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PEN NEEDLE MAGAZINE

QG01) This application clairos the benefit under 35 U.S.C. § 118(c) of 118,
Provisional Patent Application Serial 62/328,646, filed on April 28, 2016, which is hereby

incorporated by reference in its entivety,

FIELD

{G003] Various exemplary exnbodiments of the invention relate to medication pens.
BACKGROUND

0003} Medication pens are typically used to inject medication into a patient. A

person whe must periodically selfinject doses of medication will typically carry a medication
pen and several single-use pen needles. A medication pen is designed for safety and sterility.

However, inefficiencies and inconveniences arise.

SUMMARY OF THE INVENTION

FOO04] |t is an aspect of the present invention to provide a needle asserbly that is
attachable to g medication delivery pen to provide a magazine of needles for use. Sucha
needle assembly provides advantages in separating a patient end and a non-patient end and
allows for engagement and disengagement to the medication delivery pen. Moreover,
fmprovernents in sterility, simplicity and safety are achieved by the needle assembly such that
none of the seedles in the magazine pierce a vial, cartridge or a reservoir septum of the
medication delivery pen during operation, the phurality of needles only move axially and do
not substantially move radially and do not substantially rotate, and the needles are unable to
be reused.

[0005]  Having a magazine of needles available for medication delivery reduces needle
reuse. Needle reuse is undesired for gt least the following reasons. The needle dulls after a
single use and so subsequent use may cause pain to the patient. Multiple needle use can also
reduce the strength of the needle tip which may cause a potential fracture. Also, needle reuse

increases sanitary concerns and health risks to the patient.
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IO006]  The needle assembly of the present invention advantageousty reduces reuse for at
least the following reasons. Although patients may desire to financially benefit from using a
needie multiple times, the needle assembly is configured to prevent each of the plurality of
needles from being used more than once. Convenience is another reason patients reuse
needles, Patients may also be concerned about not having another needle available for use or
not having access to supplies, However, the needle assembly conveniently provides multiple
needles so that an unused needle is more readily available,

[OOO0F] The foregoing and/or other aspecis of the present invention can be achieved by
providing an attachable needle assembly for use on a medication delivery pen, the needle
assewnbly comprising a spike housing that is configured to engage the medication delivery
pen and pierce a vial, cartridge or a reservoir septum of the medication delivery pen, a needle
assembly housing secured to the spike housing, the needle assembly housing enclosing a
needle assembly seplum having a septum cavity, the septum cavity being in continuous fluid
communication with the spike housing, and a plurality of needles configured to pierce the
needie assernbly septum, wherein when the needle assembly housing is in a first position, the
plurality of needles are disengaged from the needie assembly septum, and when the needle
assembly housing 15 in a second position, one of the plurality of needles enters into fluid

comniunication with the septum cavity and is exposed for medicament delivery,

fO008]  The foregoing and/or other aspects of the present invention can also be achieved
by a method of operating an attachable needle assembly for a medication delivery pen, the
method comprising securing the medication delivery pen to a spike housing, plercing a vial,
cartridge or a reservoir septum of the medication delivery pen by the spike housing, the spike
housing secured by a needle assembly housing, and establishing floid communication
between a septum cavity of a needle assernbly septum and the spike housing, wherein when
the needle assembly housing is in a first position, the plurality of needles are disengaged from
the needle assembly septum, and when the needle assembly housing is in a second position,
one of the plurality of needles enters into fhiid communication with the septum cavity and is

exposed for medicament delivery,
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G009 Additional and/or other aspects and advantages of the present invention will be set
forth in the description that follows, or will be apparent from the description, or may be
iearned by practice of the invention.

BRIEF DERCRIPTION OF THE DRAWINGS

{3010} The above aspects and features of the present invention will be more apparent
from the description for the exemplary smbodiments of the present invention taken with
reference to the accompanying drawings, in which:

{0011] Figure | illustrates a right side perspective view of an exemplary medication
delivery pen connected 10 a nesdle assembly;

{0012] Figure 2 llustrates a partial cross sectional view of the medication delivery pen
connected to the needle assembly;

013]  Figure 3 illustrates a cross sectional view of a first position of the needle
assembly;

[0014] Figure 4 ilusirates a partial cross sectional view of a rotating ratchet iraveling
from the first position to a second position of the needle assembly;

[OO18]  Figure 5 illustrates a partial cross sectional view of the rotating ratchet traveling
from the first position to the second position of the needle assembly;

{0016} Figure 6 illustrates a partial cross sectional view of the rotating ratchet contacting
one of a plurality of needlesg

[OOLY]  Figure 7 illustrates a partial cross sectional view of the rotating vatchet engaging
one of a plurality of needles;

[BO18] Figure 8 illustrates a cross sectional view of the second position of the needle
assembly;

{0018]  Figure 9 illustrates a partial cross sectional view of the rotating ratchet traveling
from the second position to the first position of the needle assembly;

[O020]  Figure 10 illustrates a partial cross sectional view of the rotating ratchet traveling
from the second position 1o the first position of the needle assembly;

[0021] Figure 11 illustrates a cross sectional view of the needle assembly traveling from
the second postiion to the first position;

{00232} Figure 12 tlustrates a cross sectional view of the needle assembly returning to the

first position;

.



WO 2017/189162 PCT/US2017/025255

00231 Figure 124 ilustrates a lefi side perspective partial cross sectional view of a
needle agsembly housing;

{00347 Figore 12B illusirates a front cross sectional view of the needle assembly housing;
{O028] Figure 12C illusirates a top elevation view of the needle assembly housing;
{0026]  Figure 13 iHlustrates a front perspective view of a spike housing;

[O027]  Figure 14 illustrates a right side perspective view of a main housing;

I0028] Figure 15 illustrates a left perspective view of a needle assembly septum;
f002%]  Figure 16 illustrates a front perspective view of the rotating vatchet;

f0030]  Figure 17 illustrates a right side perspective view of a needle retriever;
FO031]  Figure 18 illustrates a right side perspective view of a needle post;

F0032]  Figure 19 illustrates a right side perspective view of a first sterility barrier;
[B033]  Figwe 20 illustrates a front perspective view of a needle housing; and
[0034] Figwe 21 illustrates a right side perspective view of a cover and teardrop label

enclosing the needie assembly.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

{0038]  Figure 1 illustrates a medication delivery pen 4 used for injecting medicament,
such as Hauid drugs, into a living body. The needle assembly 2 is mounted on the medication
delivery pen 4 to enhance medication delivery. According 1o one embodiment, Figure 2
illustrates the needle assembly 2 including a spike housing § that threadably engages the
medication delivery pen 4, although other forms of engagement are contermnplated. Benefits
and advantages of the needie assembly 2 are described below.

G036 According to one embodiment, Figure 3 illustrates a cross sectional view of a first
position of the needle assembly 2 where none of a plurality of needles 44 are exposed for
medicament delivery. The needie assembly 2 preferably includes a magazine of needies 44.
The plurality of needles 44 includes eight hollow needles, although more or Jess needles are
contemplated.

{0037]  The needle assembly 2 includes the spike housing 8 that is also illustrated in
Figure 13, The spike housing § includes a hollow spike @, spike openings 10 and a spike
septum 12. The hollow spike 9 is configured to pierce a vial, cartridge or a reservoir septum

6 of the medication delivery pen 4 {o establish fluid communication with the needle assembly

o &
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2. When the reservoir septum 6 is pierced, medicament travels through the hollow spike 9,
The spike openings 10 are configured to engage a main housing 16 {0 secure the spike
housing 8§ 1o the needie assembly 2. The spike septum 12 te disposed at a bottom portion of
the spike housing 8 and cooperates with the hollow spike 9 to regulate the flow of
medicament to and from the spike housing 8.

{0038] According to one embodiment, the main housing 16 1s disposed in a needle
assermbly housing 22 but the needle assembly housing 22 is configured o move axially
relative to the main housing 16, As illustrated in Figure 14, the main housing 16 inclodes
flanges 18 that are received by the spike openings 10, The Hanges 1R and the spike openings
10 secure the main housing 16 1o the spike housing & The main housing 16 of Figure 3 also
includes a first curvilinear path 20, The first curvilinear path 20 inchudes a series of
protrusions having a plurality of vertical and angled surfaces that define a particular path via.
Operation of the first curvilinear path 20 in the needle assembly 2 is further described below.
FOO39]  Figore 3 illustrates that the spike housing 8 is disposed in the needle assembly
housing 22, The needle assermbly housing 22, according to one embodiment iHustrated in
Figures 12A-120C, encloses the main components of the needle assembly 2. The needle
assernbly housing 22 includes a second curvilinear path 24. The second curvilinear path 24
includes a plurslity of pointed or triangular shaped tecth having angled surfaces in between
each tooth. The second curvilinear path 24 cooperates with the first curvilinear path 20 of the
main housing 16 for operation of the needle assembly 2. The needle assembly housing 22
also includes a mounting surface 26 that engages the bottom surface of the spike housing §,
and an inner wall 28 that contacts a needle retriever 54, An inner flange 25 connects the
inner diameter of the needle assembly housing 22 to the second curvilinear path 24, A
plurality of hollow cavities 27 is disposed betwesn portions of the inner flange 25, The
plurality of cavities 27 allows the needie assembly housing 22 to move axially relative 1o the
main housing 16, However, the needle assembly housing 22 does not rotate relative to the
main housing 16, Specifically, each pair of flanges 18 of the main housing 16 is disposed in
sach respective cavity 27 of the needle assembly housing 22, These features are further
described in detail below.,

[0040]  The needle assembly housing 22 of Figure 3 further encloses a needle assembly

septum 40 which is disposed in a rotating ratchet 30, According to one embodiment, Figure

Nt;f'\“
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15 illustrates the needle assembly septum 48 which includes a hole 41 for establishing fluid
commurication with the hollow spike 9. The needle assembly septum 40 also includes a
fongitadingl septum cavity 42 (or septum cavity} as ithustrated in Figures 6 and 7 for the
purpose of distributing medicament.

0041]  According to one embodiment, the needle assembly septum 40 is disposed in a
cavity 36 of the rotating ratchet 30, The rotating ratchet 30, as iHlustrated in Figure 16, also
includes a follower 32, a hollow opening 34 and a ratchet hole 38, The follower 32 inchudes
a plurality of pointed or triangular shaped teeth having angled surfaces in between the teeth.
The follower 32 engages and travels along the first and second curvilinear paths 20, 24 io
rotate the rotating ratchet 30 during axial movement of the needle assembly housing 22
between the first position and a second position. In other words, the first and second
curvilinear paths 20, 24 guide the follower 32 of the rotating ratchet 30 to selectively rotate.
The hollow opening 34 provides an area for a plurality of needles 44 1o enter during operation
when one of the plurality of needles 44 is engaged with the needle assembly septum 40.
Finaﬂy, the ratchet hole 38 is configured to establish fluid communication between the needle
assembly septum 40 and the hollow spike 9 by a fluid conununication needle 14,

[0042] Specifically, according to one embodiment, the fluid communication needle 14 is
bonded or fixed o the raichet hole 38 of the rotating ratchet 30, A distal end of the fluid
conurumcation needle 14 is fixedly positioned to be in fluid commumication with the
longitudinal septum cavity 42. During assembly, the fluid communication needle 14 enters
the ratchet hole 38, the spike septum 12 and the hollow spike 9 so that a proximal end of the
fhaid commmumication needle 14 is in flnid communication with the medication delivery pen 4.
The fluid communication needle 14 moves axially through the spike septum 12 and along
with the rotating ratchet 30 and the needle assembly housing 22 when the needle assembly 2
travels between the first and second positions.

{0043]  The plurality of needles 44, according to one embodiment, is configured o plerce
the needle assembly septum 40, When the phurality of needies 44 is in the fivst position of the
needle assembly 2, none of the needles pierce the needle assembly septum 40, In the second
posttion of the needle assembly 2, only one needle of the plurality of needies 44 pierces the

needle assembly septum 40 at a single time. Accordingly, a remaining plurality of needies 44

-y
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enters into the hollow opening 34 of the rotating raichet 30 when the one needle pierces the
needle assembly septum 40,

[0044]  The needle assembly 2 of Figure 3 further includes a spring 52 and the needle
retriever 54 that surround the plurality of nesdles 44, The needle retriover 54, as further
lustrated in Figure 17, includes flanges 56 that contact the inner wall 28 of the needle
assembly housing 22 to compress the spring 54 in the first position of the needle assembly 2.
When the needle assembly 2 is in the second position, the needle retriever 54 cooperates with
the spring 52 to move the needle assembly 2 back to the first position.

[0045]  In the first position of the needle assembly 2, the spring 52 is compressed between
a bottom surface of the rotating ratchet 30 where the needle assembly seprum 40 is disposed
and a bottom interior surface of the needle retriever 54, A top surface of the needle retriever
54 contacts a boltom swrface of the main housing 16 to place the spring 52 in a compressed
state in the first position of the needle assermbly 2. Specifically, the portion of the needle
assembly housing 22 at the second curvilinear path 24 forcibly contacts the bottom surface of
the spike housing 8 because of the compressed spring 32, The rotating ratchet 30 also
forcibly contacts the second curvilinear path 24 because of the compressed spring 52. The
second curvilinear path 24 is fixed in the first position of the needle assembly 2 via the spike
housing 8 being secured o the main housing 16 as described gbove. The second curvilinear
path 24 does not move between the first and second positions of the needle assembly 2,
whereas the needle assembly housing 22 travels between the first and second positions of the
needle assembly 2.

[O046]  The plurality of needles 44 is disposed in the needle retriever 54, Specifically,
according 0 one embodiment, each of the plurality of needles 44 is fixed to a needle post 70
via a needle hole 78 as Hlustrated in Figure 18, The needle post 70 of Figure 18 is illustrated
in an original state and is configured to elastically deflect when the needle assembly 2 moves
between the first and second positions. The needle post 70 further inchudes side cavities 71
and a projection 76. The side cavities 71 engage with needle housing protrusions 62 of a
needle housing 60 to secure each of the needle posts 70, The needle housing 60 is further
iltusirated in Figure 20. The projection 76 locks the needle post 70 in each of a top position
and a bottom position with respect 1o an inner diameier 64 of the needle housing 60 when the
needle assembly 2 moves between the first and second positions. Al needle posts 70 are in

M?y‘\/
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the original siate in both of the top and bottom positions. However, the needle post 70 of the
one needle of the plurality of needles 44 elastically deflects when moving between the top
and bottom positions. During assembly, the needie housing 60 is secured to the main housing
16 via spaps, a Luer ock, ulirasonic welding or adhesives, for example. A bottom surface of
the plurality of needle posts 70 rests on the botiom inner surface of the needle retriever 54,
[0047]  According to one embodiment, sach of the plurality of nesdles 44 includes a first
sterility barrier 72 at a proximal end of the needle 44 and a second sterility barrier 74 at a
sharpened distal end of the needle 44, The frst sterility barrier 72 is ilhustrated in Figure 19,
The plurality of second sterility barriers 74 is disposed at a botiom inner surface of the needle
housing 60, and along an outer surface of the inner diameter 64 of the needle housing 60.

The stertlity barriers 72, 74 are composed of, for example, 2 soft non-coring elastomer such
as silicone, isoprens or butylk

0048 In the first position of the needle assembly 2, all of the plurality of needles 44 is
protected and sterilized by the first and second sterility barriers 72, 74, Additionslly, in the
first position of the needle assembly 2, the phurality of first sterility barriers 72 is assembled
on each of the plurality of needles 44 with a gap between a bottom surface of the phurality of
first sterility barriers 72 and a top surface of the plurality of needie posts 70, On the other
hand, a top surface of cach of the plurality of second sterility barriers 74 contacts the bottom
surface of the plurality of needle posts 70, and a bottom surface of the plurality of needle
posts 70 contacts the bottor inner surface of the needle housing 60,

{@@4?} Operation of the needle assembly 2 is deseribed ag follows. As iterated above,
Figure 3 tllusirates the first position of the needle assembly 2. Due to the compression of the
spring 32, the first position of the needle assembly 2 places the needle assembly housing 22
i a compressed state. A user pulls the needle assembly housing 22 away from the
medication delivery pen 4 to move the needle assembly 2 from the first position to the second
postiion.

3080} Figure 4 tlusirates the user pulling the needle assembly housing 22 downward
toward the second position of the needle assembly 2. During this point in operation of the
needle assembly 2, the second curvilinear path 24 of the needle assembly housing 22 also

moves downward to further compress the spring 532, The follower 32 of the rotating ratchet

-
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30 is pushed downward by the second carvilinear path 24 of the needle assembly housing 22
and travels along the first corvilinear path 20 of the main housing 16.

{3051} Figure 5 illustrates the rotating ratchet 30 continuing downward toward the second
position of the needle assembly 2. As the rotating ratchet 30 moves downward, the spring 52
is compressed and applies a counteracting upward axial force. After the follower 32 of the
rotating ratchet 30 exits the first curvilinear path 20 of the main housing 16, the rotating
ratchet 30 continues to rotate since the follower 32 is guided along the second curvilinear
path 24 of the needle assembly housing 22, The upward axial force from the spring 52
ensures that the rotating ratchet 30 continues to contact and be guided by the first and second
curvilinear paths 20, 24. The first and second curvilinear paths 20, 24 are advantageousty
arranged to be partially offset with respect to cach other, This offset causes the additional
rotation of the rotating ratchet 30 as the follower 32 transitions and travels from the first
curvilinear path 20 o the second curvilinear path 24. The offset is configured so that the
follower 32 is predominately guided and traveling along one of the first and second
curvilinear paths 20, 24.

[O0B3]  Figwe 6 illustrates the follower 32 of the rotating ratchet 30 reaching a stopping
point along the second curvilinear path 24. At this time, the rotating ratchet 30 is aligned for
engagement with a selected needle 46 of the plurality of needles 44, The rotating ratchet 30
continues to move downward until the bottom surface of the rotating ratchet 30 contacts the
first sterility barrier 72 of the selected needle 46, The remaining needles of the phurality of
needles 44 do not contact the bottom surface of the rotating ratchet 30, Instead, the
remaining needles of the plurality of needles 44 are aligned with the hollow opening 34 of the
rotating ratchet 30,

[O083]  Figure 7 illustrates the rotating ratchet 30 continuing to move downward toward
the second position of the needle assembly 2. A proximal end 48 of the selected needle 46
pierces the {irst sterility barrier 72 and is exposed. Specifically, the botiom surface of the
rotating ratchet 30 contacts an outside circumfereniial portion of a top surface of the first
stertlity barrier 72, As the rotating ratchet 30 moves downward, the first sterility barrier 72 of
the selected needie 46 also moves downward and the proximal end 4% of the selected needle

46 pierces through the top swrface of the first sterility barrier 72.
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{OO84]  The proximal end 48 of the selected needle 46 travels into the cavity 36 of the
rotating ratchet 30 where the needle assembly septum 40 is disposed. Specifically, the
proximal end 48 of the selected needle 46 plerces the needle assembly septum 40 and
establishes fluid communication with the longitudinal septam cavity 42 of the needle
assembly septum 40, When the proximal end 48 of the selected needle 46 pierces the needle
assembly septum 40, the remaining needles of the plurality of needies 44 and their respective
first sterility barriers 72 onter further into the hollow opening 34 of the rotating ratchet 30.
Additionally, when the proximal end 48 of the selected needle 46 pierces the needie assembly
septum 440, g bottom sorface of the first sterility barrier 72 of the selected needle 46 contacis
the top surface of the respective needie post 70.

FOO8S]  Figure § illustrates the second position of the needle assembly 2. When the needle
assembly housing 22 enters into the second position of the needie assembly 2, the rotating
raichet 30 and the first sterility barrier 72 of the selected needle 46 moves the respective
needle post 70 from the top position fo the bottom position. Moving the needle post 70 of the
selected needie 46 1o the botiom position causes a distal end 50 of the selected needie 46 to
pierce the respective second sterility barrier 74, The distal end 50 of the selected needle 46 i
now cxposed for medication delivery.

[OOBG] At the top position, the needle post 70 of the selected needle 46 is snap locked o
the inner diameter 64 of the needle housing 60 via the projection 76 in the first position of the
needle assembly 2. When the needle post 70 of the selected needle 46 travels downward to
the bottom position, the needle post 70 slides along the side cavities 71 that engage the needle
housing protrusions 62. The projection 76 elastically deflects and disengages from the inner
diameter 4. When the needle assembly 2 is in the second position, the needle post 70 of the
selected needle 46 elastically deflects back to Uis original state in the bottom position and
engages the inner diameter 64 again,

IBO8Y]  The needle posts 70 of the remaining plurality of needles 44 do not move and
instead stay in the top position. This is because the plurality of fixst sterility barriers 72 of
each of the remaining plurality of needies 44 extends further into the hollow opening 34 of
the rotating raichet 30, The remaining plurality of needles 44 does not pierce each of the

respective second plurality of sterility barrier 74, Thus, the remaining plurality of needles 74
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continues to be sealed and sterilized by both the first and second plurality of sterility barriers
72,74,

[O088]  The user is unable to move the needle asserbly 2 beyond the second position
because the needle assernbly housing 22 will not be able to move down any further,
Specifically, this is because the second curvilinear path 24 of the needle assembly housing 22
comtacts the follower 32 of the rotating ratchet 30 and the bottom surface of the rotating
ratchet 30 contacts the first sterility barrier 72 of the selected needle 46, The botiom surface
of the first sterility barrier 72 of the selected needle 46 contacts the needle post 70 of the
selected needle 46 and the bottom surface of the needle post 70 of the selected needle 46
contacts the botlom inner surface of the needle retainer 54, Finally, a bottom outer surface of
the needle retainer 54 contacts the bottom inner surface of the needle housing 60 thus
creating a defined and fixed movement path. The spring 52 is in the most compressed state
when the needle assembly 2 is in the second position.

{Q0BY]  Figure 8§ further illustraies that, as the rotating ratchet 30 moves downward, the
fluid commanication needle 14 simultaneously moves downward because the fluid
communication needle 14 is fixed to the needle assembly septum 40. Although the fluid
communication needie 14 moves downward, the spike septum 12 remains pierced so that
fhuid communication between the needle assernbly septum 40 and the hollow spike 9 is
maintained. Accordingly, the second position of the needle assembly 2 allows medicament to
be delivered from the medication delivery pen 4 to the distal end 50 of the selected needle 46,
[0060] When the user releases the needle assembly housing 22, the needle assembly 2
beging to move from the second position back to the first position. The spring 52 is released
which causes the rotating ratchet 30 and the second curvilinear path 24 of the needle
assembly housing 22 to move upward and foward the medication delivery pen 4.

[O0631] Figures 9 and 10 illustrate how the rotating ratchet 30 moves axially and rotates as
the needle assembly 2 returns to the first position, Specifically, the follower 32 of the
rotating ratchet 30 engages the angled surface of the first curvilinear path 20 of the main
housing 16 to move upward and rotate. After the follower 32 travels beyond the first
curvilinear path 20, the follower 32 transitions and engages the second curvilinear path 24 of
the needle assembly housing 22 and continues 1o rotate until it contacts another portion of the
first corvilinear path 20 (Figure 10). As described above, the upward axial force from the

~ 1T
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spring 52 ensures that the rotating ratchet 30 continues to contact and be guided by the first
and second curvilinear paths 20, 24. The first and second curvilinear paths 20, 24 are offset
to provide the continuous rotation and axial movement of the rotating ratchet 30.

10062} The rotating ratchet 30 subsequently continues to move upward until the mounting
surface 26 of the needle assembly housing 22 comacts the bottom surface of the spike
housing 8. The rotating ratchet 30 has now rotated a specific angle but is not yet aligned to
an adjacent needle of the plurality of needles 44. The rotating ratchet 30 will only be aligned
to the adjacent needle when the needle assembly 2 moves again to the first position.

[0063]  Figure 11 iHlustrates the needle assembly 2 in the process of refurning to the first
position from the second position.  Ag the needle assembly housing 22 returns to the first
position of the needle assembly 2, the inner wall 28 of the needie asserably housing 22
contacts ihe flange 56 of the needle retriever 34, This contact causes the needle assembly
housing 22 to pull the needle retriever 54 upward. The spring force 52 is greater than the
frictional forces of the needle assembly 2 in the second position to cause the needle assembly
2 to return back to the first position.

[C064] When the needle retriever 54 moves upward, the needle post 70 of the selected
needie 46 moves upward from the bottom position and toward the top position. The needle
post 70 moves to the top position because the bottom swrface of the needle post 70 contacts
the bottom inner surface of the needle retriever 54, The side cavities 71 of the nesdie post 70
travel upward along the respective needle housing protrusion 62. The projection 78 of the
needle post 70 will disengage from the inner diameter 64 of the nesdie housing 60 via elastic
deformation and travel upward. Subsequently, the projection 78 of the needle post 70
engages 8 top portion of the inner diameter 64 of the needle housing 60 in the first position of
the needle assembly 2. Since the selected needle 46 is fixed to the needle post 70, the
selected needle 46 will alse move upward. The distal end 50 of the selected needle 46 will
reenter the second sterility barrier 74 and protect the user from inadvertent operation.
[O068]  Figure 12 illustrates the needle assembly 2 back in the first position. The
proximal end 48 of the selected needle 46 is still exposed but it is contained within the needle
assembly housing 22. The first sterility barrier 72 of the selected needle 46 stilf contacts the
top surface of the needle post 70 but this does not affect the normal operation of the needle
assembly 2.
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[G066]  The fluid communication needle 14 also moves when the needle assembly 2
returns from the second position to the first position. Since the fluid communication needle
14 is fixed o the needie assembly septum 40 disposed in the rotating raichet 36, the fluid
commurication needle 14 also moves upward and continues to maintsin fuid communication
between the hollow spike 9 and the needle assembly septum 40.

{D08T]  The process of moving between the first and second positions repeais so that each
of the phurality of needles 44 of the needle assembly 2 is used. In other words, the selecied
needle changes based on the alignment of the needle assembly septum 40 in the rotating
ratchet 38, The selected needle alternates to an adjacent needle of the phurality of needles 44
based on the rotation of the rotating ratchet 30, Accordingly, when each selected needle
engages the needle assembly septum 40, the remainder of the plurality of needles 44 enters
into the hollow opening 34 of the rotating ratchet 30,

[3068] The first and second curvilinear paths 20, 24 are configured such that no needle is
selected after the last needle of the plurality of needies 44 is used. In other words, when the
rotating ratchet 30 rotates after use of the last needle of the plurality of needles 44, the first
and second curvilinear paths 20, 24 are configured not o rotate the rotating ratchet 30 any
further. Specifically, the rotating raichet 30 stops on the last needle because no curvilinear
path 20 exists for the last needle. Thus, the last needie is reusable, while the remaining
plurality of needles 44 {s configured for a single use and not reusable. Alternatively, the
retating ratchet 30 locks the Iast needle in place by rotating the rotating ratchet 30 half its
normal distance so that the last needle and the first needle are both not engaged.

[0068] During operation, the plurality of needles 44 does not substantially move radially.
Rather, the needle assembly housing 22 moves axially to engage and move the selected
needle 46 of the plurality of the needles 44 each time the needle assembly 2 enters into the
second position. Such a design advantageously simplifies the assembly, improves robusiness
and increases reliability. No substantial radial or rotational movement in this regard is
undersiood as (£ 3% with respect to a conter axis of the needie assermnbly 2. Preferably, one
skilled in the art understands that substantial in this context means that no radial of rotational
movement 1s required to perform the intended function. Slight radial or rotational movement
is desired to ensure the proper spacing of parts for smooth operation and proper movement of
the needles axially without jamming.
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{0070} Each of the plurality of needles 44 is advantageously isolated from the reservoir
septum 6 of the medication delivery pen 4 throughout the operation of the needle assembiy 2.
That is, none of the plurality of needles 44 pierces the reservoir septum 6 of the medication
delivery pen 4 at any point during the operation of the nesdle assembly 2. Suchan
arrangement advantageously provides simplicity in design, improves sterility and provides a
separation between a patient end and a pon-patient end.

[0071]  According to one embodiment, Figure 21 illustrates the cover 80 enclosing the
needle assembly 2. The cover 80 is sealed with a teardrop label 82 to seal the neeidle
assembly 2 and maintain its sterility for transportation and security purposes prior to
operating with the medication delivery pen 4. When the needle assembly 2 is ready for use,
ihe user peels off the teardrop label 82 and removes the needle assembly 2 from the cover 80.
{OOT2]  The foregoing detailed description of the certain exemplary embodimenis has
been provided for the purpose of explaining the principles of the invention and its practical
application, thereby enabling others skilled in the art t© understand the invention for various
embodiments and with various modifications as are suited to the particular use contemplated.
This description is not necessarily intended to be exhaustive or to Hmit the invention to the
precise embodiments disclosed. Any of the embodiments and/or elements disclosed herein
may be combined with one another to form various additional embodiments not specifically
disclosed, as long as they don’t contradict each other. Accordingly, additional enmbodiments
are possible and ave intended o be encompassed within this specification and the scope of the
imvention. The specification describes specific examples to accomplish a more general goal
that may be accomplished in another way.

[073]  As used in this application, the terms “front,” “rear,” “upper,” “lower,”

1Y

“upwardly,” “downwardly,” and other orientational descriptors are intended to facilitate the
description of the exemplary embodiments of the present invention, and are not intended to
Bmit the structure of the exemplary embodiments of the present invention to any particular
position or otientation. Terms of degree, such as “substantially” or “approximately” are
understood by those of ordinary skill to refer to reasonable ranges outside of the given value,
for example, general tolerances associated with marnufacturing, assembly, and use of the

described embodiments.
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CLAIMS

1. An attachable needle assembly for use on a medication delivery pen, the needle
assembly comprising:
a spike housing that is configured to engage the medication delivery pen and pierce a
reservoir septurn of the medication delivery pen;
a needie assembly housing secured to the spike housing, the needle assembly housing
enclosing:
a needle assembly septurn having a septum cavity, the septum cavity being in
continuous fluid communication with the spike housing; and
a plurality of needles configured to pierce the needle assembly septum,
wherein
when the needle assemably housing is in a first position, the phurality of needies are
disengaged from the needle assembly septurm, and when the needle assembly housing isina
second position, one of the plurality of needles enters into fluid communication with the

septum cavity and is exposed for medicament delivery.

2. The attachable needle assernbly of claim 1, further comprising
a spring applying a compression foree 1o the needle assembly septum, wherein
when the needle assembly housing is released from the second position, the spring

returns the needle assemnbly housing to the first position.

3. The attachable needle assembly of claim 2, further comprising

a needle retriever inchuding a flange, the needle retriever enclosing the plurality of
needles, wherein

the spring causes the flange to contact the needle assembly housing in the first

position to maintain constant compression of the spring.

4. The attachable needle assembly of claim 1, further comprising
a rotating ratchet that houses the needle assembly septum of the needle assembly, the

rotating ratchet includes a follower being an angled surfuce; and
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a main housing disposed in the needle assembly housing, the main housing includes a
first curvilinear path, wherein

the follower travels along the first curvilinear path to rotate the rotating ratchet as the
needle assembly housing is moved between the first position and the second position so that a
different needle of the plurality of needies pierces the septum cavity each time the needie

assembly housing is i the second position,

5. The attachable needle assembly of clahm 4, wherein the needle assembly housing

moves axially relative to the main housing.

&. The attachable needle assembly of claim 4, wherein the needle assembly housing
includes a second curvilinear path that cooperates with the first curvilinear path and guides

the follower of the rotating ratchet to rotate.

7. The attachable needle assembly of claim I, wherein when the needle assembly
housing is in the second position, a remainder of the plurality of needles enters into a hollow

opening in a rotating raichet,

8. The attachable needle assenubly of claim 1, wherein when the one needle of the
plurality of needles returns from the second position to the first position, the one needle of the

plurality of needles is unable to be reused.

8, The attachable needle assembly of claim 1, further comprising
a plurality of needle posts that each secures one of the plurality of needles; and
a needle housing that stores each of the plurality of needle posts, wherein
the plurality of needle posts is engaged to the needle housing in the first and second

positions of the needie assembly housing,

10 The attachable needle gssembly of claim 1, wherein

each needle of the plurality of needles is seoured in a respective needle post, and
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when the needle assembly housing moves from the first position to the second
position, the needle post of the one needle moves from a top position to a bottom pesition ina

needie housing 10 expose the needle for medicament delivery.

i1 The attachable needle asserably of claim 10, wherein when the needie assembly
housing moves from the first position to the second position, remaining needles of the

plurality of needies extend further info a hollow opening of a rotating ratchet.

12, The attachable needle assembly of claim 1, wherein

a proximal end of the plurality of needies is each enclosed by a first sterility boot
when the needle assembly housing is in the first position, wherein

when the needle assernbly housing is in the second position, the first sterility boot of
the one needle of the plurality of needles is plerced to establish fluid communication between

the one needle and the septum cavity of the needle assembly septum.

13, The sttachable needle assembly of clairm 1, wherein

a distal end of the phurality of needles is each enclosed by a second sterility boot when
the needle assembly housing is in the first position, wherein

when the needle assembly housing is in the second position, the second sterility boot
of the one needle of the plurality of needles is pierced 1o expose the one needle for

medicament delivery.

i4, The attachable needle assembly of claim 13, wherein

the second sterility boot lies at a boftom Interior surface of a needle housing.

15, The attachable needle assembly of claim 1, wherein the plurality of needles do not

pierce the reservoir septum of the medication delivery pen.

16, The attachable needle assembly of claim 1, wherein the plurality of needles does not

substantially rotate or substantially move radislly.
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17.  The attachable needle assembly of claim 1, wherein the plurality of needles includes
eight nesdles.
18.  The attachable needie assembly of claim 1, wherein the needle assembly housing

moves from the first position o the second position by traveling away from the medication

delivery pen.

1%, The attachable needle assembly of claim 1, further inchuding
a cover enclosing the needle assembly; and
a label sealing the needle assembly in the cover and maintaining sterility prior to

operating with the medication delivery pen.

20, A method of operating an attachable needle assembly on a medication delivery pen,
the method comprising:

securing the medication delivery pen to a spike housing;

piercing a reservoir septumm of the medication delivery pen by the spike housing, the
spike housing secured by a needle assembly housing; and

establishing fluid communication betwsen a septum cavity of 2 nesdle assemnbly
septum and the spike housing, wherein

when the needle assembly housing is in a first position, the plurality of needles are
disengaged from the needle assembly septom and when the needle assembly housing isina
second position, one of the plurality of needles enters into fluid communication with the

septumn cavity and is exposed for medicament delivery.
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