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chamber (180, 182) that is in fluid communication with the communication needle
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needles (118) is not exposed, and when the housing (110) is in a second position, the
selected needle (124) is in fluid communication with the septum chamber (180, 182)
and exposed for medicament delivery.
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PEN NEEDLE MAGAZINE

OO0 This apphication claims the benefit under 35 U.S.C. § 1%y of UK
Provisional Patent Application Serial 62/328,688, filed on April 28, 2016, which is hereby

incorporated by reference in its entirety.

FIELD

0002} Yarious exemplary embodiments of the invention relate to medication pens.
BACKGROUND

0003] Medication pens are typically used o inject medication info a patient. A

nerson who must periodically self-inject doses of medication will typivally carry a medivation
pen and several single-use pen needles. A medication pen is designed for safety and sterility.

However, inefficiencies and inconvenisnces arise.

SUMMARY OF THE INVENTION

100047 Ttis an aspect of the present invention to provide a needle assemnbly that is
attachable to a medication pen to provide 2 magazine of needles for use. Such a peedle
assembly provides advaniages in separating a patient end and a non-patient end and allows
for engagement and disengagement. Moreover, improvements in sterility and simplicity are
achieved by the needle assembly such that none of the needles in the magazine are piercing
the septum of the medication pen at any point during operation, each needle is used for
injection one at a time, and cach needle only moves axially.

008! Having a magazine of needles available for medication delivery reduces needle
reuse, Meedle reuse is undesired for at least the following reasons. The needle dulls afler g
single use and so subseguent 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.

[0008]  The needle assembly of the present invention advanisgeously reduces reuse for gt

teast the following reasoms. Although patients may desire to financially benefil from using a
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needle multiple thmes, the needle assembly is configured to prevent each of the plurality of
needies from being used more than once. Convenience is another reason pationis reuss
needles. Patients may also be concerned with not having another needle available for use or
not having aceess io supplies. However, the noedle assemnbly conveniently provides multiple
needles so that an unused needle is more readily available.

IG007]  The foregoing and/or other aspects of the present invention can be achieved by
providing an atiachable needle assembly for use on 2 medication delivery pen, the needle
assembly comprising a housing enclosing a hub fixed to a communication needle, the hub
heing configured to engage the medication delivery pen and the communication needle being
configored to pierce a reservoir septum of the medication delivery pen, & cormmuniecation
septum of the needle assembly defining a septum chamber, the septum chamber of the needle
assernbly being in contingons fluid communication with the communication needle, a
plurality of needles disposed in the communication septum of the needle assembly, a follower
ring that rotates and identifies which needle of the plurality of needles is to be selected, and a
snap ring that applies a force to expose the selected needle and moves the selected needle to
be in fluid communication with the septum chamber of the communication septum of the
needle asserably, wherein when the housing is in a first position, the plurality of needies is
not exposed, and when the housing is in a second position, the selected needle of the plurality
of needles is in fhuid communication with the septum chamber of the communication septum

of the needle assembly and exposed for medicament delivery.

IO008]  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 piercing a reserveir septum of the medication delivery pen witha
communication needle, the communication needle enclosed in a hub of a housing, connecting
the medication delivery pen to the hub, establishing fluid communication between the
communication needle and a septum chamber of a communication septum of the needle
assembly, disposing a plurality of needles in the communication septurn of the needle
assernbly, rotating a portion of the needle assembly o identify which needle of the plurality
of needles is to be selected, and applyving a force to the selected needle to expose the selected

needle and 1o move the selected needle 1© be in fluld communication with the septum
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chamber of the communication septum of the needle assembly, wherein when the bousing is
in a first position, the plurality of needles is not exposed, and when the housing isina second
position, the selected needle of the plurslity of needles is in fluid communication with the
septum chamber of the commundcation septum of the needle assembly and is exposed for

medicament delivery,

IO009]  Additional and/or other aspects and advantages of the present nvention will be set
forth in the description that follows, or will be apparent from the description, or may be

leamed by practics of the invention.

RBRIEF DESCRIPTION OF THE DRAWINGS

IO0L0]  The above aspects and features of the present invention will be more apparent
from the description for the exemplary embodiments of the present invention taken with
referenice to the accompanying drawings, in which:

I00311]  Figure | llustraies a perspective view of an exemplary needle assernbly attached
{0 a medication delivery pen;

[0012F  Figure 2 illustrates a perspective view of the needle assembly attached to the
medication delivery pen with a cover removed;

[013]  Figurs 3 Hlusirates a front elevation view of the needle assembly in a first position
with a ransparent bousing for ease of illustration;

00141 Figure 4 llustrates a front elovation view of the needie assembly in the first
position with various components being transparent for ease of Hustration;

IO018]  Figure § illustrates a cross sectional view of the needle assembly in the first
pOsIHoR;

IB016]  Figure 6 illusirates a front clevation view of a subassembly of the needle assembly
in the first position;

0171 Figore 7 illostraies a cross sectional view of the needle assembly including a
tactile ring in the first position;

IG018]  Figore 8 illustrates a front elevation view of a subassembly of the needle assembly

in the first position;
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I0019]  Figuee 9 illustrates a front slevation view of the needle assembly moving from the
first position to a second position with various components being transparent for gase of
ilustration;

IG020]  Figore 10 illusirates a front elevation view of the needle assembly in the second
position with various components being transparent for ease of illustration;

I0021]  Figure 10A illustrates a cross sectional view of the needle assernbly in the second
position;

{00221 Figure 11 illustrates a front elevation view of the needle assembly moving from
the second position o the first position with various components being transparent for case ot
itlustration:

[0023]  Figure 12 iHlustrales a perspective view of & hub;

IB034]  Figore 13 iustrates a perspective view of a septam housing;

I0025]  Figore 14 llustrates a perspective view of an inmer septuny

[B026]  Figure 15 llustraies a perspective view of an outer septum;

00271 Vigore 16 Hlusiates a perspective view of a guiding post;

I0028] Figure 17 iHhustrates a perspective view of a needle post;

(0E®]  Figure 18 illustrates a perspective view of a follower ring;

I0030]  Figure 19 illusirates a perspective view of a snap ring;

[B031]  Figure 20 illustrates a perspeetive view of a tactile ning;

I0032]  Figure 21 iHustrates a perspective view of a sealing septumy;

IO0B3]  Figure 22 illustrates a perspective view of a bottom guide;

[O034]  Figure 23 illustrates a cross sectional perspective view of the botiom guade;
[G03B]  Figure 24 illustrates a perspective view of the needle assembly in the cover and
sealed by a teardrop label;

[G0A6]  Figurs 79 illustrates an alternate embodiment of a needle assembly having a
contrast band in the first position and a counter indicating that 7 needles remain 1o be used;
[B037]  Figure 26 illustrates the needie assembly of Figure 25 witha housing being
iransparent;

ID03B]  Figure 27 iliustrates the needle assembly of Figure 25 with the housing removed;

[038]  Figure 28 iltustrates a snap ring in the needle assembly of Figure 25
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0401 Figues 29 illustrates the needle assembly of Figure 25 with the counier indicating
6 needles remain to be used,

0041 Figure 30 illostrates the needle assembly of Figure 25 with the counter indicating
5§ peedies remain o be used;

00421 Figure 31 lusizates the needle assernbly of Figure 25 with the counter indicating
1 needle remains to be used; and

I0043]  Figwe 32 illustrates the needle assembly of Figure 25 having the contrast band

visible in the second position.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

I0044]  Figure | illustrates a typical medication delivery pen 104 used for injecting
medicament, such as liguid drugs, into a living body. A needle assembly 102 is mounted on
the medication delivery pen 104 to enhance medication delivery. The needle assembly 102 is
enclosed in a cover 156 prior to use. Figure 2 lustrates the noedle assembly 102 with the
cover 156 removed, exposing 2 housing 110, Benefits and advantages of the needle assernbly
102 are described below.

[3045]  According to one embodiment, Figures 3-8 illustrate the needie assembly 102
mounted on the medication delivery pen 104 in a first position. The needle assezﬁbiy 142
inciudes 2 hub 106. Figure 12 illnstrates the hub 106 having internal threads 107 that engage
external threads {not shown) of the medication delivery pen 104, The threaded assembly
atlows a user to aitach and detach the needie assembly 102 from the medication delivery pen
104, Although threads are disclosed, a variety of engagement mechanisms are contemplated,
such as a press-fit, laser welding or the use of adhesives.

I0046]  Figure 12 also lusirates the hub 106 including a phurality of hub mounting holes
169, The plurality of hub mounting holes 109 engages a sepinm housing 114 of the needie
assembly 102, The plurality of bub mounting boles 109 includes three although more or legs
is confernplated.

I0047]  The hub 106 encloses a hollow commnunication needie 108 that is configured to
pierce a vial, cartridge or reservolr septum (not shown) of the medication delivery pen 104,

The communication needie 108 is fixed to the hub 106 at a hub mount 103 via a press-fit,
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taser welding or the use of adhesives, for example. The bub mount 105 also engages the hub
106 to 3 communication septum 172, 176,

048]  When the needlo assembly 102 is mounted on the medication delivery pen 184, 2
sharpened proximal end of the communication needle 108 pierces the reservoir septum (not
shown} to establish fluid commmunication between the needle assembly 102 and the
medication delivery pen 104, Specifically, the communication needle 108 piercing the
reservoir septum provides fluid communication between the needle assembly 102 and an
insulin cartridge, for example, of the medication delivery pen 104,

[G04%]  According to one embodiment, the septum housing 114 includes a plurality of
openings 113, an alignment noteh 115, a plurality of sephun housing flanges 1i6anda
pherality of external ridges 117, The plurality of openings 113 includes, preferably, three
openings, The plurality of openings 113 are confi gured to engage a tactile ring 190 as
desceribed in detail below, The alignment notch 115, as illustrated in Figuee 13, sids in
assembly for aligning the septurs housing 114 to the communication septum 172, 176, The
plurality of septum housing flanges 116 engages the plurality of hub mounting holes 109 t0
secure these two parts together. The plurality of external ridges 117 provides a means ©
rotate a plurality of hollow needles 118 for use in the needle assembly 102,

ID0B0]  Figures 3, S and 7, avcording 1o one embodiment, illustrate the bousing 110 that
encloses the needle assembly 102, The housing 110 includes an inner wall notch 12, As
Hustrated in Figores 7 and 20, the inner wall notch 112 engages an outer diameter 192 of a
tactile ring 190, The tactile ring 190 further includes a flange 194 that enguges the opening
113 in the septurs housing 114 when the needle assembly 102 is in the first position. Thus,
the tactile ring 190 axially moves with the housing 110 and indicates to the nser when the
needle assembly 102 is in the first and second positions.

[O081]  According to one embodiment, as illustrated in Figures 7 and 14, the user moves
the housing 110 to 2 second position of the needle assembly 102 where the flange 194 of the
tactile ring 190 disengages the opening 113 of the septurs housing 114, travels downward on
the septum housing 114 and engages an indentation where the phurality of external ridges 117
of the septum housing 114 is disposed. Accordingly, a selected necdie 124 is withdrawn and

exposed from the housing 110 and the selected needle 124 1xin fluid communication with the
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medication delivery pen 104, Thus, the bousing 110 moves axially with respect 1o the
septum housing 114

IB0B2]  The needle assombly 102 acts as a magazine for holding the plurality of hollow
needles 118, Preferably, seven needles are disposed in the needle assembly 102, although
more or fewer is conternplated. When the needle assembly 102 is mounied to the medication
delivery pen 104, cach of the plurality of needles 118 is disposed in a copununication sephum
172, 176 and a sealing septum 150 of the needle asserbly 102, Specifically, a sharpened
proximal end 120 of each of the plurality of needles 118 s disposed in the communication
septum 172, 176 and a sharpened distal end 122 of each of the plurality of needles 118 is
disposed in the sealing septum 150,

{353]  According to one embodiment, the sealing septum 154, as ilnsirated in Figure 21,
incindes a plurality of seal septurn legs 151 and a sealing septum noteh 152 that are both used
for mounting o a bottom guide 144, The sealing septum 150 of the needle assembly 102 aids
to regulate the dispensing of medicament by sealing the plurality of needles 118 at various
times during operation. The sealing septum 150 maintains a sterile envirenment for the
plurality of needles 118 before, during and after use. Afters needle is used and the needle
assernbly 102 is in the first position as Hustrated in Figure 5, the sealing septurn 150 encloses
the distal end 122 and protects the distal end 122 from reuse and Injury to the user,

{00541 The communication septum 172, 176 according 1o one embodiment, inchudes an
owter sepium 172 and an inner septum 176, The inner septun 176 i disposed at a distal end
of the hub 106 and engages the hub mount 105, As illustrated in Figures 5.7 and 14, the
inner septumn 176 includes a protrasion key 183 and an outer diameter 184 that are secured 1o
the outer septum 172 and provide alignment.

IG085]  Figure 14 illustrates the inner septum 176 including 2 septum chamber comprising
a continnous circular cavity 182 and a longitudinal cavity 180, The continucus circular
cavity 182 or a curved recess is disposed on a bottom face of the inner septum 176, The
civeular cavity 182 extends through a circumferential edge of the inner septum 176, The
cireular cavity 1872 extends approximately 315 £ 30° around the botiom face of the inner
septumn 176, At one end point of the cirenlar cavity 182, the longitudingl cavity 180 or

lengitudinal recess extends toward a center of the inner septum 176,
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IG056] A sharpened distal end of the cormunication needle 108 pierces the center of the
inmer septum 176 to establish fluid communication, Bpecificaily, the communication needle
108 allows lguid medicament to flow from the medication delivery pen 104 it the needle
assembly 102. The longitudinal cavity 1280 of the inner septum 176 gatablishes Huid
commumcation with the communication needle 108 to fill the septum chamber 180, 182 with
medicament.

{0057} Figure 15 illosirates the outer septum 172 including an inner diameter noteh 173,
an inner digmeter 174 and an outer diameter protrusion 175, In assembly, the inner diameter
174 of the cuter aeptum 172 engages the outer diameter of the mmer septom 176 and provides
direct sealing contact. As illustrated in Figure 5, a passageway is defined between the nner
diameter 174 of the outer septum 172 and the circular cavity 182 extending through the
circumferential sdge of the inner septn 176, This passageway is a sealed area for
medicament flow,

ID0SB]  The inner septum 176 is secured 1o the outer septum 172 via an annuiar snap fit or
an interference fit, for example. The outer septum 172 and the inner septum 176 are
preferably corposed of different materials having different durometers. Such characieristios
enhance sealing between the outer diameter 184 of the inner septumn 176 and the inner
diameter 174 of the outer seplum 172,

100591 The inner diameter notch 173 of the outer septum 172 cnpages the protrusion key
183 of the inner septum 176 during assernbly for alignment. Moreover, as Husirated in
Figure 13, the outer diameter protrusion 173 of the ouler soptum 1 72 engages the alignment
notch 115 of the sepmm housing 114, Accordingly, the septum housing 114 is aligned to the
sephim chamber 180, 182,

I0060]  According to one embodiment, each of the plurality of needles 118 is disposed In
the commmunication septum 172, 174 in the first position of the needle assembly 102.
Specifically, in the first position of the needle assembly 102, the proximal end 120 of cach of
the plurality of needles 118 is disposed in the inner septum 176 which provides needle
sterility. As illustrated in Figure 5, the plurality of needles 118 extends through the circular
eavity 182 of the inner septum 176, thus coptacting the medicament. However, the plurality

of needies 118 is not in fluid communication with the cirenlar cavity 182,
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0611 In the second position of the needle assembly 102, at least one of the plurality of
needles 118 is exposed for medicament delivery. Specifically, a proximal end 126 of the
selected needle 124 is disposed in the circular cavity 182 of the inper septum 176 o be in
fluid communication with the medicament received from the communicstion needie 108,

The second position of the needle assembly 102 is described in more detall below.

[062]  When the first needle of the plurality of needles 118 is used, the circular cavity
182 is filled with medicament, resulting in the communication septum 172, 176 being primed,
Specifically, medicament must traverse and fill the complete fluid path of the circular cavity
187 10 roach the first needle of the plurality of needles 118, Accordingly, the incidence of air
in the circular cavity 182 is advantagecusly reduced. Removing air from the fluid path alse
advaniageously improves dose accuracy.

[0063]  According 1o one embodiment, each of the plurality of needles 118 is secured to a
reapective needle post 140, as illostrated in Figures 4 and 17, Hach of the plurality of needles
118 is preferably disposed within a needle post hole 141 of the needie post 144, Each of the
pluratity of needles 11% is secured to the needle post hole 141 by an adhesive, such as a
medical grade adhesive, but other adhesives and other fastening means such a press fitis
contemplated. The adhesive is compatible with the material of the phwality of needles 118
and the material of the plurality of needle posts 140, The phurality of needle posts 140 cach
inchude an extending portion 142 that aids in operation of the needle assernbly 102 a5
described below.

[0064]  According to one embodiment, the plurality of noedles 118 is aligned o the
septurn housing |14 and the sealing septum 150 by a guiding post 16U, Figure 16 illustrates
that the pulding post 160 including a phurality of guide post openings 162 through which each
of the plurality of needles 118 axially moves. The phurality of guide post openings 162 15
disposed on & circular top face of the guiding post 160, The circular top face aiso includes g
protrusion key 164 that provides alignment to sepfumn howsing 114 upon assembly. The
plurality of needie posts 140 are arranged around a longitudinal body of the guiding post 1680,
Specifically, the phurality of needle posts 140 is arranged such that the extending portions 142
exiend outward from a centerling of the guiding post 160, Also, the extending portions 141

are cach radially aligned with respect to the conferline of the guiding post 160,
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IG068]  The guiding post 160 further includes a guiding post boss 166 that is secured {0 8
bottom guide 144 via an annular snap fit or an interference fit, for example. The guiding post
160 alvo includes a top ledge 167, a bottom ledge 168 and a guiding post notch 169, As
iHustrated in Figore 5, each of these foatures is used for alignment purposes. Specifically, the
top ledge 167 engages the sealing septom noteh 152, The guiding post notch 169 engages the
bottom guide 144, The bottom ledge 168 bottoms on an alignment notch 147 of the bottom
guide 144, Thus, when the guiding post boss 16613 secured 1o the bottom guide 144, the
segling septum 150 is fixed between the guiding post 160 and the bottom guide 144

[OO66]  Figures 22 and 23 illusirate, according 10 one embodiment, the needle assembly
107 further including the bottom guide 144, The bottom guide 144 mcludes an inner
diameter 146 that surronnds and supports the sealing septum 150, The bottom guide 144 also
includes a webbed cavity 148 and the alignment notch 147, The webbed cavity 148 separates
the bottom guide 144 into different sections for each of the plurality of needles 118 10 fravel
through. The webbed cavity 148 also encloses each of the sealing septorm legs 151, The
alignment noteh 147 is disposed between two adjacent sections of the webbed cavity 148,
[0067]  During assembly, the bottom ledge 168 of the guiding post 160 contacts a top
surface of the alignment noteh 147, The top ledge 167 of the guiding post 160 contacts the
sealing septum notch 152, A portion of the sealing septum notch 152 at g location below the
top ledge 167 then contacts a top surface of the webbed cavity 148 of the bottom guide 144,
As describad above, the sealing septurn 130 is thus secured between the guiding post 160 and
the boitom guide 144 because the guiding post boss 166 is fized to the botiom guides 144,
IGNGH]  The bottom guide 144 also includes & plurality of external fins 145 being 2
phurality of external ridges or notehes disposed along an outer surface of the bottom guide
144, Figure 4 illustrates external ridges 143 on the bottom guide 144 and Figure 6 illustrates
a plurality of external notches 145 on the bottom guide 144, The plurality of external fins
145 provides a means to rotate a plurality of needles 118 for use i the needle assembly 102,
I06%9]  The needle assembly 102 further includes a follower ving 130 that rotates during
operation to identify which needle of the plurality of needles 118 is to be selected, According
to one embodiment, as (lustrated in Pigure 18, the follower ring 130 includes two tooth
shaped followers 132 and a side opening 134, The followers 132 are disposed on an inper

dimmeter of the follower ring 130, The followers 132 are circumferentially adjacent (o cach

10
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other although one of the followers 132 is disposed at a top portion of the follower ring 130
and the other follower 137 is disposed at a bottom portion of the follower ring 130, The tooth
edge and the tooth tip of each of the followers 13218 priented in opposite directions and
directed away from a center of the follower ring 138

F070]  During operation of the needle assembly 102, the follower 132 on the top portion
of the follower ring 130 cooperates with the plurality of external ndges 117 on the septum
housing 114, On the other band, the follower 132 on the bottom portion of the followey ring
130 cooperates with the plurality of external fins 145 on the bottom guide 144, The follpwers
132 advantageously do not simultancously engage the plurality of external ridges 117 on the
septurn housing 114 and the plurality of external fing 145 on the bottom guide 144, Rather,
cach of the followers 137 is slternately engaged when moving upward and downward
hetween the first and second positions of the needle assembly 102,

D071} The side openings 134, as fHlustrated in Figures 8 and 18, provides a cavity for
engagement with a snap ring 136. Further operation of the followers 132 and the side
opening 134 are described below,

[OOT2]  The snap ring 136, according to one embodiment illustrated in Figures 8 and 19, is
disposed under the follower ring 130, The snap ring 136 incindes a snap ring flange 138 and
a chamfer. The snap ring flange 138 is disposed in the side opening 134 of the follower ring
130 for engagement and for access to the plurality of needle posts 140, Thus, the follower
ring 130 and the spap ring 136 rotate together. The chamier allows the snap ring flange 138
of the snap ring 136 1o elastically deflect in 4 radial direction and shap over the needle post
140 of the selected needle 124 when the needle assembly 102 travels from the second
position to the first position. In operation, when the peedle assembly 102 moves from the
first position to the sevond pesition, the snap ring fange 138 contacts the extending portion
147 of the needie post 140 and applies a force o expose the selected needie 124, The spap
ring 136 rotates with respect to the housing 110 but moves axiatly with the housing 110
[G073]  The needle assembly 102, according to one embodiment, further includes a cap
154 secured to the housing 110, The cap 154 and the housing 110 support all of the
components of the needie assembly 102, In assembly, the cap 154 engages the housing 110
via a spap-fit joint, for example, and contacts a bottom wall of the housing 110, The cap 154

aten includes a hole 155 at its distal end allowing the bottom guide 144 to travel through.

11
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The hole 155 is sized to prevent the bottom guide 144 from exiting the cap 1534 and to
minimize inanthorized tampering when the needle assembly 102 moves between the fust and
second posttions.

I4¥74]  The following deseribes the operation of the needle assombly 102. According to
one embodiment, Figure 9 illustrate the needle assembly 102 moving from the first position
and toward the second position where a distal end 128 of the selected needle 124 of the
plurality of needies 118 is beginning to be exposed for medicament delivery. As the needie
assembly 1072 leaves the first position, the distal end 128 of the selected needle 124 begins to
pierce the sealing septum 150 and the remaining plurality of needies 118 are all sealed and
sterilized in the sealing septum 159 of the needle assembly 102

[0075]  Asillusirated in Pigores 7 and 8, when the housing 110 moves derwnward, the
follower ring 130 and the snap ring 136 move downward as well. As the follower ring 130
moves downward as Hlustrated in Figure 9, the follower 132 at the bottom portion of the
follower ring 130 engages one of the plurality of external fins 145 of the bottom guide 144,
Specifically, the follower 132 contacts one of the plurality of external fing 143 and the
follower 1372 slides along its tooth shaped edge to rotate the follower ring 130 while
mainiaining contact with the external fin 145,

I0076]  As described above, the snap ring 136 also rotates because the suap ring 13648
rolationally connected to the follower ring 130, Bince the snap ring 136 is rotationally
coupled 1o the follower ring 130, the flange 138 of the snap ring 136 applies pressure the
extending portion 142 of the needle post 140 of the selected needle 124, This cavses the
disial end 128 of the selected neodle 124 to pierce the sealing septum 150 of the needie
assembly 102 and expose the selected needle 124 for medication delivery.

[OO77}  Figure 10 illustrate the needle assembly 102 in the second position where the
selected needle 124 amongst the phurality of needles 118 is exposed for medicament delivery.
Specifically, the follower 132 has completed rotation and is between external fins 143 of the
bottom guide 144, The distal end 128 of the selected needle 124 is ready for medication
delivery. In this position, as deseribed above, the proximal end 126 of the selevted needie
124 enters into Auid communicaiion with the septom chamber 180, 182 and a sharpened

distal end 128 of the selected needle 124 pierces the sealing septum 150 and is exposed.
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I0078]  Figure 104 illosirates the proximal end 126 of the selected needle 124 in finid
communication with the circular cavity 182 of the septum chamber 180, 182, Bach of the
plurality of nesdles 11% is aligned and configured to be in fluid communication with the
septum chamber 180, 182 when sclected by the snap ring 136,

IO0TS]  The proximal end 120 of the remaining needles 118 continues to be disposed in
the inner septummn 176, The distal end 122 of the remaining needles 118 also continues to stay
sealed and sterilized in the sealing septum 1530 of the needle assembly 182,

IO0BOY  During operation, although the selected needle 124 moves axially, the selected
needle 124 does not move radially. In fact, none of the plurality of needles 118 substantially
moves radially or rotates at any point during operation. No substantial radial or rotational
movement in this regard is understood as § & 596 with respect 1o a centertine of the needle
assembly 102. Preferably, one skilled in the art understands that substantial in this context
means that no radial or rotational movement is required 1o perforrn the intended function.
Howsever, slight radial or rotational movercent ruay be desired to ensure the proper spacing of
parts for smooth operation and proper movesment of the plurality of needles 118 axially
without jaruming. This configuration improves simplicity of the design and reduces
movement of parts in the needle assembly 102,

[O081]  The user cannot draw the housing 110 ont from the needle assembly 102 any
further than the second position of the needle assernbly 102 because of the configuration
illustrated in Figure 5. Specifically, a bottom swrface of the follower ring 130 contacts a top
surface of the cap 154 and prevents further axial movement of the needle assembly 102, The
cap 154 and the bottorn guide 144 also contact a patient delivery site during needle insertion
and injection 1o restrict further axial movement,

[0082]  Figure 11 illustrates the needle assembly 102 returning from the second position
hack to the first position when the user pulls the housing 110 back toward the medication
delivery pen 104. At the same time, the cap 154 pushes the snap ring 136 and the follower
ring 130 upwards which moves the extending portion 142 of the selected needle 124 upward.
The distal end 128 of the sclected needle 124 returns into the sealing septuimn 130 of the
needle assembly 102, The sealing septurn 130 encloses the selected needie 124 and protects

the user.
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IOO83T  Meanwhile, the follower 132 at the top portion of the follower ring 139 contacts
ong of the plurality of exiernal ridges 117 of the septom bousing 114 and causes the follower
ring 130 to rotate. Figure 11 illustrates the follower 132 gt the top portion of the foliower
ring 138 contacting one of the plurality of external ridges 117 of the septum housing 114 and
the foltower 132 slides along its tooth shaped edge to rotate the follower ring 130 while
maintaining contact with the external ndge 117.

[384]  Asthe needle assombly 102 returns 1o the first position, the follower ring 130
rotates and prepares the flange 138 of the snap ring 136 to align with an adjacent needie of
the plurality of needles 118 for a subsequent injection. Specifically, the chamivr of the snap
ring 136 allows the flange 138 1o elastically deflect in a radial direction and snap over the
extending portion 142 of the needle post 140 of the adiacent needie of the plurality of needles
IR, In this manner, the next needle in the needle assembly 102 is ready for subseguent use.
G088 Figures 4 and 5 illustrate the noedle assembly 1072 after it has reburned back to the
first position where the distal ends 122 of each of the plurslity of needles 118 are retracted
and disposed in the sealing septum 150 of the needie assembly 102, The Hange 138 ot the
srap ring 136 is now rotated and aligned o downwardly push the extending portion 142 of
the needle post 140 of the subseguent needle amongst the plurality of needles 118 when the
housing 110 again moves from the frst position io the second position.

[ODB&]  The process of moving from the first position to the second position and back to
the first position while rotating the snap ving 136 repests in the manner describe above so that
each needle amongst the plurahity of needles 118 is individually exposed in a consecntive
manner from a first needle, to each adjacent needle and to a last needle. The external ridges
117 of the septum housing 114 and the plurality of external fins 145 on the bottom guide 144
are configured so that each of the phuality of needles 118 are only used once,

FOO8TT  Figure 24, sccording to one embodiment, tlhustrates the cover 156 that encloses
the needle assembly 102, The cover 156 s sealed with a teardrop label 158 to seal the needle
assembly 102 and maintain its sterility for ransportation and security purposes prior {o
operating with the medication delivery pen 104, When the needle assembly 102 18 ready for
use, the user peels off the teardrop label 138 and removes the peedle assembly 102 from the

cover 156,
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IOO88]  In another embodiment, as illusteated in Figures 2532, the needle assembly 102
functions in a similar manner a5 described in the embodiments gbove but also includes a
needle counter and a condrast band or indicator 186 that visually displays to the user that the
full lenpth of the selevted nesdle 124 is exposed. Specifically, as illustrated in Figure 32, the
comirast band 186 is a colored paint, for example, that is applied to an outer surface of the
septum housing 114

ID08%]  The housing 110 of Figores 25-32 includes a window 111 and an exterior surface
of the snap ring 136 inchudes a plurality of needle numbers 137, As illustrated in Figure 28,
the exterior surface of the snap ring 136 includes the plurality of needle numbers 137
hotizonmily arranged and sequentially ordered around the snap ring 136 to indicate how
many of the plurality of needles 118 are unused. The window 111 displays one of the
plurality of needle numbers 137 at a time. The operation of the foatures in this embodiment
is described below,

[O090]  Figure 25 illustrates that the housing 110 covers the contrast band 186 and the
septurn housing 114 when the needle assombly 102 is not in use (the housing 110 isin the
first position). In this position, the window 111 of the housing 110 displays one of the
plurality of needle mumbers 137 {e.g., ©7") on the snap ring 136,

o081} Pigure 26 illustrates the needie assernbly 102 with the housing 110 being
transparent and Figure 27 illusteates the needle assembly 102 with the housing 110 removed.
These figures iHusirate how the snap ring 136 of Figure 28 operates within the needle
assembly 132

IO092T  As the user beging to move the housing 110 toward the second position, the
window 111 in the housing 110 also moves and begins to display the outer surface of the
bottom guide 144, As illusirated in Figure 32, when the housing 110 reaches the second
position, the conirast band 186 is exposed. This indicates to the user that the selected needle
124 in the needle assembly 102 is fully extended and ready for medication delivery. Alsq,
the window 111 in the housing 110 extends beyond the bottom guide 144 to display nothing.
093] When the housing 110 s returned to the first position, the spap ring 136 rotales in
the manner described in the embodiments above 1o prepare the next needle for injection. As
a result, Figure 29 illustrates that a subsequent needle number {e.g., “6”) of the plurality of

needle numbers 137 is displayed through the window 111 of the housing 118, The phuality
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of nesdle numbers 137 are arranged sequentially on the snap ring 136 so that every time one
of the plurality of needles 118 is used, the needle number 137 is sequentially reduced and
displaved through the window 111 of the housing 110, Specifically, Figures 30 and 31
iHustrate the needle number being reduced down to 3 after the next use and uliiroately down
i 1 after six of the seven needles are used.

[00%4]  In ancther embodiment, the septum housing 114 can include contrast bands 186
that are black and red. The black conirast band is exposed immediately when the bousing
110 begins to move to the second position. The red contrast band is not visible in Figure 32
hecause it is underneath the housing 110, The red contrast band is exposed when the needle
reaches its maximum stroke length of 4mm or Smm, for exampte. Thus, the black contrast
band is disposed above the red contrast band.

009581 Alternately, the needle sssembly 102 includes multiple contrast bands 186 that
indicate a different needle longth exposed. Specifically, various colors of conirast bands 186
can be scquentially exposed as the housing 110 moves from the first to the second postiion w
indicate various needie stroke lengths. For example, contrasts bands 146 in colors of red,
prange, vellow, green and blue represent a needle stroke length of Lom, 2mm, 3mm, 4mm
and Swm, respectively. Bach of these contrasts bands is consecutively displayed as the
housing 110 moves from the first position to the second position.

[0O96]  Figwe 32 lustrates one black contrast band 186, However, it is readily apparent
to one skifled in the art in view of the description above on how multiple contrast bands 186
can be applied.

[O0W7]  The foregoing detailed description of the certain exemplary embodiments hag
heen provided for the purpose of explaining the principles of the invention and its practical
application, thereby enabling others skilled in the art to 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 limit 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 embediments not specifically
disclosed, as long as they don’t contradict each other, Accordingly, additional embodiments

are possible and are intended to be encompassed within this specification and the scope of the
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mvention. The specification describes specific examples 1 accomplish s more general goal
that may be accomplished in another way.

2 8¢

IGO98] As used in this application, the terms “front,” “rear,” “upper,” “lower,”
“apwardly,” “downwardly,” and other orientational descriptors are intended 1o facilitate the
description of the exemplary embodiments of the present invention, and are not intended o
it the structure of the exemplary embeodiments of the present invention to any particular
position or otieniation, Terms of degree, such as “substantially” or “approximately™ are
understood by those of ordinary skill to refer to reasonable ranges cwtside of the given value,
for example, general tolerances associated with manufacturing, assembly, and use of the

described embodiments.
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1. An attachable needle assembly for use on a medication delivery pen, the needle
assembly compnsing:
a housing enclosing:

a hab being fixed to a communication needle, the hub being configured to
sugage the medication delivery pen and the communication needle being configured 1o pierce
a reservedr septum of the medication delivery peng

a conununication sepium of the needle assembly defining a sepium chamber,
the septum chamber of the needle assernbly being in continuous flnid conynunication with
the conununication needle;

a pharality of needles disposed in the commumication septum of the needle
assembly;

a follower ring that rotaies and identifies which needle of the pharality of
needles is 1o be selecied; and

a snap ring that applies a force to expose the selected needle and move the
selected needle to be in fluid communication with the septum chamber of the conumunication
septum of the needle assembly, wherein

when the housing is in 2 first position, the plurality of needles is not exposed, and
when the housing I3 in a second position, the selected needle of the plurality of needles is in
fiuid corununication with the septum chamber of the communication septum of the needie

assembiy and exposed for medicarnent delivery.

2. The attachable needie assembly of claim 1, wherein the comumunication septum of the
needle assembly includes an inner septum and an outer septum, the inner septum is sealed

within the outer septurn,

3. The attachable needle assembly of claim 2, wherein the inper septurn includes the
septum chamber, the septum chamber comprising a cireular cavity and a longitudinal cavity
that carries medicament from the communication needle and fhudly communicates with the

selected needle of the plurality of needles in the second posttion.

18



WO 2017/189174 PCT/US2017/025500

4. The attachable needle assembly of claim 2, wherein in the first position, cach of a
proximal end of the plurality of needles is disposed in the toner seplum and each of a distal

end of the plurality of needles is disposed in & sealing septum.

5. The attachable needle assembly of clalm 1, wherein in the second position, a proximal
end of the selected peedle of the plurality of needles is in fluld communication with the

septum chamber.

6. The attachable needle asserubly of claim 2, wherein in the second position, a proximal

end of sach of 2 remaining plurality of needles is disposed in the inner septum.

7. The atischable needle assembly of claim I, wherein
each of the plusality of needles is secured to a respeetive needle post; and
the snap ring inchudes a flange that contacts and moves one of the plarality of needle

posis 1o expose a distal end of the selected needle when the housing s in the second position.

3 The attachable needle assembly of claim 1, wherein the follower ving includes an

opening that mates with a Hange of the spap ring.

9. The attachable needle assembly of claim 1, farther comprising
a guiding post that ortents & plurality of nesdle posts; and
the plurality of needle posts each Include an extending portion, wherein
the guiding post arranges the plurality of needle posts such that the extending portions

eortonid outward from a centerline of the guiding post.
10,  The attachable needle assembly of claim 1, wherein the follower ring rotates with

respect 1o the housing and moves axially with the housing when the housing travels between

the first position and the second position.
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11,  The arachabie needle assembly of claim 1, further comprising a tactile ring that
engages a septum housing and the housing fo ensure that the follower ring axially moves with

respect o the housing.

12.  The attachable needie assembly of clatm 1, wherein

the follower ring includes two tooth shaped followers;

the phurality of needles are disposed in a guiding post, the guiding postis fixed to a
hottom guide having a plurality of external fins; and

the communication septum is disposed in a septum housing having a plurality of
external ridges, wherein

the tooth shaped followers of the follower ring contact the plurality of external fins of
the botiom guide and the plurality of external ridges of the septum housing to rotade the

tollower ring.

3. The atiachable needle assembly of claim 12, wherein the tooth shaped followers
alternate contact with the plurality of external fins of the bottom guide and the plucality of
external ridges of the septum housing 1o rotate and select each needle consecutively from a

first nesdle to a last needie of the plurahity of needles.

14, The attachahle needle assembly of claim 12, wherein when the housing is moving
from the first position to the second position, one of the two shaped foliowers confacts one of

the plurality of external fins of the bottorm guide and canses the follower ring to rotate.
15, The attachable needle assembly of claim 12, wherein when the housing is moving
from the second position to the first position, one of the two shaped followers contacts one of

the plurality of external ridges of the septum housing and causes the follower ring t© rotate.

6. The attachable needle assembly of claim 12, wherein the housing is configured to

move from the first position to the second position for sach of the phaality of needles.
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17. The attachable needle assembly of ¢laim 1, wherein cach of the plurality of needles is

configured for single use,

18, The attachable needle assembly of clalm 1, wherein the follower ring inclades two
tooth shaped followers and the two tooth shaped followers are circumferentially offset from

sach other on an indernal surface of the follower ring.

19, The attachable needle assermbly of claim 1, further comprising

a sealing septum of the needle assembly that sterilizes and seals the plorality of
needles, wherein

when the housing is in the first position, a distal end of each of the plurality of needies

is disposed in the sealing septum of the needle assembly.

20. The artachable needle assembly of claim 1, wherein when the housing s in the second
position, a distal end of each of a remaining plurality of needles is disposed in a sealing

septum of the needle assembly,
21, The attachable needle assembly of claim 1, wherein when the housing is in the second
position, a distal end of the selected needle of the plurality of needles pieroes 4 sealing

septum of the peedle assembly and is exposed.

3. The attachable needle assembly of claim 1, wherein the plurality of nesdles inchudes

at least seven needles.

%3, The attachable needle assembly of claim 1, wherein the plurality of needies do not

pierce the reservoir septum of the medication delivery pen.

24, The attachable needle assembly of claim 1, wherein the plurality of needles only

move axially, do not substantially move radially and do not substantially rotate.
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2%, The attachable needle assembly of claim 1, further including a cap connected to the
housing that applies a foree 1o the selection ring insert when the housing is moving from the

second position to the first position,

26, The attachable needle assembly of claim 1, further including
a cover enclosing the needle assembly; and
a label sealing and maintaining stenility of the needle assembly i the cover prior o

operating with the medication delivery pen.

27.  The attachable needle assembly of claim 1, furthey incloding a plurality of indicators
that identify a phieality of needle exposure lengths when the housing is moving from the first

posttion o the seoond position.

28.  The attachable needle assembly of claim 27, wherein the plurality of indicators is

disposed under the housing and is not visible in the first position.

29, The attachable needle assembly of claim 1, wherein g plurality of needle numbers 15
seguentially disposed on an outer surface of the snap ring (o indicate a number of the plurality

of needies is available for use,

30. The atiachabie needle assembly of claim 29, wherein the housing includes a window

to display one of the plurality of needle numbers,

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

plercing a reservoir septum of the medication delivery pen with g conununication
needle, the communication needle enclosed in 8 hub of g housing;

connecting the medication delivery pen to the hub;

gstablishing fluid communication between the communication needle and a sephum
chamber of a communication septum of the needie assembly;

disposing a plurality of needles in the commmunication septum of the needle gasembly;
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rolating a portion of the needie assembly to identify which needle of the plurality of
needles is to be selected; and

applying a force to the selected needle to expose the selected needle and to move the
selected needle 1o be in fluid communication with the septim chamber of the cormmunication
septum of the needle assembly, wherein

when the housing is in a first position, the plurality of needles is not exposed, and
when the housing is in a second position, the selected needle of the plurality of needles is in
fhad communication with the septam chamber of the communication septum of the needle

asserably and is exposed for medicament debivery.
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AMENDED CLAIMS
received by the International Bureau on 15 August 2017 (15.08.17)

i An attachable needie assembly for use on a medication delivery pen, the needle
assembly comprising:
a housing enclosing:

a hub being fixed to a communication needle, the hub being configured to
engage the medication delivery pen and the communication needle being configured to pierce
a reservoir septum of the medication delivery pen;

a communication septum of the needle assembly defining a septum chamber,
the septum chamber of the needle asserbly being in continuous fluid communication with
the commuication needle;

a plurality of needles disposed in the communication septum of the needle
assembly;

a follower ring that rotates and identifies which needle of the plurality of
needles is to be selected; and

a snap ring that applies a force to expose the selected needle and move the
selected needle to be in fuid communication with the septum chamber of the communication
septum of the needle assembly, wherein

when the housing is in g first position, the plurality of needles is not exposed, and
when the housing is in a second position, the selected needle of the plurality of needles is in
fluid communication with the septurn chamber of the communication septurn of the needle
assernbly and exposed for medicament delivery.
2. The attachable needle assembly of claim 1, wherein the communication septum of the
needle assembly includes an inner septum and an outer septurn, the inner septum is sealed
within the outer septum,
3. The attachable needle assembly of claim 2, wherein the inner septum includes the

septum chamber, the septurn charaber comprising a circular cavity and a longitudinal cavity
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that carries medicament from the communication needle and fluidly communicates with the

selected needle of the plurality of needles in the second position.

4, The attachable needle assembly of claim 2, wherein in the first position, each of a
proximal end of the phurality of needles is disposed in the inner septuom and each of a distal

end of the plurality of needles is disposed in a sealing septum.

5. The attachable needle assembly of claim 1, wherein in the second position, & proximal
end of the selected needle of the plurality of needles is in fluid commaunication with the

septum chamber.

6. The attachable needle assembly of claim 2, wherein in the second position, a proximal

end of each of a remaining plurality of needles is disposed in the inner septam.

7. The attachable needie assembly of claim 1, wherein
each of the plurality of needles is secured to a respective needle post; and
the snap ring includes a flange that contacts and moves one of the plurality of needle

posts to expose a distal end of the selected needle when the housing is in the second position.

8. The attachable needle assembly of claim 1, wherein the follower ring includes an

opeuing that mates with a flange of the snap ring.

3, The attachable needie asserbly of claim 1, further comprising
a guiding post that orients a plurality of needle posts; and
the plurality of needle posts each include an extending portion, wherein
the guiding post arranges the plorality of needle posts such that the extending portions

extend outward from a centerline of the guiding post.
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10, The attachable veedle assembly of claim 1, wherein the follower ring rotates with
respect to the housing and moves axially with the housing when the housing travels between

the first position and the second position.

11, The attachable needle assembly of claim 1, further comprising a tactile ring that
engages a septum housing and the housing to ensure that the follower ring axially moves with

respect to the housing.

12.  The attachable needie assembly of claim I, wherein

the follower ring includes two tooth shaped followers;

the phurality of needles are disposed in a guiding post, the guiding post is fixed to a
bottom guide having a plurality of external fins; and

the comrmunication septum is disposed in a8 septum housing having a plurality of
external ridges, wherein

the tooth shaped followers of the follower ring contact the plurality of external fins of
the bottorn guide and the plurality of external ridges of the septum housing to rotate the

follower ring.

13.  The attachable needle assembly of claim 12, wherein the tooth shaped followers
alternate contact with the plurality of external fins of the bottomn guide and the plurality of
external ridges of the septum housing to rotate and select each needle consecutively from a

first needle to a last needle of the plurality of needles.

14, The attachable needle assembly of claim 12, wherein when the housing is moving
from the first position to the second position, one of the two shaped followers contacts one of

the plurality of external fins of the bottom guide and causes the follower ring to rotate,

is. The atiachable needle assernbly of claim 12, wherein when the housing is moving
from the second position to the first position, one of the two shaped followers contacts one of

the plurality of external ridges of the septum housing and causes the follower ring to rotate.
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16, The atiachable needle assembly of claim 12, wherein the housing is configured to

move from the first position to the second position for each of the plurality of needles.

17.  The atiachable needle assembly of claim I, wherein cach of the plurality of needles is

configured for single use.

I8, The atlachable needle assembly of claim 1, wherein the follower ring includes two
tooth shaped followers and the two tooth shaped followers are circumferentially offset from

each other on an internal surface of the follower ring.

19.  The attachable needle assembly of claim 1, further comprising

a sealing septum of the needle assembly that sterilizes and seals the plurality of
needles, wherein

when the housing is in the first position, a distal end of each of the plurality of needles

is disposed in the sealing septum of the needle assernbly.

20, The attachable needle assembly of claim 1, wherein when the housing is in the second
position, a distal end of each of a remaining plurality of needles is disposed in a sealing

septum of the needle assembly.

21, The attachable needle assembly of claim 1, wherein when the housing is in the second
position, a distal end of the selected needle of the pluwrality of needles pierces a sealing

septum of the needle assembly and is exposed.

22, The attachable needle assembly of claim 1, wherein the plurality of needles includes

at least seven needles.

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

pierce the veservolr septum of the medication delivery pen.
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24.  The attachable needle assembly of claim 1, wherein the phlurality of needles only

move axially, do not sybstantially move radially and do not substantially rotate.

25, The attachable needle assembly of claim 1, further including a cap connected to the
housing that applies a force to the snap ring when the housing is moving from the second

position to the first position.

26, 'The attachable needle asserbly of claim 1, fiwther including
a cover enclosing the needle assembly; and
a label sealing and maintaining sterility of the needle assembly in the cover prior to

operating with the medication delivery pen.

27.  The attachable necdle assembly of claim 1, further including a plurality of indicators
that identify a plurahity of needle exposure lengths when the housing is moving from the fivst

position to the second position,

28. The attachable needle assemnbly of claim 27, wherein the plurality of indicators is

disposed under the housing and is not visible in the first position.

29, The attachable needle assembly of claim I, wherein a plurality of needle numbers is
sequentially disposed on an outer surface of the snap ring to indicate 8 number of the plurality

of needles is available for use.

30.  The attachable needle assembly of claim 29, wherein the housing includes a window

to display one of the phurality of needle numbers.

31, Amethod of operating an attachable needle assembly on a medication delivery pen,
the method comprising:
piercing a reservoir septurn of the medication delivery pen with a communication

needle, the cornmunication needle enclosed in a hub of a housing;
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conmecting the medication delivery pen to the hub;

establishing fluid communication between the communication needle and a septum
chamber of a communication septum of the needle assembly;

disposing a plurality of needles in the communication septum of the needle assembly;

rotating a portion of the needle assembly 1o identify which needle of the plurality of
needies is to be selected; and

applyving a force to the selected needie o expose the selected needle and to move the
selected needle to be in fluid communication with the septum chamber of the communication
septurn of the needle assembly, wherein

when the housing is in a first position, the plurality of needles is not exposed, and
when the housing is in a second position, the selected needle of the plurality of needles is in
flmd communication with the septum chamber of the communication septum of the needle

assembly and is exposed for medicament delivery.

32.  The attachable needle assembly of claim I, wherein the follower ring is in contact

with the snap ring.

33, The attachable needle assembly of claimn 1, wherein the follower ring moves with the

snap ring when the housing moves from the first position to the second position.

34 The attachable needle assembly of claim 1, wherein rotation of the snap ring causes

the follower ring to simultancously rotate,
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