on each slidable internal holder, but only one shown for
itlustrative purposes) in each of the slidable internal holders 164-174.

[0068] Further, each of the second ends of the slidable internal holders 164-174 comprise
substantially circular apertures 318-328 as shown in Fig. 5 to provide an entrapment opening
for the used pen needles, and which are disposed directly opposite from substantially circular
apertures 290-294 (repeated on each slidable internal holder, but only three shown for
illustrative purposes) to provide an entrapment opening for the new pen needle inner shield
59 at the first side of each slidable internal holders 164-174 as described in greater detail
below.

[0059] As also shown in Figs. 4 and 5, each of the second sides of the slidable internal
holders 164-174 have one or more notches 212-234 to provide a degree of clearance for

inclined projections 236-246 (repeated on each slidable internal holder, but only six shown

13
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tor illustrative purposes) disposed at ends of flexible members 260-270 (repeated on each
slidable internal holder, but only six shown for illustrative purposes) and which are elastically
biased toward contact with an inner wall of each of openings 152-162. Such contact serves a
number of purposes, including but not limited to, slightly opposing movement of the slidable
internal holders 164-174. Further, as the slidable internal holders 164-174 are moved from a
position as shown in Fig. 5, to a position shown in Fig. 6 (in regard to the single example
shown), as pulled by the removal of the new pen needle once attached to a pen device (not
shown), the inclined projections 236-246 contact shoulders 330-340 (present in each opening,
but only six shown for illustrative purposes) near an end of each of openings 152-162 and at a
point near openings 108-112, and are deflected inward until pulled past the shoulders 330-
340 (present in each opening, but only six shown for illustrative purposes) disposed upon an
inner wall of the respective openings. At this point, the inclined projections 236-246 return
to a non-deflected state into openings 342-352 (present in each opening, but only six shown
for illustrative purposes) and now secure the slidable internal holders 164-174 at the opposite
end of the openings 152-162 and at a point near openings 108-112. Once in such a position,
for example, the shield 59 attached to the pen needle, is pulled free with the pen needle from
the circular aperture 290 of the first end of the slidable internal holder 164 as shown in Fig. 6
(in regard to the single example shown), or the pen needle is pulled free from the shicld 59
which is left in the housing shell.

[0060] The first end of each of the slidable internal holders 164-174 comprise central
apertures 290-294 (present on each slidable internal holder, but only three shown for

illustrative purposes) configured to releasably secure the new pen needle inner shield 59
within each of the openings 108-118. To do so, an exemplary embodiment of the present
invention can provide such central apertures 290-294 (present on each slidable internal
holder, but only three shown for illustrative purposes) as a substantially circular opening of a
diameter and depth sufficient to tightly hold the new pen needle shield 59 when in position,

but release the new pen needle shield 39, still attached to the new pen needle, when the pen
needle is removed. That is, removal of the needle is achieved either through the release of
the needle and shield 59 together from the housing shell, requiring the user to remove the

inner shield before use, or through the release of the needle from the shield 59 leaving the
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shield 59 in the housing shell. Relief openings 302-312 (present on each slidable internal
holder, but only six shown for illustrative purposes) can be provided surrounding each central
apertures 290-294 and provide a space for deflection of the members 260-282 and inclined
projections of 236-258.

[0061] As noted above, each of the passages between openings 152-162 and openings 108-
118 include an inner wall upon which members 314 are used to guide the slidable internal
holders 164-174 through contact with the notches 316 in each of the slidable internal holders
164-174. In an exemplary embodiment of the present invention, the members 314 are formed
as a rail disposed on the inner wall of the passages between openings 152-162 and openings
108-118. In doing so, the members 314 are used to guide the slidable internal holders 164-
174 through contact with the notches 316 in each and are also provided as protrusions for
preventing rotation of the new pen needle and the used pen needle contained therein, or
inserted therein, to allow the pen needle to be attached and detached from the pen and from
the housing shell. Specifically, where the central apertures 290-294 releasably secure the
new pen needle shield 59 within each of the openings, the members 314 and notches 316
prevent rotation of the new pen needle to allow the new pen needle to be attached and
detached from the pen device and from the housing shell. In a similar manner, where the
apertures 318-328 secure the used pen needles within each of the openings, the members 314
and notches 316 prevent rotation of the used pen needle to allow the used pen needle to be

detached from the pen while held in the housing shell.
[0062] Further, at a point near the end of slidable travel of the slidable internal holders 164-

174, the inner wall of the openings comprises the shoulders 330-340 to contact similar
shoulders 354 (present on each slidable internal holder, but only one shown for illustrative
purposes) of the slidable internal holders 164-174 and stop slidable travel in a first (forward)
direction. However, the inclined projections 244 and 246 are deflected and pass over the
shoulders 338 and 340, return to a non-deflected state into openings 350 and 352, and are
then captured in the openings 350 and 352 provided in the inner wall and secure the slidable
internal holders 164-174 at the opposite end of the openings and prevent slidable travel in a
second (rearward) direction. In this position, the slidable internal holders 164-174 are

prevented from either further forward or rearward travel, and cannot be rotated.
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[0063] As shown in Figs. 6 and 7, once travel of the slidable internal holders 164-174 is
stopped in this manner, the new pen needle is pulled free of the housing 100 and the shield 59
can then be removed for device usage, or the needle can be released from the shield 59 which
is left in the housing shell. Further, once travel of the slidable internal holders 164-174 is
stopped in this manner, the used pen needle can be placed within the now open space
provided by the movement of the slidable internal holders 164-174 during new pen needle
removal, engaging the apertures 318-328 to secure the used pen needle within the openings
and the housing closed for storage.

[0064] The new pen needle removal operations can be performed with the housing 100 open
or closed, as the new pen needle is accessible via the covered openings 108-118 at the ends of
the housing opposite the hinged point. Fig. 8 illustrates the placement of the used pen needle
back into the housing 100 for storage. As shown in Fig. 8, the housing 100 1s first opened so
a user can access an interior space provided in one of the openings 152-162, created by the
removal of the new pen needle as described above, such that the slidable internal holder 1s
now deeply positioned within the opening. Accordingly, the user can insert the used pen
needle into the opening 156 and engage the second end of the slidable internal holder (not
shown). Specifically, the used pen needle is engaged with the second end of the shidable
internal holder thereby securing the used pen needle in the opening 156, and the pen 1is
unscrewed or otherwise detached from the used pen needle now securely held deeply within
the opening 156. The housing 100 can then be closed and the used pen needle safely stored,
while new pen needles are also safely stored and accessible in the same housing.

[0065] As noted above, Figs. 2B and 2C are perspective views of the pen needle of Fig. 2A
wherein the pen needle includes the hub 20, protrusion 68 and patient ncedle 11. The septum-
penetrating needle cannula 18 disposed within the non-patient end of the hub 20 fluidly
communicates with the patient needle 11, and the interior of the non-patient end of the hub 20
includes threads or other features 72 for connection with the pen injector. In these or other
exemplary embodiments of the present invention the pen needle can omit one or more of the
above features as long as sterility of both the patient and non-patient ends of the cannula is
maintained. For example, an exemplary pen needle can also be provided having a hub and

cannula assembly only.
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[0066] In another exemplary embodiment of the present invention, the multi-pack assembly
100 can be constructed of one or more of a polycarbonate, polyethylene, polypropylene and
acrylonitrile butadiene styrene material, but is not limited thereto. Further, the multi-pack
assembly 100 and/or the covers 120-130 can be color-coded or otherwise marked to simplify
identification of the new pen needles stored therein. Still further, the exemplary embodiment
shown comprises first and second containment ends, 102 and 104, respectively, that are
rotatably joined at a point 106, but in other embodiments of the present invention the first and
second containment ends can be non-rotatably joined, or only one containment end can be
provided and a hinged cap provided in place of the omitted containment end.

[0067]In yet other embodiments of the present invention, the multi-pack assembly can be
divided by the user into sets of two, four, or similar sets thereby allowing the user to select
the number of new pen needles that are to be carried. Fig. 9 is a perspective view of a multi-
pack assembly having such user-separable containment ends according to another exemplary
embodiment of the present invention. In the exemplary embodiment show, the multi-pack
assembly 200 is perforated between containment ends to allow a user to tear off, or break
away, two containment ends along the hub central axis, while still maintaining sterility as
well as the ability to store new and used pen needles as described above. In such an
embodiment, a perforated thin section 202 is provided between each containment end 204 to
allow such user separation.

[0068] In yet other embodiments of the present invention, the multi-pack assembly can be
enlarged by the user by adding additional sets of two, four, or similar sets of containment
ends, thereby allowing the user to select the number of new pen needles that are to be carried.
For example, the multi-pack assembly can have connectors between containment ends to
allow a user to disconnect or connect additional containment ends, while still maintaining
sterility as well as the ability to store new and used pen needles as described above. In such
an embodiment, a male detent can be provided on one side of each containment end, and a
female opening can be provided on an opposite side of each containment end, such as a

rectangular member and opposite opening, to allow such user separations and combinations

in a snap-fit manner. Alternatively, a sliding connector mechanism could be used to attach
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and detach containment ends of needles, such as through the provision of a fail and guide, or

dovetail mechanism.

[0069] Further, in these or other exemplary embodiments of the present invention, a lock-out
system and method can be provided such that after the use of the final needle, the user can
manually lock the housing (i.e., manually lock the housing closed) to allow for safe disposal.
For example, a manual lock can be provided on the needle storage assembly, thereby
allowing the user to manually lock the storage assembly after final use to allow for safe
disposal thereof and prevent reuse. In these and other exemplary embodiments of the present
invention, an emergency needle feature can also be provided wherein at least one new or used
needle can remain accessible, such that the user has access to at least one of the new or used
needles for use in case of an emergency. Alternatively, in yet other embodiments of the
present invention, only one needle can be provided as always accessible, thereby providing
an available needle for use in case of emergency. The other pen needles can be locked into
the storage assembly and can no longer be accessible.

[0070]In yet another exemplary embodiment of the present invention, an alternate design
can be provided to simplify the inner mechanics of the device and for sterility barrier 1ssues.
For example, the device can comprise only one open end for each pen needle. The opening
can be on the inside and accessed only when the hinge of the device i1s opened up, or the
opening can be on the outside where no living hinge would be required. Further, a cover can
be provided on either of these openings, and the new pen needle would be removed, and the
used pen needle returned to the same space. In such an exemplary embodiment, much of the
inner elements and mechanics of the device described above could be eliminated, thereby
simplifying the manufacturing processes.

[0071] In the exemplary embodiment of the present invention, a sterility barrier is provided
on the patient end of the pen needle, such as provided by the tortuous path of the shield, but
such tortuous path of the patient end of the pen needle can be improved. For example, a solid

piece can be provided at the end of the patient end of each pen needle wherein such an
exemplary solid piece can be configured to fit flush against the wall of the cavity or openings
in the housing shell, and the solid piece can be sealed or otherwise secured to the inner wall

of the housing shell in some manner, such as through a heat sealing operation or adhesive, to
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secure the solid piece to the wall. Thereafter, applying a limited pulling force can then be

used to break the seal of the solid piece from the wall and allow the new pen needle to be
pulled out of the cavity of the housing shell. Such an exemplary seal can be configured to
provide or supplement the sterility barrier on the patient end.

[0072]1n yet another exemplary embodiment of the present invention, the device can include
the placement of a cover on each end of the individual cavities to provide a sterility barrier on
cach end of the pen needle. In this exemplary embodiment, the cover on the non-patient
contacting end would have to be removed prior to attachment of the pen needle to the pen.
Then, the cover on the patient side of the cavity would have to be removed prior to returning
the used pen needle to the device.

[0073] As noted above, in accordance with another aspect of the present invention, a multi-
pack assembly for containing and then dispensing one or more new pen needles, and
receiving and then safely and securely storing used pen needles, can be provided by a device
including a plurality of pen needles individually contained in a tube-shaped structure. A
sterility barrier for each new pen needle should be provided and is formed by covers that
cover a non-patient end of each pen needle, and each pen needle can be contained in a
separate, individually accessible section or unit of the tube structure, and adjacent units of the
tube structure can be hingedly connected.

[0074] Fig. 10 is a perspective view of a flip-open multi-pack assembly according to another
exemplary embodiment of the present invention, and Fig. 11 is an enlarged sectional view of
the device of Fig. 10. Fig. 10 is a perspective view of a flip-open multi-pack tube assembly
400 in accordance with an embodiment of the present invention. The assembly 400 includes a
plurality of pods or storage units for storing a plurality of pen needles 410. For example, as
shown in Fig. 10, the assembly 400 includes first through fifth storage units 404, 408, 412,
416 and 420. The plurality of pen needles are individually contained within the respective
storage units 404-420. The hingedly connected individual storage units 404-420 replace the
inner shield and the outer cover of Fig. 2A, in addition to other functions as will be described.

However, in other exemplary embodiments the inner shields can be employed in combination

with pen needles and storage units 404-420.
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[0075] As shown in Fig. 10, the first storage unit 404, unlike the remaining storage units, has
a lid 424 which is connected to the first storage unit 404 by a lid hinge 428. Additionally, a
hinge 432 connects each of the remaining storage units 408-420 to its adjacent storage unit.
As partially shown in Fig. 10, according to one embodiment, the lid hinge 428 and the hinges
432 are alternately disposed on opposing sides of the assembly 400 so that, as described in
greater detail below, each storage unit is opened in an opposing direction than tts adjacent
storage unit(s). However, in yet other exemplary embodiments of the present invention, the
lid hinge 428 and the hinges 432 may be all disposed on one side without departing from the
scope of the present invention. The lid hinge 428 and the hinges 432 may be, for example,
living hinges. A living hinge is not described in greater detail herein, as i1t would be

understood by those knowledgeable of the art.

[0076] According to one embodiment, sterility covers 436 provide a sterility barrier for each
of the storage units 404-420. As will be described in greater detail below, when each of the
storage units 404-420 1s accessed, the sterility cover 436 is removed to access the sterile pen
needle contained therein. The sterility covers should be provided to cover the openings and
the new pen needles contained therein. The sterility barriers can be constructed of paper,
metal foil, plastic or similar materials, and attached to cover the openings via adhesive, heat
seal, ultrasonic welding or other suitable means, and each of the covers can be provided with
a tab element to allow a user to easily grasp and remove the tabs and covers. In an exemplary
embodiment of the present invention, the tabs of the sterility covers 436 can be provided with
a different degree of adhesion, to allow a user to easily grasp and lift the tabs. The sterility
covers 436 can be further provided with colors, marks or other indicators of the pen needle
contained therein.

[0077] Fig. 11 is a perspective view in cross-section taken along line A-A in Fig. 10 of the
assembly 400. As shown in Fig. 11, each of the storage units 404-420 encapsulates a pen
needle 410 with the non-patient end of the pen needle 410 being oriented toward the top of
the storage unit. Additionally, as shown in Figs. 10 and 11, a plurality of closure members or
tabs 440 are disposed on the storage units, each closure member 440 selectively engaging an
adjacent storage unit (408-420) to close the interior of the adjacent storage unit (408-420).

Conversely, as will be described in greater detail below, each closure member 440 selectively
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disengages from the adjacent storage unit (408-420) to provide access to the interior of the
adjacent storage (408-420) unit by rotation about the connecting hinges 432.

[0078] According to one embodiment as shown in Fig. 11, closure members 440 are disposed
in pairs on opposing sides of the first through fourth storage units 404-416. Additionally, as
will be described in greater detail below, each of the closure members 440 has an engaging
member 444 disposed at a first end thereof for selectively engaging and disengaging from the
adjacent storage unit (408-420). Further, as will be described in greater detail below, each
closure member 440 has a user portion 448 disposed at a second end thereof for interaction
with a user. Moreover, as shown in Fig. 11, each of the closure members 440 is connected to
its corresponding storage unit (404-416) via a web 452. The web 452 provides structural
connection between the closure members 440 and the corresponding storage units, and 1s also
sufficiently tlexible to act as a pivot and allow rotation of the closure members 440 relative to
the corresponding storage units.

[0079] With reference to Figs. 12-14, the operation of the assembly 400 will now be
described. Figs. 12 and 13 are perspective views of the device of Fig. 10 preparing a new pen
needle for removal, and Fig. 14 is a perspective view of the device of Fig. 10 with a new pen
needle removed according to an exemplary embodiment of the present invention.

[0080] As shown in Fig. 12, to access the pen needle 410 in the first storage unit 404, the
user rotates lid 424 about lid hinge 428 to reveal the sterility cover 436. As shown in Fig. 12,
the sterility cover 436 includes a tab portion 456 and a closure portion 460. Subsequent to
opening the lid 424, the user grasps and lifts the tab portion 456 to peel off the cover portion
460, which is adhered to the first storage unit 404. Removal of the sterility cover 436

provides access to the non-patient end of the pen needle 410 contained within the first storage

unit 404. The user then connects a pen injector 450 to the non-patient end of the pen needle
410 for use.
[0081] A fter use, the user returns used pen needle 410 to the same storage unit it came from.

In the example above, the user removed the pen needle 410 from the first storage unit 404,
and thus can return the used pen needle 410 to the first storage unit 404, disengage the pen
injector 450 from the pen needle 410, and close first storage unit 404 by rotating the lid 424
about the lid hinge 428.
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[0082] Subsequent removal of new pen needles, in contrast to accessing the pen needle in the
first storage unit 404, by accessing a pen needle 410 in any of the second through fifth
storage units 408-420 is accomplished via a different method. For example, as shown in Fig.
13, to access the pen needle 410 in the third storage unit 412, the user grasps and squeezes the
user portions of closure members 440 of the second storage unit 408. Because of the
flexibility of the web 452, the squeezing rotates the closure member 440 with respect to the
second storage unit 408. More specifically, the squeezing rotates the engaging members 444
outwardly with respect to the second storage unit 408, thereby disengaging the engaging
members 444 from the third storage unit 412.

[0083] As shown in Fig. 13, the third storage unit 412 has a pair of retaining members 464
corresponding to the engaging members 444 of the closure members 440 of the second
storage unit 408. According to one embodiment, the retaining members 464 are bosses
extending from opposing sides of the third storage unit 412. In yet other exemplary
embodiments, the retaining members 464 are detents recessed from opposing sides of the
third storage unit 412. When closed, the hook-like engaging members 444 engage the
retaining members 464. However, when the closure members 440 are squeezed and rotated
by the user, the engaging members 444 release from the retaining members 464. As the
closure members 440 are disposed on the first through fourth storage units 404-416,
corresponding retaining members 464 are disposed on the second through fifth storage units
408-420.

[0084] As shown in Fig. 13, after disengaging the closure members 440 from the retaining
members 464, the user rotates the first and second storage units 404 and 408 away from the
third through fifth storage units 412-420 via hinge 432. Subsequently, similar to accessing the
pen needle 410 in the first storage unit 404, the user removes the sterility cover 436, and
connects the pen injector 450 to the non-patient end of the pen needle 410 for use as shown in
Fig. 14. After use, the user then returns the pen needle 410 to the third storage unit 412,
disconnects the pen injector 450 from the pen needle 410, and closes the assembly 400 by

rotating the first and second storage units 404 and 408 about the hinge 432 until the engaging
members 444 of the closure members 440 of the second storage unit 408 engage the retaining

membcers 464 of the third storage unit 412,
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[0085] Fig. 15 is an enlarged perspective view of a dispensing end of the first storage unit
404 and Fig. 16 1s an end view of the dispensing end of the first storage unit 404. For clarity,
the lid 424 and the pen needle 410 are not illustrated in Figs. 15 and 16. As shown in Figs. 15
and 16, the dispensing end of the first storage unit 404 includes a plurality of anti-
rotation/retaining structures 468. Only the first storage unit 404 is shown, but each of the
storage units 404-420 includes such anti-rotation/retaining structures 468. At the dispensing
end ot the tirst storage unit 404, the anti-rotation/retaining structures 468 work in conjunction
with the hub of a pen needle to prevent rotation of the pen needle when the pen needle is in a
dispensing position. For example, when the pen needle is in the dispensing position within
the first storage unit 404 and the anti-rotation/retaining structures 468 are engaged with the
ribs 64 (see Figs. 2B and 2C) of hub 20, the anti-rotation/retaining structures 468 prevent the
pen needle from rotating and permit the user to connect a pen injector or a medicament
cartridge to the hub by threading the pen injector or medicament cartridge into the threads 72
of the hub 20. While preventing rotation of the pen needle during connection to the pen
injector, subsequent to the connection, the fit between the anti-rotation/retaining structures
468 and the pen needle permits the user to axially withdraw the combined pen injector and
pen needle from the first storage unit 404.

[0086] Conversely, when returning the used pen needle to the first storage unit 404, the user
axially inserts the pen needle into the first storage unit 404 to engage the ribs 64 of the hub 20
with the anti-rotation/retaining structures 468. Subsequent to the engagement, the user rotates
the pen injector to unthread the pen injector from the threads 72 of the hub 20, thereby
disengaging the pen injector from the pen needle. The fit between the anti-rotation/retaining
structures 468 and the pen needle provides some resistance to removal of the pen needle from

the first storage unit 404 and prevents the pen needle from simply falling out of the first

storage unit 404 subsequent to removal of the sterility cover 436.

[0087] Fig. 17 is a perspective view of another embodiment of a sterility cover 136 covering
the dispensing end of the first storage unit 404. Whereas, for example, in Fig. 12, the tab
portion 456 of the sterility cover 436 is disposed on the outside of the assembly 400, in Fig.
17, the tab portion 472 folds over on top of cover portion 460 and is enclosed by the cover

424 when the cover is closed. Similarly, although not shown, the adjacent storage units 404-
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416 enclose the tab portions 472 of the remaining sterility covers 436 when closed. In yet
other exemplary embodiments of the present invention, the sterility covers 436 can be
secured by, and/or removed by the action of opening the cover 424 and/or the adjacent
storage units 404-416. In yet other exemplary embodiments of the present invention, a
circumferential sterility cover can be provided and can be peeled off prior to access to the
individual pen needles. In still other exemplary embodiments of the present invention, the
sterility cover 436 can be omitted, and the closure between individual storage units 404-420,
as well as the closure between the cover 424 and the first storage unit 404, can be a form-fit
or interference-fit tortuous path, thereby providing the sterility barrier. As known to those
skilled in the art, a tortuous path closure can be defined as a barrier to airborne
microorganisms, accomplished by creating a convoluted pathway to the product, for example,
by labyrinth paths or a screw-threaded closure.

[0088] Because patients are accustomed to using and transporting pen injectors, one
advantage of the exemplary embodiments of the present invention i1s to provide a compact,
convenient apparatus for containing and dispensing new pen needles, and storing used pen
needles, in an easy to transport assembly. A lock can be provided on the pen needle storage
assemblies, thereby allowing the user to manually lock the storage assembly to allow for sate
disposal thereof. Preferably, such locks become functional only after the last pen needle has
been used, but embodiments are not limited thereto. In another exemplary embodiment of the
present invention, one or more uscd pen needle remains accessible such that the user has
access to a used pen needle in case of an emergency. The other pen needles can also be
accessible or locked into the storage assembly.

[0089] The foregoing embodiments and advantages are merely exemplary and are not to be
construed as limiting the scope of the present invention. Various modifications, alternatives

and variations will be apparent to those of ordinary skill in the art, and are intended to fall

within the scope of the invention as defined in the appended claims and their equivalents.
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What is claimed is:

. An assembly for storing both new and used pen needles of an
Injection apparatus, comprising:

a housing shell comprising first and second opposite containment
portions rotatably attached to allow one containment portion to rotate relative to
sald opposite containment portion such that an interior surface of said housing shell
1s accessed by said rotation; and

sald containment portions comprising one or more adjacent openings
accessible from an outer surface of said housing shell, and one or more openings
accessible from said interior surface of said housing shell after said rotation, which

are configured to receive and store new and used pen needles.

2. The assembly as recited in claim 1, wherein each of said openings of
said first and second opposite containment portions that are accessible from said
mterior and outer surface of said housing shell passes through an entire length of
each containment portion, respectively, such that one containment portion of said
opening 1s used to access a new pen needle contained therein, and an opposite

containment portion of said opening is used to store a used pen needle.

3. The assembly as recited in claim 1, further comprising a hinge to
rotatably secure said first and second opposite containment portions such that when
opened, rotates said first and second opposite containment portions of said housing
shell and allows access to said interior surface of said housing shell and said
openings of said first and second opposite containment portions that are accessible

from said interior of said housing shell for receiving and storing used pen needles.
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4. The assembly as recited in claim 1, wherein one or more of said
openings within each of said first and second opposite containment portions of said

housing shell that are accessible from said interior of said housing shell are

substantially round and receive therein a slidable internal holder, configured to

releasably secure a shield of a pen needle.

5. The assembly as rccited in claim 4, wherein said slidable internal
holder 1s configured to be pulled through said opening that is accessible from said
outer surtace of said housing shell when a new pen needle is removed and locked
at a forward position, thus creating a space in said opening, opposite said new pen
needle removal side and accessible from said interior surface of said housing shell,

for a used pen needle to be inserted and stored.

6. The assembly as recited in claim 1, wherein said housing shell is

frangible between said adjacent openings.

7. The assembly as recited in claim 1, wherein said housing shell is

constructed of one or more of a polycarbonate, polyethylene, polypropylene and

acrylonitrile butadiene styrene material.
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