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FIG.4

(57) Abstract: A medication injection pen (11) includes a housing (1) and a dose set knob (2) rotatable with respect to the housing
(1). A brake assembly (68) is disposed in the housing (1) and has a ratchet member (43). A driver (21) includes at least one external
tooth (57) engaging the ratchet member (43). The engagement between the ratchet member (43) and the at least one external tooth
(57) substantially prevents the driver (21) from rotating with respect to the dose set knob (2) during dose setting and dose correcting.
The engagement between the ratchet member (43) and the at least one external tooth (57) allows the driver (21) to rotate with the
dose set knob (2) during an injection.
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MULTIPLE USE DISPOSABLE INJECTION PEN

FIELD OF THE INVENTION

[0001] The invention relates generally to a multiple use pen-type injection device.
More particularly, the present invention relates to a multiple use pen-type injection device

having means to prevent rotation of a driver when setting and correcting a dose.

BACKGROUND OF THE INVENTION

[0002] Various medication injection pen devices are known in the prior art. These
prior art devices sometimes include features for enabling a user to correct a dose that has
been set too large, which may be referred to as “dial back”. Another feature that may be
provided by some of the prior art devices is the ability to control a last dose of a medication
cartridge such that a user cannot set a dose greater than the remaining amount of medication
in the cartridge. This feature is sometimes referred to as last dose control or last dose
management. Both of these features are desired by users of such pen devices; however, the
prior art devices do not satisfactorily meet these needs. Many prior art devices may provide
one of these features, but not both. Further, many of the prior art devices require additional
steps for performing dial back, which are cumbersome and not intuitive to the user. 'Thus,
there is a need in the art to provide improved functionality of dial back and last dose control
mechanisms together in a medication injection pen.

[0003] Prior art pen injection devices commonly use driving components that are
snap fit together to secure the components in place, thereby requiring tight manufacturing
tolerances. Additionally, many prior art pen injection devices utilize one-way ratchet systems

that are difficult for a user to access for customization. Such ratchet systems typically require
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a substantial and complex manufacturing process to accomplish. Accordingly, a need exists
for a pen injection device that eliminates snap fitting components together to provide a simple

assembly that is easily customizable.

SUMMARY OF EMBODIMENTS OF THE INVENTION

[0004] Exemplary embodiments of the present invention address at least the above
problems and/or disadvantages and provide at least the advantages described below.

[0005] In accordance with an exemplary embodiment of the present invention, a
medication injection pen includes a housing and a dose set knob rotatable with respect to the
housing. A brake assembly is disposed in the housing has a ratchet member. A driver
includes at least one external tooth engaging the ratchet member. The engagement between
the ratchet member and the at least one external tooth substantially prevents the driver from
rotating with respect to the dose set knob during dose setting and dose correcting. The
engagement between the ratchet member and the at least one external tooth allows the driver
to rotate with the dose set knob during an injection.

[0006] In accordance with another exemplary embodiment of the present invention, a
medication injection pen includes a housing and a dose set knob rotatable with respect to the
housing. A brake assembly is disposed in the housing and has a ratchet member. A brake
tower includes at least one external tooth engaging the ratchet member. A lead screw is
rotatable by rotation of the brake tower. A piston rod is axially movable by rotation of the
lead screw to expel medication during an injection. The engagement between the ratchet
member and the at least one external tooth substantially prevents the lead screw from rotating
with respect to the dose set knob during dose setting and dose correcting. The engagement
between the ratchet member and the at least one external tooth allows the lead screw to rotate

with the dose set knob during an injection.
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[0007] In accordance with another exemplary embodiment of the present invention, a
medication injection pen includes a housing and a dose set knob rotatable with respect to the
housing. A brake assembly is disposed in the housing and has a ratchet member. A brake
tower includes at least one external tooth engaging the ratchet member. A lead screw is
rotatable by rotation of the brake tower. A piston rod is axially movable by rotation of the
lead screw to expel medication during an injection. The engagement between the ratchet
member and the at least one external tooth substantially prevents the lead screw from rotating
with respect to the dose set knob during dose setting and dose correcting. The engagement
between the ratchet member and the at least one external tooth allows the lead screw to rotate
with the dose set knob during an injection.

[0008] Additional objects, advantages and salient features of exemplary embodiments
of the invention will become apparent to those skilled in the art from the following detailed
description, which, taken in conjunction with annexed drawings, discloses exemplary

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The above and other exemplary features and advantages of certain exemplary
embodiments of the present invention will become more apparent from the following
description of certain exemplary embodiments thereof when taken in conjunction with the
accompanying drawings in which:
[0010] Fig. 1 is a perspective view of an injection pen according to a first exemplary
embodiment of the present invention;

[0011] Fig. 2 is an exploded perspective view of the injection pen of Fig. 1;
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[0012] Fig. 3 is an elevational view in cross-section of the injection pen of Fig. 1
without a dose set knob for clarity;
[0013] Fig. 4 is an enlarged elevational view in cross-section of the injection pen of

Fig. 3 with the dose set knob;

[0014] Fig. 5A is a perspective view of a setback member of the injection pen of Fig.
2

[0015] Fig. 5B is a distal end elevational view of the setback member of Fig. 5A;
[0016] Fig. 5C is an elevational view in cross-section of the setback member of Fig.
SA;

[0017] Fig. 6A is a perspective view of a driver of the injection pen of Fig. 2;

[0018] Fig. 6B is a distal end elevational view of the driver of Fig. 6A;

[0019] Fig. 6C is an elevational view in cross-section of the driver of Fig. 6A;

[0020] Fig. 7A is a perspective view of a dose set knob of Fig. 2;

[0021] Fig. 7B is an elevational view in cross-section of the dose set knob of Fig. 7A;
[0022] Fig. 7C is a proximal end elevational view of the dose set knob of Fig. 7A;
[0023] Fig. 7D is a distal end elevational view of the dose set knob of Fig. 7A;

[0024] Fig. 8A is a perspective view of a pen upper body of the injection pen of Fig.
2

[0025] Fig. 8B is an elevational view in cross-section of the pen upper body of Iig.
8A;

[0026] Fig. 8C is a distal end elevational view of the pen upper body of Fig. 8A;
[0027] Fig. 9A is a perspective view of a lead screw of the injection pen of Fig. 2;
[0028] Fig. 9B is a distal end elevational view of the lead screw of Fig. 9A;

[0029] Fig. 10 is an exploded assembly view of a brake assembly of the injection pen
of Fig. 2;
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[0030] Fig
[0031] Fig
[0032] Fig
11A;

[0033] Fig
10;

[0034] Fig

second exemplary

[0035] Fig
without a dose set
[0036] Fig
[0037] Fig.
[0038] Fig.
[0039] Fig.
[0040] Fig.
[0041] Fig.
[0042] Fig.
17A;

[0043] Fig.
[0044] Fig.
[0045] Fig.
[0046] Fig.

pen of Fig. 12;
[0047] Fig

[0048] Fig
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. 11A is a perspective view of the brake assembly of Fig. 10;
. 11B is a distal end elevational view of the brake assembly of Fig. 11A;

. 11C is a proximal end elevational view of the brake assembly of Fig.

. 12 is an elevational view in cross section of the brake assembly of Fig.

. 13 is an exploded perpsective view of an injection pen according to a
embodiment of the present invention;

. 14 is an elevational view in cross-section of the injection pen of Fig. 13
knob for clarity;

. 15 is an elevational view in cross-section of the injection pen of Fig. 13;
16A is a perspective view of a lead screw of the injection pen of Fig. 12;
16B is an elevational view in cross-section of the lead screw of Fig. 16A;
16C is a distal end elevational view of the lead screw of Fig. 16A;

17A is a perspective view of a brake tower of the injection pen of Fig. 12;
17B is a distal end elevational view of the brake tower of Fig. 17A;

17C is an elevational view in cross-section of the brake tower of Fig.

18A is a perspective view of a piston rod of the injection pen of Fig. 12;
18B is an elevational view in cross section of the piston rod of Fig. 18A;
18C is a proximal end elevational view of the piston rod of Fig. 18A;

19A is a distal end perspective view of a brake member of the injection

. 19B is a proximal end perspective view of the brake member of Fig. 19A;

. 19C is a proximal end elevational view of the brake member of Fig. 19A;
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[0049] Fig. 19D is a distal end elevational view of the brake member of Fig. 19A; and
[0050] Fig. 19E is a side elevational view of the brake member of Fig. 19A.
[0051] Throughout the drawings, like reference numerals will be understood to refer

to like elements, features and structures.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0052] The matters exemplified in this description are provided to assist in a
comprehensive understanding of exemplary embodiments of the invention with reference to
the accompanying drawing figures. Accordingly, those of ordinary skill in the art will
recognize that various changes and modifications of the exemplary embodiments described
herein can be made without departing from the scope and spirit of the claimed invention.
Also, descriptions of well-known functions and constructions may be omitted for clarity and
conciseness.

[0053] Fig. 1 is a perspective view of an injection pen 11 according to an exemplary
embodiment of the present invention. As shown, the injection pen 11 includes a pen upper
body or housing 1, which houses a plurality of dose setting and injection components. The
upper body 1 is connected to a cartridge housing 17, which houses a medication cartridge 18,
as shown in Figs. 1 and 3. The injection pen 11 may also include a lower pen cap (not
shown) to cover the cartridge 18 and cartridge housing 17 when the injection pen 11 is not in
use. As shown, the injection pen 11 includes a dose set knob 2 that includes a knob-like
portion 4 that is rotated by a user to set a desired dose. The dose set knob 2 also includes a
plurality of numerals, as shown in Fig. 2, corresponding to a number of dosage units that is
visible through a window 13 provided on the upper body 1, as shown in Fig. 8A. A user
rotates the dose set knob 2 until the desired dose is visible in the window 13. The upper pen

body 1 may include an arrow or other indicator 14 to precisely indicate the set dose. Once
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the desired dose is set, a user presses the button 3 until the set dosage amount is completely
injected.

[0054] A push button 3 is provided at a proximal end, closest to a user and farthest
from a needle (not shown), of the upper pen body 1, as shown in Fig. 4. The push button 3
preferably comprises an annular bead or rim 5 that engages with a corresponding annular
groove 6 provided on the internal surface of the knob-like portion 4 of the dose set knob 2.
The annular rim/groove connection is preferably a friction fit that maintains the push button 3
in a biased position on the dose set knob 2 under the force of a button spring 10, but allows
the push button 3 to be pushed into the dose set knob 2 for injecting a set dose. As shown in
Fig. 4, the groove 6 in the knob-like portion 4 of the dose set knob 2 extends axially to allow
the push button 3 to be pushed into the dose set knob 2 during an injection. The interior of
the button 3 accommodates a setback bearing insert 8 that rests on an internal surface at a
proximal end of the setback member 9. As shown in Fig. 4, the bearing insert 8 has an
annular rim 12 received by an annular groove 13 (Fig. 5C) adjacent a proximal end 16 of the
setback member 9. The push button 3 is designed to rotate freely on the setback bearing
insert 8.

[0055] The setback member 9 is a cylindrical member, as shown in Fiigs. 2 and 5A —
5C, coaxial with and surrounded by the dose set knob 2. The setback member 9 is provided
co-axially around a driver 21, as shown in Figs. 3 and 4, that is rotatably fixed to the setback
member 9 and axially movable relative to the setback member 9. The driver 21 co-axially
surrounds a lead screw 23, as shown in Figs. 3 and 4. The setback member 9 includes a set of
keys 24 extending inwardly from an inner surface 25 at a distal end 26 that engage slots 27
extending axially on an outer surface 28 of the driver 21 to rotatably lock the driver 21 to the
setback member 9. The driver 21 has threads 29 on a portion of an inner surface 30 thereof at

a distal end of the driver 21, as shown in Fiig. 6C. The driver 21 co-axially surrounds a lead
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screw 23, which includes a plurality of thread segments 31 disposed along substantially an
entire axial length of the lead screw 23, as shown in Figs. 2, 9A and 9B. The plurality of
thread segments 31 are oppositely disposed with flattened portions 32 being disposed
therebetween. A flange 33 is disposed at a distal end of the driver 23 to engage a stopper 34
disposed in the cartridge 18. The driver internal threads 29 are in threaded engagement with
the external lead screw threads 31 provided on the lead screw 23. As described further
below, due to its threaded engagement with the driver 21, the lead screw 23 is moved into the
cartridge 18 during injection to press on a stopper 34 provided inside the cartridge 18 to expel
a dose of medication. A wave clip 35, as shown in Figs. 2 and 3, is provided between a distal
end of a brake member 36 and a proximal end of the cartridge 18 to bias the cartridge 18 in a
distal direction to substantially prevent movement of the cartridge 18 during injection, and
thus ensure that an accurate dose is injected.

[0056] The brake member 36 is disposed in the pen upper body 1, as shown in FIGS.
3 and 4. The brake member 36 is a substantially cylindrical member having a substantially
planar base 37 from which a wall 38 extends axially outwardly. An opening 39 in the base
37 receives the lead screw 23. A spring member 41 is disposed on an inner surface 42 of the
base of the brake member 36. A ratchet disk 43 is disposed on the spring member 41. The
ratchet disk 43 is preferably circular with an opening 44 therein to receive the lead screw 23.
A pair of keys 45 extend outwardly from the ratchet disk 43 to engage the slots 40 in the
brake member 36. The slots 40 substantially prevent rotational movement of the ratchet disk
43, while allowing axial movement of the ratchet disk 43. A plurality of teeth 46 extend
upwardly from an upper surface 47 of the ratchet disk 43. Each tooth 46 has a sloped surface
48 forming an obtuse angle with the upper surface 47 and a stopping surface 49 disposed

substantially perpendicularly to the upper surface 47.
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[0057] To set a dose using the injection pen device of the first exemplary
embodiment, a user rotates the knob-like portion 4 of the dose set knob 2 relative to the pen
upper body 1. The outer surface of the dose set knob 2 includes a thread 50, as best shown in
Figs. 2 and 7A, that is in threaded engagement with a plurality of threads 51 provided on an
internal surface 52 of the upper pen body 1, as shown in Figs. 2 and 8C. Accordingly, as the
dose set knob 2 is rotated relative to the upper pen body 1, the dose set knob 2 screws or
advances a distance out of the upper pen body 1. The dose set knob 2 includes an annular
shoulder or rim 52 on the interior surface thereof near the proximal end, as shown in Figs. 7A
and 7B. The annular shoulder 52 engages with an enlarged portion or head 53 of the setback
member 9, as shown in Figs. 2, 5A and 5C. The annular shoulder 52 of the dose set knob 2
preferably comprises a series of teeth or ridges 54 that engage with a plurality of similarly
shaped teeth or ridges 55 provided on the enlarged head 53 of the setback member 9. During
dose setting, the dose set knob 2 is free to rotate with respect to the setback member 9 in both
a clockwise and counter-clockwise direction. As this occurs, the plurality of teeth or ridges
54 of the dose set knob 2 slip past the teeth 55 provided on the enlarged head portion 53 of
the setback member 9, thus providing a tactile signal or clicking noise indicating the setting
of a dose unit. As further described below, the dose set knob 2 is enabled to rotate relative to
the setback member 9 during setting due to a one-way ratchet that prevents the setback
member 9 from rotating together with the dose set knob 2 in the setting direction.

[0058] Rotation of the dose set knob 2 in the dose setting direction is not transferred
to the setback member 9 due to the one-way ratchet between the driver 21 and the ratchet
disk 43, as shown in Fig. 3. The setback member 9 near its distal end includes a pair of keys
24, as shown in Figs. 2 and 5C. The pair of keys 24 engages a pair of slots 27 in the driver
21, as shown in Figs. 2 and 6A. The keys 24 and slots 27 rotationally lock the setback

member 9 and the driver 21 together while allowing for axial movement of the setback
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member 9. A flange 56 disposed at a distal end of the driver 21 has a plurality of teeth 57
disposed on a lower surface thereof. The driver teeth 57 have sloped surfaces 58 and
stopping surfaces 59, as shown in Fig. 6A. The stopping surfaces 59 of the driver teeth 57
engage the stopping surfaces 49 of the ratchet disk teeth 46, thereby preventing rotation of the
driver 21. The spring member 41 biases the ratchet disk 43 into engagement with the driver
flange to facilitate preventing rotation of the driver 21. Accordingly, preventing the driver 21
from rotating also prevents the setback member 9 from rotating. As the dose set knob 2 is
rotated out of the pen upper body 1 during dose setting, the engagement between the enlarged
head portion 53 of the setback member 9 and the shoulder 52 of the dose set knob 2 causes
the setback member 9 to move axially as the keys 24 slide within the driver slots 27. As
noted above, the dose set knob teeth 54 slip past the setback member teeth 55 during dose
setting to provide a clicking noise to indicate to the user that a dose is being set.

[0059] To correct a set dose that may have been set too high, the user rotates back the
dose set knob 2 in the opposite direction. Rotation of the dose set knob 2 in this direction is
not transferred to the setback member 9 due to the one-way ratchet between the driver 21 (to
which the setback member 9 is rotationally fixed) and the ratchet disk 43, as shown in Fig. 3.
The friction between the teeth 54 and 55 of the dose set knob 2 and the setback member 9 is
not large enough to overcome the friction between the driver flange 56 and the spring-biased
ratchet disk 43. Thus, the dose set knob 2 can be rotated back to correct a set dose without
causing rotation of the setback member 9 in this direction, although the setback member 9
will move axially due to the engagement of the setback member keys 24 in the driver slots
27. Accordingly, the dose set knob teeth 54 slip past the setback member teeth 55, which is
prevented from rotating, to provide a clicking noise during dialing back of the dose, just as

during normal dose setting.

-10 -
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[0060] As the dose set knob 2 screws or advances axially out of the upper body 1
during the setting of a dose, the setback member 9 is also caused to move axially out of the
body a corresponding distance. This axial movement is caused by the engagement between
the annular shoulder 52 on the dose set knob 2 pushing against the enlarged head portion 53
of the setback member 9 during its movement out of the pen upper body 1. Once a desired
dose is set, the user pushes the push button 3 that is coupled to the setback bearing insert 8
that is axially connected to the setback member 9. Under the force applied by the user
pressing the push button 3, the setback member 9 is moved into a locking or meshing
engagement with the dose set knob 2 via a meshing of the respective teeth or ridges 55 and 54
provided on the setback member 9 and the dose set knob 2, respectively. As the user
continues to press the push button 3, the dose set knob 2 is caused to rotate and screw back
down into the pen upper body 1 via the thread engagement between the thread 50 on the dose
set knob 2 and the thread 51 in the pen upper body 1. Rotation of the dose set knob 2 is then
transferred to the setback member 9 due to their locking or meshed engagement. The force of
the user pressing the button 3 is enough to overcome the friction between the disk ratchet 43
and the driver flange 56, and as a result, the setback member 9 is enabled to rotate in this
direction.

[0061] Rotation of the setback member 9, as allowed during injection, is then
transferred to the driver 21, which is rotatably fixed to the setback member 9 via a key groove
connection provided between the driver 21 and the setback member 9. As shown in Figs. 5B
and 5C, the internal surface 25 of the setback member 9 has inwardly extending keys 24 that
engage axially extending slots 27 in the driver 21, as shown in shown in Fig. 3. The setback
member 9 preferably includes two oppositely disposed keys 24 for engaging two oppositely
disposed slots 27 in the driver 21. The setback member 9 moves axially relative to the driver

21 during dose setting and dose correcting, via the key 24 and slot 27 interconnection as

- 11 -
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shown in Fig. 3. The length of the slot 27 in the driver 21 can be configured to correspond to
a maximum allowed dose to be injected in a single injection. The driver 21 is axially fixed
with respect to the pen upper body 1 by a transverse wall 60. An upper surface 61 of the
flange 56 abuts the transverse wall 60 of the pen upper body 1. The spring member 41 biases
the driver flange 56 into contact with the transverse wall 60 through the ratchet disk 43.
[0062] As the setback member 9 rotates with the dose set knob 2 during injection, the
driver 21 is rotated with the setback member 9. The sloped surfaces 58 and 46 of the driver
teeth 57 and the ratchet disk teeth 46 engage such that the driver 21 rotates relative to the
ratchet disk 43. The spring member 41 biases the ratchet disk 43 into contact with the driver
flange 56, thereby generating a tactile signal and/or clicking noise as the driver teeth 57 slip
over the ratchet disk teeth 46. The outwardly extending keys 45 of the ratchet disk 43 are
received in the brake member slots 40, thereby preventing rotation of the ratchet disk 43.
[0063] As described above, the lead screw 23 includes a plurality of thread segments
31 that are in threaded engagement with threads 29 of the partially threaded driver 21, as
shown in Fiig. 3. Preferably, only a few thread segments are provided at a distal end of the
driver 21 as shown in Fig. 6C. The lead screw 4 is held non-rotatable with respect to the
upper pen body 1 by the opening 39 in the brake member 36. The opening 39 has a shape
corresponding to the shape of the lead screw 4, which is flattened sides, such that the lead
screw 4 is prevented from rotating relative to the brake member 36. The brake member 36 is
prevented from rotating relative to the pen upper body 1 due to the engagement between the
slots 40 in the brake member 36 and axially extending ribs 62 extending distally from the
transverse wall 43, as shown in Figs. 3, 8B and 8C. The rotation of the axially fixed driver
21 rotates the lead screw 23 through the threaded engagement therebetween, thereby driving
the lead screw 23 distally into the cartridge 18. The axial movement of the lead screw 23

pushes the stopper 34 distally into the cartridge 18 to expel medicament stored therein.

- 12 -



WO 2013/137893 PCT/US2012/029306

[0064] During assembly, the driver 21 is inserted in the pen upper body 1 from the
distal end. The brake assembly 68 includes the brake member 36, the spring member 41 and
the ratchet disk 43, as shown in FIGS. 10 — 12. The brake assembly 68 is inserted in the pen
upper body 1 from the distal end. The lead screw 23 is inserted through the opening 39 in the
brake member 36 and through an opening 69 in the driver 21. The driver 21 is then rotated to
draw the lead screw 23 proximally. The slots 40 in the brake member 36 rotationally fix the
brake member 36 to the pen upper body 1. The flattened sides 62 of the brake member
opening 39 receive the flattened portions 32 of the lead screw threads 31 to prevent rotation
of the lead screw 23 and limit the lead screw to axial movement.

[0065] Because the lead screw 23 is non-rotatable with respect to the body 1, as the
driver 21 is caused to rotate during injection, as described above due to its rotational coupling
with the setback member 9, the lead screw 23 through its threaded engagement with the
driver 21 is caused to move in the distal direction to press against the stopper 34 disposed in
the medicament cartridge 18, thus expelling a liquid medication therefrom. The lead screw
23 is prevented from moving in the proximal direction because the driver 21 is rotatable in
only a single direction (that which results in distal movement of the lead screw 23) due to the
one-way ratchet between the driver 21 and the ratchet disk 43 of the brake member 36. Thus,
accurate dosing can be ensured because the lead screw 23 maintains its engagement with the
stopper 34 between injections. A mechanical advantage is preferably provided such that the
dose set knob 2 moves further in the axial direction than the lead screw 23 during the
injection, reducing the injection force that must be applied by the user. This is preferably
accomplished by providing different pitches for the threaded connection between the dose set
knob 2 and the pen upper body 1 and the threaded connection between the driver 21 and the

lead screw 23. The ratio between the thread pitches can vary depending on the liquid
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medication and the expected dose volumes. For example, the pitch ratio can be 4.35:1 or
3.25:1, but is not limited thereto.

[0066] A dose stop member 71 (Figs. 2 and 4) can be provided for last dose
management, to prevent the setting of a dose that is larger than the remaining amount of
medication in the cartridge 18. The dose stop member 71 is axially slidable but rotationally
fixed with respect to the setback member 9 by being positioned between a pair of splines 63
provided on an outer surface 64 of the setback member 9, as shown in FIGS. 2, 5A and 5B.
The dose stop member 71 is preferably a half-nut like element that is threaded on its outer
surface with a plurality of threads 72. The dose stop member threads 72 are configured to
engage with corresponding threads 65 provided on an inner surface 66 of the dose set knob 2,
as shown in Figs. 7A — 7C. Initially, the dose stop member 71 is threadedly engaged with
one or two of the proximal-most threads of threads 65 provided on the dose set knob 2.
During dose setting, as the dose set knob 2 rotates relative to the setback member 9 and
therefore also the dose stop member 71, the dose stop member 71 is caused to slide in the
distal direction by a distance corresponding to the set dose due to its engagement with the
threads 65 in the dose set knob 2.

[0067] During injection, because the setback member 9 and the dose set knob 2 are
rotationally coupled as discussed above, the dose stop member 71 maintains its position
relative to the threads 65 of the dose set knob 2. The dose stop member 71 moves in the
distal direction during dose setting until a distal edge 72 (Fig. 4) of the dose stop member 71
abuts an inwardly directed key 67 provided on the inner surface 66 of the dose set knob 2, as
shown in Figs. 7B and 7D. In this position, the dose stop member 72 is prevented from
further movement in the distal direction which also prevents further rotation of the dose set
knob 2 to set an additional dose. In its final position, the dose stop member 71 is threadedly

engaged with approximately two of the distal most threads of the threads 65 provided in the
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dose set knob 2. As shown in Fig. 7B, the total distance traveled by the dose stop member 71
from its initial position to its final position when it abuts key 67 provided on the dose set
knob 2, is greater than the length of either of the thread portions provided on the dose stop
member 71 and the dose set knob 2, respectively.

[0068] Figs. 13 — 19D illustrate a second exemplary embodiment of an injection pen
with similar functionality to the first exemplary embodiment. Like reference numerals have
been included where the depicted components are substantially the same, and descriptions
thereof are not repeated for brevity.

[0069] The setback member 9 is a cylindrical member, as shown in Figs. 13, coaxial
with and surrounded by the dose set knob 2. The setback member 9 is provided co-axially
around a brake tower 121, as shown in Figs. 13 and 14, that is rotatably fixed to the setback
member 9. The setback member 9 is axially movable relative to the brake tower 121. The
brake tower 121 co-axially surrounds a lead screw 123, as shown in Figs. 13 and 14. The
setback member 9 includes a set of keys 24 extending inwardly from an inner surface 25 at a
distal end 26 that engage slots 127 extending axially on an outer surface 128 of the brake
tower 121 to rotatably lock the brake tower 121 to the setback member 9. The brake tower
121 co-axially surrounds a piston rod 161, which is disposed between the brake tower 121
and the lead screw 123. The lead screw 123 is partially threaded, and has a plurality of thread
segments 161 disposed along a portion of its axial length at a distal end 134 of the lead screw
123, as shown in Figs. 16A and 16B. The plurality of thread segments 131 are oppositely
disposed with flattened portions 132 being disposed therebetween. A flange 133 is disposed
at a distal end of the driver 133 to engage the brake tower 121, as shown in Figs. 14 and 16A
— 16C. The piston rod has internal threads 162 that preferably extend along its entire inner
surface, as shown in Figs. 18A — 18C. The internal threads 162 of the piston rod 161 are in

threaded engagement with the external lead screw threads 131 provided on the lead screw
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123. As described further below, due to its threaded engagement with the brake tower 121,
the lead screw 123 is moved into the cartridge 18 (Fig. 2) during an injection to press on a
stopper 34 (Fig. 2) provided inside the cartridge 18 to expel a dose of medication. A wave
clip 35, as shown in Figs. 13 — 15, is provided between a distal end of a brake member 136
and a proximal end of the cartridge 18 to bias the cartridge 18 in a distal direction to
substantially prevent movement of the cartridge 18 during injection, and thus ensuring an
accurate dose is injected.

[0070] The brake member 136 is disposed in the pen upper body 1, as shown in FIGS.
14 and 15. 'The brake member 136 is a substantially cylindrical member having a
substantially planar base 137 from which a wall 138 extends axially outwardly, as shown in
FIGS. 19A — 19E. An opening 139 in the base 37 receives the piston rod 161. A pair of
substantially circumferentially extending flexible arms 141 are connected to the wall 138 of
the brake member 136. Hooks 143 extend radially inwardly from free ends of the flexible
arms 141. Each hook 143 has a sloped surface 148 forming an obtuse angle with the flexible
arm 141 and a stopping surface 149 disposed substantially perpendicularly to the flexible arm
141. Slots 144 are formed in the opening to receive keys 163 extending radially along an
outer surface 164 of the piston rod 161 (Fig. 18A). Slots 140 are formed in the wall 138 of
the brake member 136 to receive the axial ribs 62 (Fig. 8B) of the pen upper body 1 to
substantially prevent rotational movement of brake member 136 relative to the pen upper
body 1. The hooks 143 of the flexible arms 141 engage radially extending teeth of the brake
tower 121 to provide a one-way ratchet system therebetween.

[0071] To set a dose using the injection pen device of the second exemplary
embodiment, the user rotates the knob-like portion 4 of the dose set knob 2 relative to the pen
upper body 1. The outer surface of the dose set knob 2 includes a thread 50, as best shown in

Figs. 7A and 13, that is in threaded engagement with a plurality of threads 51 provided on an
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internal surface 52 of the upper pen body 1, as shown in Figs. 2, 8C and 13. Accordingly, as
the dose set knob 2 is rotated relative to the upper pen body 1, the dose set knob 2 screws or
advances a distance out of the upper pen body 1. The annular shoulder 52 of the dose set
knob 2 engages with the enlarged portion 53 of the setback member 9, as shown in Fig. 15.
The annular shoulder 52 of the dose set knob 2 preferably comprises a series of teeth or
ridges 54 that engage with a plurality of similarly shaped teeth or ridges 55 provided on the
enlarged head 53 of the setback member 9. During dose setting, the dose set knob 2 is free to
rotate with respect to the setback member 9 in both a clockwise and counter-clockwise
direction. As this occurs, the plurality of teeth or ridges 54 of the dose set knob 2 slip past
the teeth 55 provided on the enlarged head portion 53 of the setback member 9, thus
providing a tactile signal or clicking noise indicating the setting of a dosage unit. As further
described below, the dose set knob 2 is enabled to rotate relative to the setback member 9
during setting due to a one-way ratchet that prevents the setback member 9 from rotating
together with the dose set knob 2 in the setting direction.

[0072] Rotation of the dose set knob 2 in the dose setting direction is not transferred
to the setback member 9 due to the one-way ratchet between the brake tower 121 and the
brake member 136, as shown in Figs. 14 and 15. The setback member keys 24 engage the
slots 127 in the brake tower 121. The keys 24 and slots 127 rotationally lock the setback
member 9 and the brake tower 121 together. A flange 156 disposed at a distal end of the
brake tower 121 has a plurality of teeth 157 extending radially outwardly therefrom. 'The
brake tower teeth 157 have a sloped surface 158 and a stopping surface 159, as shown in Iig.
17B. The stopping surfaces 159 of the brake tower teeth 157 engage the stopping surfaces
149 of the brake member hooks 143, thereby preventing rotation of the brake tower 121.
Accordingly, preventing the brake tower 121 from rotating prevents the setback member 9

from rotating. As the dose set knob 2 is rotated out of the pen upper body 1 during dose
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setting, the engagement between the enlarged head portion 53 of the setback member 9 and
the shoulder 52 of the dose set knob 2 causes the setback member 9 to move axially as the
keys 24 slide within the brake tower slots 127. The dose set knob teeth 54 slip past the
setback member teeth 55 during dose setting to provide a clicking noise to indicate to the user
that a dose is being set.

[0073] To correct a set dose that may have been set too high, the user rotates back the
dose set knob 2 in the opposite direction. Rotation of the dose set knob 2 in this direction is
not transferred to the setback member 9 due to the one-way ratchet between the brake tower
121 (to which the setback member 9 is rotationally fixed) and the brake member 136, as
shown in Figs. 14 and 15. The friction between the teeth 54 and 55 of the dose set knob 2
and the setback member 9 is not large enough to overcome the friction between the brake
tower teeth 157 and the brake member hooks 141. Thus, the dose set knob 2 can be rotated
back to correct a set dose without causing rotation of the setback member 9 in this direction,
although the setback member 9 will move axially due to the engagement of the setback
member keys 24 in the brake tower slots 127. Accordingly, the dose set knob teeth 54 slip
past the setback member teeth 55, which is prevented from rotating, to provide a clicking
noise during dialing back of the dose, just as during normal dose setting.

[0074] As the dose set knob 2 screws or advances axially out of the upper body 1
during the setting of a dose, the setback member 9 is also caused to move axially out of the
body by a corresponding distance. This axial movement is caused by the engagement
between the annular shoulder 52 on the dose set knob 2 pushing against the enlarged head
portion 53 of the setback member 9 during its movement out of the pen upper body 1. Once a
desired dose is set, the user pushes the push button 3 that is coupled to the setback bearing
insert & that is axially connected to the setback member 9. A spring member 10 can be

disposed between the push button 3 and the bearing insert 8, as shown in Fig. 2. Under the
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force applied by the user pressing the push button 3, the setback member 9 is moved into a
locking or meshing engagement with the dose set knob 2 via a meshing of the respective teeth
or ridges 55 and 54 provided on the setback member 9 and the dose set knob 2, respectively.
As the user continues to press the push button 3, the dose set knob 2 is caused to rotate and
move back distally into the pen upper body 1 via the thread engagement between the thread
50 on the dose set knob 2 and the thread 51 in the pen upper body 1. Rotation of the dose set
knob 2 is then transferred to the setback member 9 due to their locking or meshed
engagement. The force of the user pressing the button 3 is enough to overcome the friction
between the brake member hooks 143 and the brake tower teeth 157, and as a result, the
setback member 9 is enabled to rotate in this direction.

[0075] Rotation of the setback member 9, as allowed during injection, is then
transferred to the brake tower 121, which is rotatably fixed to the setback member 9 via a key
groove connection provided between the brake tower 121 and the setback member 9. As
shown in Figs. 5B and 5C, the internal surface 25 of the setback member 9 has inwardly
extending keys 24 that engage axially extending slots 127 in the brake tower 121, as shown in
shown in Fig. 15. The setback member 9 preferably includes two oppositely disposed keys
24 for engaging two oppositely disposed slots 127 in the brake tower 121. The setback
member 9 moves axially relative to the brake tower 121 during dose setting and dose
correcting, via the key 24 and slot 127 interconnection as shown in Fig. 15. The length of the
slot 127 in the brake tower 121 can be configured to correspond to a maximum dose to be
injected in a single injection. The brake tower 121 is axially fixed with respect to the pen
upper body 1 by a transverse wall 60. An upper surface 118 of the flange 156 of the brake
tower 121 abuts the transverse wall 60 of the pen upper body 1, as shown in Figs. 14 and 15,

to prevent axial movement of the brake tower 121 in the proximal direction. The cartridge 18
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and the cartridge housing 17 threadably connected to the pen upper body 1 prevent axial
movement of the brake tower 121 in the distal direction.

[0076] As the setback member 9 rotates with the dose set knob 2 during injection, the
brake tower 121 is rotated with the setback member 9. The sloped surfaces 158 and 148 of
the brake tower teeth 157 and the brake member hooks 143 engage and cause the brake tower
121 to rotate relative to the brake member 136. A tactile signal and/or clicking noise
indicating dose delivery is generated as the brake tower teeth 157 slip over the brake member
hooks 143. The slots 140 of the brake member 136 receive the ribs 62 of the pen upper body
1, thereby preventing rotation of the brake member 136.

[0077] As described above, the lead screw 123 includes a plurality of thread segments
131 that are in threaded engagement with threads 162 of the piston rod 161, as shown in Figs.
14 and 15. Preferably, only a few thread segments are provided at a distal end of the lead
screw 123, as shown in Figs. 16A and 16B. The piston rod 161 is held non-rotatable with
respect to the pen upper body 1 by the axially extending keys 163 received in the slots 144 in
the opening 139 of the brake member 136. The keys 163 are received in the slots 144 to
prevent rotation of the piston rod 161 in the brake member 136, which is prevented from
rotating in the pen upper body 1 by the brake member slots 140 receiving the ribs 62 of the
pen upper body 1. The rotation of the axially fixed brake tower 121 rotates the axially fixed
lead screw 123 through the keyed connection therebetween. An axially extending key 171
extends from an upper surface 172 of the flange 133 of the lead screw 123, as shown in Fig.
16A. An opening 174 is formed in an inwardly extending flange 175 at a proximal end of the
brake tower 121, as shown in Figs. 17B and 17C. The brake tower opening 174 is shaped to
correspond to the lead screw key 171, as shown in Figs. 16A and 17C. The upper surface
172 of the lead screw flange 133 prevents proximal movement of the lead screw 123.

Rotation of the brake tower 121 rotates the lead screw 123 through the keyed connection

-20 -



WO 2013/137893 PCT/US2012/029306

between the lead screw key 171 and the brake tower opening 174. The threaded engagement
between the lead screw threads 131 and the internal threads 162 of the piston rod 161 drives
the piston rod 161 distally into the cartridge 18. The axial movement of the piston rod 161
pushes the stopper 34 distally into the cartridge 18 to expel medicament stored therein.

[0078] Because the piston rod 161 is non-rotatable with respect to the pen upper body
1, as the lead screw 123 is caused to rotate during injection, as described above due to its
rotational coupling with the brake tower 121, which is rotationally coupled to the setback
member 9, the piston rod 161 through its threaded engagement with the lead screw 123 is
caused to move in the distal direction to press against the stopper 34 disposed in the
medicament cartridge 18, thus expelling liquid medication therefrom. The piston rod 161 is
prevented from moving in the proximal direction because the lead screw 123 is rotatable in
only a single direction (that which results in distal movement of the piston rod 161) due to the
one-way ratchet between the brake member 136 and the brake tower 121. Thus, accurate
dosing can be ensured because the piston rod 161 maintains its engagement with the stopper
34 between injections.

[0079] While the present invention has been shown and described with reference to
particular illustrative embodiments, it is not to be restricted by such exemplary embodiments
but only by the appended claims and their equivalents. It is to be appreciated that those
skilled in the art can change or modify the exemplary embodiments without departing from

the scope and spirit of the present invention.
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Claims

1. A medication injection pen, comprising:

a housing;

a dose set knob rotatable with respect to said housing;

a brake assembly disposed in said housing and having a ratchet member; and

a driver including at least one external tooth engaging said ratchet member,

wherein said engagement between said ratchet member and said at least one external
tooth substantially prevents said driver from rotating with respect to said dose set
knob during dose setting and dose correcting, and said engagement between said
ratchet member and said at least one external tooth allows said driver to rotate

with said dose set knob during an injection.

2. The medication injection pen according to claim 1, wherein
said at least one external tooth extends axially and said ratchet member extends

axially.

3. The medication injection pen according to claim 1, wherein
said at least one external tooth extends radially and said ratchet member extends

radially.

4. The medication injection pen according to claim 1, wherein

a spring member biases said ratchet member into said engagement with said at least

one external tooth.
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5. The medication injection pen according to claim 4, wherein

said spring member is integrally formed with said ratchet member.

6. The medication injection pen according to claim 1, wherein

said driver is axially fixed during said dose setting and said dose injecting.

7. A medication injection pen, comprising:

a housing;

a dose set knob rotatable with respect to said housing;

a brake assembly disposed in said housing and having a ratchet member;

a driver including at least one external tooth engaging said ratchet member; and

a lead screw axially movable by rotation of said driver to expel medication during an
injection,

wherein said engagement between said ratchet member and said at least one external
tooth substantially prevents said driver from rotating with respect to said dose set
knob during dose setting and dose correcting, and said engagement between said
ratchet member and said at least one external tooth allows said driver to rotate

with said dose set knob during an injection.

8. The medication injection pen according to claim 7, wherein said brake assembly
includes
a brake member;
said ratchet member disposed in said brake member; and

a spring member biasing said ratchet member toward said driver.
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0. The medication injection pen according to claim 8, wherein

said ratchet member comprises a disk having a plurality of axially extending teeth.

10. The medication injection pen according to claim 9, wherein
keys extending outwardly from said disk are received by said brake member to

prevent rotation of said disk.

11. The medication injection pen according to claim 8, wherein
said brake member receives axially extending ribs on an inner surface of said

housing to substantially prevent rotation of said brake member.

12. The medication injection pen according to claim 1, wherein

said spring member is unitarily formed with said brake member as a single piece.

13. The medication injection pen according to claim 8, wherein
an opening in said brake member receives said lead screw, said opening preventing

rotation of said lead screw.

14. The medication injection pen according to claim 7, wherein

said driver is partially threaded to rotate said lead screw.

15. A medication injection pen, comprising:
a housing;
a dose set knob rotatable with respect to said housing;

a brake assembly disposed in said housing and having a ratchet member;
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a brake tower including at least one external tooth engaging said ratchet member;

a lead screw rotatable by rotation of said brake tower; and

a piston rod axially movable by rotation of said lead screw to expel medication
during an injection,

wherein said engagement between said ratchet member and said at least one external
tooth substantially prevents said lead screw from rotating with respect to said
dose set knob during dose setting and dose correcting, and said engagement
between said ratchet member and said at least one external tooth allows said lead

screw to rotate with said dose set knob during an injection.

16. The medication injection pen according to claim 15, wherein said brake assembly
includes
a brake member;
at least one flexible arm connected to said brake member; and

said ratchet member extending radially inwardly from said at least one flexible arm.

17. The medication injection pen according to claim 16, wherein
said brake member, said at least one flexible arm and said ratchet member are

unitarily formed as a single piece.

18. The medication injection pen according to claim 16, wherein

keys extending outwardly from said piston rod are received by said brake member to

prevent rotation of said piston rod.
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19. The medication injection pen according to claim 16, wherein

said brake member receives axially extending ribs on an inner surface of said

housing to substantially prevent rotation of said brake member.

20. The medication injection pen according to claim 15, wherein

said piston rod is internally threaded to engage external threads of said lead screw.

- 26 -



WO 2013/137893 PCT/US2012/029306
1/21

(©

FIG.1




PCT/US2012/029306

WO 2013/137893

2/21

YOL LG GGG L GGG LGN GG
(L7

9 LT

6 ¢

9

G& 9l

ol



PCT/US2012/029306

WO 2013/137893

3/21

0l

¢

L

v 4

i

¢l

l¢ ¢V L¥ 9¢

r i
) WD L. R L. A . AN

AN, WA W . N . N ﬂ

Y

. .

-

) —

AN

*

w/’/‘/‘/‘/‘/‘/’

94

/
1G

6

¢e

:\

,

\

i i
1z _\ 09 6¢ 29 G¢

8l

Ll



PCT/US2012/029306

¥°Old

14 e 9¢ l¥ev 09 €L 6 8
] i W
SRR N — R S W

4/21

SUONNANANNNNANNNNNNNNANNNN

V| WA T IZTZT X7 T

\ NNZ222222222 202222227\

WO 2013/137893

\\\\\ e e e S S ————
) A% )
gl Ll S ¥4 L L ez L ¢l Z




WO 2013/137893

PCT/US2012/029306
521

26

|7

/__g\

53 55
[
13
N\

.m,.t ]

55 64

FIG.5A

’__5

9
%6 64
63 24
& FIG.5B
55
25
24
|
_5
25 9 26

\\\\\\\\J\\\\\\\\\\\\\\\\\\\\\P

24

24

\\\\\\\\\\\\\\\\\\\\\\\\\\6

AN

.:v‘s 3\
53

FIG.5C



WO 2013/137893 PCT/US2012/029306

6/21

21 27

/

N

FIG.6A

21

S7 69

FIG.6B

56

56 30 21 27

[

/ AV
MO NMANNN NSNS SN NSNS OSSN SSINS SIS EANSXN

i \I\\\\\\\\\\\\\\\\\\\\\\\\\\\}

61

FIG.6C



PCT/US2012/029306

WO 2013/137893

7/21

SVARIE

v 777,

V. AVAY 4 y AVAY 4

L9

VAW SVA VA 4

V AVAD VA VA LA 4 Z VAV AVAY SV 4

G9

1%

VAV LV VA A EAD SV &4

VAV AV SV 4

0g

VL Old

)

4

99

[A*)

¢s

¥G




WO 2013/137893 PCT/US2012/029306
8/21

FIG.7C

}4_78

67

66

FIG.7D



PCT/US2012/029306

WO 2013/137893

9/21

28914

88014

14!
27272777777 272777 \
T Y
29
29 a
[/
O 5 e h e B\
\ j \
¢y IS ! ¢l
v8°9Old
¢l
14"

1G




WO 2013/137893 PCT/US2012/029306
10/21

31

32
FIG.9A
31 33
32/@23
FIG.9B

23

33




WO 2013/137893 PCT/US2012/029306

11/21

45
47
46 \
46
49
45
41
s
40
42
62 —39
/‘
36 38
//
_/

40

FIG.10



FIG.11A

m
-
O
o




WO 2013/137893

43

46

39

46

13/21

68

39

46

46

45

NN

36 45
N
2/\ 43

46

AN\

45

PCT/US2012/029306

FIG.11C

FIG.12



PCT/US2012/029306

WO 2013/137893

14/21

9l

)

1ol

vrl 9G1 wN—

L

—r-ac

191

¥4

A

D/

G




PCT/US2012/029306

WO 2013/137893

15/21

8

Y104

1G 09

Iyl 9¢1

29l

m\\
LA NS AN AN Y AT A A AL AT NATIN AN ANNDNININAIN R A IATNATANTN TN !M
\T\T\k\ y

\\\\\\

LS]

191

G¢e




PCT/US2012/029306

WO 2013/137893

16/21

G1°Old

g 91L¢lL ¥ 09 29

\

| A - Y //Vib/////i//////i
_\\\\\\ VAR SRR A 4 T\

N

AASNS SSSSSSSSSSNSSSSNNENNN /VV/V\7////

- ——— NS SN S S SSWXN YN "N\ NANNN

‘A

( ]

¢ G 96GL Z 6 1 LCl yz 12

9¢'1

)

G¢ <9l




mm—lv_

ol eel
091°914 5@
¢cl

a9l —|

g91°0l14
L\NK\\\\\\\\\\\\\\\\\\ 7777 \\\\&

cLL €%

V91°Ol4

Ay

G Y \ \

1€1 cZ1

eel



WO 2013/137893
18/21

156 157 121 127

PCT/US2012/029306

O . \

FIG.17A
17C
!<__
175
159
157
FIG.178B
158
174
121 170
.
127 121 175
yaw 4 )| \/ ( 7
Ay //
{
%\ 174
118

e FIG.17C



PCT/US2012/029306

WO 2013/137893

19/21

a8l |
781914 i 201
m_wpl_ =
= ( “
I~ mm-/
Vel ol A @
— \_ y v N

91 191 ¢9l



WO 2013/137893 PCT/US2012/029306
20/21

141
\—
137
139 144

FIG.19A

138 149 143

FIG.19B



WO 2013/137893
21/21

143 141
138
139
143 144
141
148 141

137 144
140

139

141

136

141

138—

137

PCT/US2012/029306

FIG.19C

FIG.19D

140

FIG.19E



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 12/29306

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61M 5/20 (2012.01)
USPC - 604/134

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

USPC: 604/134

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 604/19, 48, 93.01, 131, 135, 136, 154, 155, 156, 157 (keyword limited; terms below)

PubWEST(PGPB, USPT, EPAB, JPAB); Google

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Search Terms Used: pen, inject$3, ratchet$3, dos$3, rotat$3, lead screw, screw, piston, plunger, rod

C. DOCUMENTS CONSIDERED TO BE RELEVANT

[0064); Fig. 2, 3,6, 7

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2010/0069845 A1 (MARSHALL et al) 18 March 2010 (18.03.2010) fig 4, 10, para [0069], 1-20
[0072], [0075]-{0076), [0078]-{0079)
Y US 2004/0199117 A1 (GIAMBATTISTA et al) 07 October 2004 (07.10.2004) para [0025] 1-20
Y US 2007/0244436 A1 (SAIKI) 18 October 2007 (18.10.2007) para [0084]-[0085] 15-20
Y US 2008/0051713 A1 (KOHLBRENNER et al.) 28 February 2008 (28.02.2008) para [0057]- 1-20

D Further documents are listed in the continuation of Box C.

[

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the inteational
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

o

“L

“O” document referring to an oral disclosure, use, exhibition or other
means
“P”  document published prior to the international filing date but later than

the priority date claimed

“T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying lEe invention

“X document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

03 July 2012 (03.07.2012)

Date of mailing of the international search report

14AUG 2012

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - wo-search-report

