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IMPROVED SYSTEMS, COMPONENTS, AND COMBINATIONS THEREQF FOR
PEN-TYPE INJECTION DEVICES

CROSS-REFERENCE TORELATED APPLICATIONS
3601} This application claim priority under 35 USC §115%(e) from U.S. Provisional

Patent Applications No. 63/001,122 filed on March 27, 2020, the content of which {nchuding

all attachments filed therewith) is hereby incorporated by reference 1u its entirety.

FIELD OF THE DISCLOSURE

(G802} The disclosure relates generally to a multiple use pen-type injection device.
More particularly, the present disclosure relates to driver components, systems and drive
methods that facilitate improved dose setting, correcting, and/or dispensing in a multiple ase
pen-type ijection device. In this regard, present disclosure is applicable to pen-tvpe
injection devices disclosed for example in US Patents Nos. 9,295,782, 9,757,525, 9,421,334,
and 14,357,614, the disclosures of which are incorporated herein by reference in their

entirety.

BACKGROUND OF THE DISCLOSURE

[LELIRY Various conventional pen-type injection device are known in the art of
medication injection devices. These conventional devices sometimes include features for
enabling a user to comrect 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 conventional devices is the
ability to control a last dose of a medication cartridge such that a aser 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, conventional devices may not satistactorily meet these
needs. Many conventional devices may provide one of these features, but not both. Further,
many of the conventional devices require additional steps for performing dial back, which are
cumbersome and not intuitive to the user.

(G004 In addition, conventional pen injection devices commonly include components
or mechanism that provide andible and/or tactile signaling and/or feedback during some or all

phases of pen operation by the user. Accordingly, many convention mjection devices utilize
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mechanisms, to provide audible and/or tactile feedback during dose setting and/or dose
correcting and/or injection.

(G005 Thus, there is a need i the art to provide mmproved functionality of dose
setting, dose correcting, dose injecting, last dose control mechamisms, and andible and/or
tactile feedback mechanisms, implemented together, individually, or in any combination in 3

medication injection pen.

SUMMARY OF EMBODIMENTS OF THE DISCLOSURE

[6006] Exemplary erabodiments of the present disclosure address at least the above

problems and/or disadvantages and provide at least the advantages described below.

{6007} In accordance with an exemplary embodument of the present disclosure, a
medication injection pen inclades a houstng 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 extemal 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 extemnal tooth allows the driver
to rotate with the dose set knob during an injection.

3008] Other exemplary embodiments of the present disclosure, provide various
driver systems and mechanisms, each of which can be implemented in medication injection
pens as disclosed herem.

[GO05] Yet other exemplary embodiments of the present disclosure, provide an
example of a last dose management system and components, which can be implemented in
medication injection pens as disclosed herein including any of the disclosed driver systems
and mechanisms.

13616} Yet further exemplary embodiments of the present disclosure, provide an
example of an audible and/or tactile feedback mechanisms and components, which can be
impleraented in medication injection pens as disclosed herein including any of the disclosed
driver systems and mechanisms, and/or last dose management system and components.
6011} An exemplary implementation of an embodiments of the present disclosure
provides a medication irgection pen, comprising: a cartridge housing which houses a
medication cartridge; a bousing connected to said cartridge housing; a dose set knob rotatable
with respect to said housing; a dose stop member to prevent the setting of a dose that 1s larger
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than the remaming amount of medication in the cartridge; and a driver, wherein daring dose
setting and dose correcting, said driver does not rotate with said dose set knob, and said dose
stop member rotates relative to said dose set knob, and during an injection, said duver moves
nto locking engagement with said dose set knob to allow said driver to rotate with said dose
set knob, and said dose stop member does not rotate relative to said dose set knob.

6012} An exemplary medication injection pen may further comprise a ratchet disk,
said driver rotatably locked to said ratchet disk; and a brake member, wherein said ratchet
disc comprises first teeth including first sloped surfaces and first non-sloped surfaces, and
said brake member comprises second teoth includes second sloped surfaces and sccond non-
sloped surfaces, during dose setting and dose correcting, said first toeth engage said second
teeth to substantially prevent said driver from rotating with said dose set knob, and during an
injection, said driver moves into locking engagement with said dose set knob thereby
overconing friction between said first sloped surfaces and said second sloped surfaces to
allow said driver to rotate with said dose set knob.

6013} In an exemplary implementation of a medication mjection pen, a spring
member biases said ratchet member toward said brake member. In another exemplary
wplementation of a maedication mjoction pen, during said injection, said ratchet disk rotates
with said driver and moves agamst said spring member as said first sloped surfaces nde over
said second slope surfaces of said brake member. In vet another exemplary implementation,
during said injection, aficr rotating to a dose mcrement, said ratchet disk moves into a
positions with respect to said brake member where at least one of said first teeth move into a
base of next of said sccond teeth.

{6014} In an exemplary embodiment, the medication injection pen can further
comprise a brake member; and a ratchet member rotatably locked to said brake member,
wherein said ratchet member comprises first teeth including first sloped surfaces and first
non-sloped surfaces, and said driver comprises second teeth inclodes second sloped surfaces
and second non-sloped surfaces, during dose setting and dose correcting, said first toeth
engage said second tecth to substantially prevent said drver from rotating with said dose set
knob, and dunng an imjection, said driver moves into locking engagement with said dose set
knob thereby overcoming friction between said first sloped surfaces and said second sloped
surfaces to allow said driver to rotate with said dose set knob. In an exemplary
wnplementation, a sprng mermber biases said ratchet merber toward said driver. In yet
another exemplary implementation, during said injection, said driver rotates forcing said
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ratchet member to move axially as said first sloped sarfaces ride over said second slope
surfaces. In still another exemplary implementation, duning said injection, after rotating to a
dose increment, said ratchet member moves into a posttions with respect to said driver where
at least one of said first teeth move into a base of next of said second tecth. In still another
exemplary implementation, said second tecth are spaced to correspond with the rotation of
onc dose of medicament. And, in still another exemplary implementation, said ratchet
roeraber is a ratchet disc, with an opening configured to receive said driver therethrough.
6015} According to an exemplary embodiment of the disclosure, medication
injection pen according can further comprise: a brake member; and a ratchet member
comprsing ratchet arms, said ratchet member s rotatably locked to satd brake member,
wherein said driver compnses mward facing ratchet teeth, and said ratchet arms radate
outward toward said inward facing ratchet teeth of said driver, daring dose setting and dose
correcting, said ratchet arms engage said ratchet teeth to substantially prevent said driver
from rotating with said dose set koob, and during an injection, said driver moves mnto locking
cogagement with said dose set knob thereby forcing said ratchet arms to flex inward as said
ratchet teeth slide past said ratchet arms to allow said driver to rotate with said dose set knob.
[6816] In an cxemplary tmplementation, during said injection, aficr rotating to a dose
merement, said ratchet arms move o a base of next of sard raichet tecth. In another
exemplary mplementation, said ratchet feeth are spaced to correspond with the rotation of
one dose of medicament.

6017} According to an exemplary embodiment of the disclosure, medication
injection pen according can further comprise: a brake member; and a ratchet member
comprising outward facing ratchet tecth, said ratchet member 1s rotatably locked to said brake
member, wherein said driver comprises ratchet arms, and said ratchet arms radiate inward
toward said outward facing ratchet teeth, duning dose setting and dose correcting, said ratchet
arms engage said ratchet teeth to substantially prevent said driver from rotating with said
dose set knob, and during an injection, said driver moves into locking engagement with said
dose set knob thereby forcing said ratchet arms to flex outward as said ratchet arms slide past
said ratchet teeth to allow said driver to rotate with said dose set knob.

6018} In an exemplary implementation, during said injection, after rotating o a dose
increment, said ratchet arms move indo a base of next of said ratchet teeth. In another
exemplary implementation, satd ratchet tecth are spaced to correspond with the rotation of
one dose of medicament,
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(6019} According to an exemplary embodiment of the diselosure, medication
injection pen according can further comprise: a brake member; and a ratchet member
coraprising a plate having parabolic waves facing cutward toward said brake member, said
ratchet member 1s rotatably locked to said brake member, wherein said driver comprises
ratchet teeth including sloped surfaces and non-sloped surfaces, and daring an injection, said
driver moves indo locking engagement with said dose set knob thereby forcing said waves of
said ratchet plate to flex to allow said ratchet teeth to rotate past said ratchet plate to allow
said driver to rotate with said dose set knob. In an excmplary implementation, during said
injection, after rotating to a dose increment, said ratchet tecth move into a wall of next plate
cavity. In anotber exemplary implementation, said ratchet tecth are spaced to correspond
with the rotation of one dose of medicament.

13026} According to an exemplary embodiment of the disclosure, medication
injection pen according can further comprise: a brake member comprising inward facing
ratchet teeth including sloped surfaces and non-sloped surfaces; and wherein said driver
comprises flexable ratchet arms that radiate outward toward said inward facing ratchet tecth
of said brake member, and during an injection, said driver moves into locking engagement
with said dose set knob thereby forcing said flexible ratchet arms to flex ward to shide over
said sloped surfaces of said ratchet teeth to allow said driver to rotate with said dose set koob.
0021} In an exemplary implementation, during said injection, after rotating to a dose
increment, said ratchet arms move into a base of said ratchet tecth. In another exemplary
implementation, said ratchet teeth are spaced to correspond with the rotation of one dose of
medicament.

6022} According to an exemplary embodiment of the disclosure, medication
injection pen according can further comprise: a brake member rotationally locked to said
housing; and a cotl spring positioned around said driver, said cotl spring is rotationally locked
to said brake member and wherein, said coil spring grips said diver prevent preventing said
driver from rotating during dose setting by tightening of said coil spring, and during an
injection said driver moves o locking engagement with said dose set knob whereby
rotation of said driver causes said coil spring to unwind allowing said driver to rotate with
said dose set knob.

{6023} According to an excmaplary embodiment of the disclosure. medication
injection pen according can further comprise: a brake member rotationally locked to said
housing; and at least one leaf spring rotationally locked to said brake merber and positioned
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radially with respect to said driver, wherein said leaf spring grips said diver prevent
preventing said driver from rotating during dose setting by increased tension of said leaf
spring, and during an wyection said driver moves 1nto locking engagement with said dose set
knob whereby rotation of said driver causes said leaf spring to loosen said tension relieving
said grip and allowing said driver to rotate with said dose set knob.

16024] According to an exemplary embodiment of the disclosure, medication
injection pen according can further comprise: a lead screw including flexible ratchet anus;
and a brake member rotationally fixing said lead screw to sard housing, wherein said driver
comprises inward facing ratchet teeth nchuding sloped surfaces and non-sloped surfaces, said
flexible ratchet arms radiate outward toward said inward facing ratchet teeth of said driver,
and duning an injection, said driver moves into locking engagement with said dose set knob
forcing said flexible ratchet arms of said leadscrew to flex inward as they slide over said
sloped surfaces of said ratchet teeth to allow said drver to rotate with said dose set knob.
16025} In an exemplary implementation, during said tyjection, after rotating to a dose
increment, saxd flexible ratchet arms move into a base of said ratchet teeth. In another
exemplary implementation, satd raichet tecth are spaced to correspond with the rotation of
one dose of medicament.

[3026] Additonal objects, advantages and salient features of exemplary embodiments
of the disclosure, in any combination of featares disclosed in exemplary embodiments and
implementations described herein, wiil 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 disclosure,

BRIEF DESCRIPTION OF THE DRAWINGS

{36271 The above and other exemplary features and advantages of cerfain exemplary
embodiments of the present disclosure will become more apparent from the following
description of certain exemplary embodiments thercof when taken in conjunction with the
accompanyving drawings in which:

[6028] Fig. 11s a perspective view of an injection pen according to a first exemplary
embodiment of the present disclosure;

3029 Fig. 2 1s an exploded perspective view of the injection pen of Fig. 1;
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(6036} Fig. 3 is an elevational view 1n cross-section of the injection pen of Fig. |
without a dose set knob for clarity;
(0031} Fig. 4 15 an enlarged clevational view in cross-section of the injection pen of

Fig. 3 with the dose set knob;

13032} Fig. 5A 13 a perspective view of a setback member of the injection pen of Fig.
2

16633 Fig. 5B is a distal end clovational view of the setback member of Fig. 5A;
{6034} Fig. 5C is an elevational view in cross-section of the setback member of Fig.
SA;

[B035] Fig. 6A 1s a perspective view of a driver of the injection pen of Fig. 2;

[3036] Fig. 6B 1s a distal end elevational view of the duver of Fig. 6A;

13637} Fig. 6C is an elevational view in cross-section of the driver of Fig. 6A;

16638] Fig. 7A 1s a perspective view of a dose set knob of Fig. 2;

[6035] Fig. 7B is an clevational view in cross-section of the dose set knob of Fig. 7A;
6048 Fig. 7C 15 a proxamal end elevational view of the dose set knob of Fig. 7A;
[B041] Fig. 7D is a distal end elevational view of the dose set knob of Fig. 7A;

[6042] Fig. 8A ts a perspective view of a pen upper body of the injection pen of Fig. 2;
[3843] Fig. 8B is an elevational view in cross-section of the pen upper body of Fig. 84;
03044} Fig. 8C is a distal end elovational view of the pen apper body of Fig. 8A;
13045] Fig. 9A is a perspective view of a lead screw of the injection pen of Fig. 2;
[6046] Fig. 98 is a distal end clovational view of the lead screw of Fig. 9A;

6047} Fig. 10 15 an exploded assemblv view of a brake assembly of the injection pen
of Fig. 2;

[G048] Fig. 11A is a perspective view of the brake assemably of Fig. 10;

3049 Fig. 11B is a distal end elevational view of the brake assembly of Fig. 114,
13056} Fig. 11 is a proximal end elevational view of the brake assembly of Fig. 11A;
16051] Fig. 12 is an elevational view in cross section of the brake assembly of Fig. 10;
6052] Fig. 13A 1s a partial cross-section view of a drive svstem for an injection pen

according to an embodiment of the present disclosure;

(6033} Fig. 13B 1s an perspective view of certain components of the drive system of
Fig. 13A;

[0054] Fig. 13C 1is a cross-section view of a diagranmatical representation of an
njection pen implementing the drive svstem of Fig. 13A;
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(6055} Fig. 14A i3 a partial cross-section view of a drive system for an injection pen

accordmg to an embodiment of the present disclosure;

[B056] Fig. 14B 1s an perspective view of certain components of the drive system of
Fig. 134,
13057} Fig. 14C is a cross-section view of a diagrammatical representation of an

injection pen implementing the drive system of Fig. 13A;

16038} Fig. 154 1s a partial cross-section view of a drive system for an injection pen
according to an embodiment of the present disclosuare;

{6059} Fig. 15B is an perspective view of certain components of the drive system of
Fig 134

(3060} Fig. 15C 13 a cross-section view of a diagramyatical representation of an
injection pen implementing the drive system of Fig. 13A;

16061] Fig. 16A 1s a partial cross-section view of a drive system for an injoction pen

according to an cmbodiment of the present disclosure;

6062} Fig. 16B 15 an perspective view of certain components of the drive system of
Fig. 13A:
[6863] Fig. 16C 1s a cross~section view of a diagrammatical representation of an

injection pen implementing the drive svstem of Fig. 13A;
06064} Fig. 17A 15 a partial cross-section view of a drive system for an injection pen

according to an embodiment of the present disclosure;

[6065] Fig. 17B 15 an perspective view of certain components of the duve system of
Fig. 13A;
6066} Fig. 17C is a cross-section view of a diagrammatical representation of an

injection pen implementing the drive system of Fig. 13A;

0067} Fig. 18A 15 a partial cross-section view of a drive svstem for an injection pen
according {0 an embodiment of the present disclosure;

13068] Fig. 18B is an perspective view of certain components of the drive system of
Fig. 13A;

6065} Fig. 18C 15 a cross-section view of a diagrammatical representation of an
injection pen implementing the drive system of Fig. 13A;

{60746} Fig. 19A is a partial cross-section view of a drive system for an injection pen

accordimg to an embodmment of the present disclosure;
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(6071} Fig. 19B 1s an perspective view of certain components of the drive system of
Fig. 13A;

(6072 Fig, 19C 1s a cross-section view of a diagranunatical representation of an
injection pen implementing the drive svstem of Fig. 13A;

16073} Fig. 20A 15 a partial cross-section view of a drive system for an injection pen

according to an embodiment of the present disclosure;

6674} Fig. 20B 15 an perspective view of certain conmponents of the drve system of
Fig. 13A:
[G075] Fig. 20C is a cross-section view of a diagrammatical representation of an

injection pen mmplementing the drive system of Fig. 13A;
[3076] Fig. 214 15 a partial cross-section view of a dnive system for an injection pen

according o an embodiment of the present disclosure;

16877} Fig. 21B is an perspective view of cortain components of the drive system of
Fig. 13A;
[6078] Fig. 21C 15 a cross-section view of a diagrammatical representation of an

injection pen implementing the drive system of Fig. 13A;
(3879} Fig. 22A s a partial cross-section view of a drive system for an injection pen

according to an embodiment of the present disclosure;

3086] Fig. 22B is an perspective view of certain components of the drive system of
Fig. 13A;
6081} Fig. 22C 15 a cross-section view of a diagrammatical representation of an

injection pen implementing the drive system of Fig. 134,

(6082}

[GO83] Fig. 23 is an clovational view in cross-section of a clicker body disposed
between a dose set knob and a setback member of an injection pen in accordance with an

exemplary embodiment of the present disclosure;

16084} Fig. 24 is a perspective view of the clicker body of Fig. 23;

16085} Fig. 25 1s partial perspective view of the setback member of the tyjection pen of
Fig. 23;

(6086} Fig. 26 is a partial perspective view of the dose set knob of the injection pen of
Fig. 13;

G087} Fig. 27 15 an clevational view in cross-section of the injection pen of Fig. 73;
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(6088} Throughout the drawings, like reference numerals and like labels will be

understocd to refer to like elements, features and structures.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

13089 The matters exemplified i this description are provided to assist ma
comprehensive understanding of exemplary embodiments of the disclosure with reference to
the ascompanying drawing figures. Accordmgly, those of ordinary skill i 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 disclosure.
Also, descriptions of well-known functions and constructions may be omitted for clarty and
CONCIBENEess.

[3090] Fig. 1 is a perspective view of an injection pen 11 according to exemplary
embodiments of the present disclosure described m more detail in the context of exemplary
impleraentation shown in Figs. 1 through 12, Also, an mjection pen 11 according to
exemplary embodiments of the present disclosure can implement any one of the braking
systems which can comprise combinations of various components described in more detail
with reference to Figs 13A through 22C. Likewise, an mjection pen 11 according to
exemplary embodiments of the present disclosure can implement audible and/or tactile
signaling and/or feedback components/system as disclosed in detail subsequently herein with
reference to Figs. 23-23, for example in combination with any of the disclosed braking
systems.

(6091} As shown in Fig. 1, the mjection pen 11 meludes a pen apper body or housing
1, which houses a plurality of dose setting and injection components. The upper body 1 i
connected {0 a cartridge housing 17, which houses a medication cartridge 18, as shown in
Figs. 1 and 3. The mjection pen 11 may also mclade 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 1 inchides a dose set knob (DSK) 2 that includes a knob-like portion 4 that
ig rotated by a user to st a desired dose. The dose set koob 2 also includes a plurality of

numerals

el

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 wmdow 13, The upper pen body 1 may
include an arrow or other mdicator 14 to precisely indicate the sot dose. Onee the desired
dose 1s set, a user presses the button 3 until the set dosage amount is completely iyected.

- 10 -



WO 2021/195483 PCT/US2021/024337

6092} A push button 3 1s 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 annolar rim/groove connection is preferably a friction it that maintains the push button 3
in a biased position on the dose set kaob 2 under the force of a button spring 10, but allows
the push bution 3 to be pushed into the dose set knob 2 for injecting a set dose. As shown m
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 bution 3 accommodates a sctback bearing nsert 8 that rests on an mtemal surface at a
proximal end of the sctback member 9. As shown in Fig. 4, the bearing msert 8 has an
annular rim 12 received by an annudar 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.

[60%93] The setback member 9 1s a cvlindrical member, as shown in Figs. 2 and 5A -
5C, comxal with and surrounded by the dose set knob 2. The setback member © 18 provided
co-axially around a driver 21, as shown i Figs. 3 and 4, that s rotatably fixed to the setback
member 9 and axially movable relative to the setback member 9. The driver 21 co-axally
surrounds a lead screw 23, as shown in Figs. 3 and 4. The setback member 9 includes a set of
keys 24 extending mwardly from an inner surface 25 at a distal end 26 that engage siots 27
extending axially on an outer surface 28 of the driver 21 1o rotatably lock the driver 21 1o 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 Fig. 6. The driver 21 co-axially surrounds a lead
screw 23, which includes a plurality of thread segments 31 disposed along substantially an
entire axial length of the lead screw 23, as shown m Figs. 2, 9A and 9B. The pluraligy 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 i 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 serew 23 is moved into the
cartridge 1% during mjection to press on a stopper 34 provided inside the cartridge 18 to expel
a dose of medication. A flexible spacer, such as for example a wave clip 35 as shown i Figs.
2 and 3, can be provided between a distal end of a brake member 36 and a proximal end of
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the cartridge 18 to bias the cartridge 18 in a distal direction {o substantially prevent
movement of the cartridge 18 during injection, and thus ensure that an accurate dose is
njected.

[0094] The brake member 36 is disposed in the pen upper body 1, as shown n 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 recerves the lead screw 23, A spring member 41 is disposed on an tner 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 fo cngage the slots 40 n the
brake member 36, The slots 40 substantially prevent rotational movement of the ratchet disk
43, while allowing axital movement of the ratchet disk 43. A plurality of teeth 46 extend
upwardly from an upper surface 47 of the raichet 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.

[6095] To set a dose using the injection pen device of the first exemplary
crobodiment, a user rotates the knob-~like portion 4 of the dose set koob 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 3C. 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 endarged portion or head 33 of the setback
member 9, as shown in Figs. 2, 5A and 3C. The annular shoulder 52 of the dose setknob 2
preferably comprises a senies of teeth or ridges 54 that engage with a plurality of stmilarly
shaped teeth or ridges 55 provided on the enlarged head 53 of the setback member 9. During
dose sctting, the dose set knob 2 1s free to rotate with respect to the setback member 9 in both
a clockwise and counter~clockwise direction. As this oceurs, the phurality of teeth or ridges
54 of the dose set knob 2 ship past the teeth 55 provided on the enlarged head portion 33 of
the setback member 9, thus providing a tactile signal or clicking noise indicating the setting

of a dosc unit. As further described below, the dose set knob 2 15 enabled to rotate relative to
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the setback member ¢ during sctting due t¢ a one-way ratchet that prevents the setback
member 9 from rotating together with the dose set knob 2 in the setting direction.

3096 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 1 Fig. 3. The setback member 9 near s distal end includes a pair of keys
24, as shown 1n 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 kevs 24 and slots 27 rotationally lock the setback
member 9 and the driver 21 together while allowing for axial movement of the setback
member 9. A flange 56 disposed at a distal end of the driver 21 has a plurality of teeth 37
disposed on a lower surface thereof. The driver teeth 87 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 feeth 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 i3
rotated out of the pen upper body 1 during dose setting, the engagement between the enlarged
head portion 53 of the setback meember 9 and the sboulder 52 of the dose set knob 2 causcs
the setback member 9 to move axially as the keys 24 slide within the driver slots 27, Ag
noted above, the dose set knob tecth 34 slip past the setback member tecth 35 during dose
setting to provide a clicking noise to indicate to the user that a dose is being set.

6097} To correct a set dose that may have been set too high, the user rotates back the
dose set knob 2 i the opposite direction. Rotation of the dose set knob 2 1n 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 tecth 534 and 53 of the dose set knob 2 and the setback member 9 18
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 sethback member 9 n this direction, although the setback member 9
will move axially due to the engagement of the setback member keys 24 m the dniver slots
27. Accordingly, the dose set knob teeth 54 slip past the setback member teeth 55, which 1s
prevented from rotating, to provide a clicking noise during dialing back of the dose, just as

during normal dose setting.

'
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[6098] 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 s 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 1s 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 tecth 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 1t the pen upper body 1 via the thread engagement between the thread 50 on the dose
set knob 2 and the thread 51 1n 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 1s 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.

[3099] Rotation of the setback member 9, as allowed during injection, 1s 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. 3B
and 3C, the miomal surface 25 of the setback member 9 has inwardly extending kevs 24 that
engage axially extending slots 27 in the dniver 21, as shown in shown m Fig. 3. The setback
member 9 preferably inchudes 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 inferconnection as
shown in Fig. 3. The length of the siot 27 1 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 bv 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,
{0106} As the setback member 9 rotates with the dose set knob 2 during injection, the
driver 21 1s rotated with the setback member 9. The sloped surfaces 38 and 46 of the drver
teeth 57 and the ratchet disk teeth 46 engage such that the driver 21 rotates relative 1o the
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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 exiending keys 45 of the ratchet disk 43 are
received in the brake member slots 40, thereby preventing rotation of the ratchet disk 43,
68101 ] As described above, the lead screw 23 mcludes a plurality of thread scgments
31 that are in threaded engagement with threads 29 of the partially threaded driver 21, as
shown in Fig. 3. Preferably, only a fow thread segments are provided at a distal end of the
driver 21 as shown in Fig. 6C. The lead serew 4 is held non-rotatable with respect to the
apper pen body { 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 1s
prevented from rotating relative to the pen upper body 1 dae 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 cartnidge 18, The axial movement of the lead screw 23
pushes the stopper 34 distally into the cartridge 18 to expel medicament stored therein.
[68162] According to an exemplary implementation, daring assembly, the driver 21 s
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 asserbly 68 15 serted 1o the pen upper body | from the distal end. The lead
screw 23 1s inserted through the opening 39 in the brake member 36 and through an opening
69 i 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 recerve 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.

60103) Exemplary emboduments of braking systems that can be implemented within
pen-type mjection devices such as those, but without himitation, described above, will now be
described with reference to Figs. 13A through 22C, where analogous components are
referenced by similar, non-limiting descriptive, terms.

[G0104] Referring to Figs. 13A, 138, and 13C, an exemplary embodiment of a braking
svatern includes a Driver 1306 rotatably locked to a Ratchet Dhisk 1312, An example of a
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pen-type mjection device implementing such a braking system inchides, for example as
described above but without limitation and 1n any combination, other components such as: a
button 1332, DSK 1302, sethack 1328, and dose stop 1326 disposed n body 1304; flexible
spacer 1316, lead screw 1318, cartridge 1320 contamming medicament, cartridge holder 1322
{(which contains cartridge 1320 and, for example can be removably attached to the body 1304
interacting with spacer 1316); and flange 1324 disposed at a distal end of the lead screw 1318
1o engage a stopper 1330 disposed 1o the cartridge 1320, The Spring 1310 biases the Ratchet
Disk 1312 toward the distal end of the pen. The Ratchet Disk 1312 has sloped surfaces facing
the driven direction, and non-sloped surfaces facing the “dial” direction and coustitute ratchet
teeth 1314, These teeth 1314 interact with opposing teeth 1315 in the Brake Member 1308,
which are spaced to correspond with the rotation of one dose of medicament. During dose
injection the Ratchet Disk 1312 rotates with the Driver 1306 and also moves rearward against
the Spring 1310 as sloped tecth surfaces of teeth 1314 ride over the teeth 1315 of the Brake
Member 1308, After rotating to one dosc increment the Ratchet Disk 1312 “clicks™ into the
base of the next sloped tooth 1315,

[G0105] Referring to Figs. 14A, 148, and 14C, an exemplary embodiment of a braking
svster includes a Ratchet Disk 14172 rotatably locked to a Brake Member 1408, An example
of a pen-type mjection device implementing such a braking system includes, for example as
described above but without limitation and in any combination, other components such as: a
button 1432, DSK 1402, setback 1428, and dose stop 1426 disposed in body 1404; flexible
spacer 1416, lead screw 1418, carinidge 1420 containing medicament, cartridge holder 1422
{which contaimns cartridge 1420 and, for example can be removably attached to the body 1404
interacting with spacer 1416}, and flange 1424 disposed at a distal end of the lead screw 1418
1o engage a stopper 1430 disposed in the cartridge 1420.The Spring 1410 biases the Ratchet
Dhsk 1412 toward the proximal end of the Driver 1406, The Ratchet Diisk 1412 has sloped
surfaces facing the driven direction, and non-sloped surfaces facing the “dial” direction and
constitute ratchet toeth 1414, The teeth 1414 interact with opposing teeth 1415 on the Driver
1406, which are spaced to correspond with the rotation of one dose of medicament. During
dose injection the Driver 1406 rotates, forcing the Ratchet Disk 1412 to move axially as the
ratchet teeth 141471415 slide past cach other. After rotating to one dose increment the
Ratchet Drisk 1412 “clicks™ into the base of the next sloped tooth 1415

[G0106] Referring to Figs. 15A, 158, and 153C, an exemplary embodiment of a braking
svstern includes a Ratchet Disk 15172 rotatably locked to a Brake Mernber 1508, An example
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of a pen-type mjection device implementing such a braking svstem inclodes, for example as
described above but without mitation and 1n any combination, other components such as: a
button 1532, DSK 1502, setback 1528, and dose stop 1526 disposed n body 1504; flexible
spacer 1516, lead screw 15318, cartridge 1520 contamning medicament, cartridge holder 1522
{(which contains cartridge 15320 and, for example can be removably attached to the body 1304
interacting with spacer 1516); and flange 1524 disposed at a distal end of the lead screw 1518
1o engage a stopper 1530 disposed 1o the cartridge 1520, The Spring 1510 biases the Ratchet
Disk 1312 toward the distal end of the Driver 1506, The Ratchet Disk 1512 has sloped
surfaces facing the driven direction, and non-sloped surtaces facing the “dial” direction and
constitute ratchet teeth 1514, The teeth 1514 mteract with opposing tecth 1515 on the Driver
1506, which are spaced to correspond with the rotation of one dose of medicament. During
dose mjection the Driver 1506 rotates, forcing the Ratchet Disk 1512 to move axially as the
ratchet toeth 151471515 slide past each other. After rotating to one dose increment the
Ratchet Disk 1512 “clicks™ mto the base of the next sloped tooth 1515,

(60167} Referring to Figs. 164, 168, and 16C, an exernplary embodiment of a braking
system includes a Ratchet Disk 1612 rotatably locked to a Brake Member 1608, An example
of a pen-type mjection device implementing such a braking system includes, for example as
described above but without Hmitation and 1n any combination, other components such as: a
button 1632, BSK 1602, setback 1628, and dose stop 1626 disposed in body 1604; fiexible
spacer 1616, lead screw 1618, cantnidge 1620 containing medicament, cartridge holder 1622
{which contains cartridge 1620 and, for example can be removably attached to the body 1604
interacting with spacer 1616); and flange 1624 disposed at a distal end of the lead screw 1618
to engage a stopper 1630 disposed in the carindge 1620, The Ratchet Bisk 1612 has flexible
ratchet arms 1615 that radiate outward toward the imward facing ratchet tecth 1614 of the
Diriver 1606, The Ratchet teeth 1614 of the driver 1606 are spaced to correspond with the
rotation of one dose of medicament. Puring dose injection the Driver 1606 rotates, forcing
the Ratchet arms 1615 to flex inward as the ratchet teeth 1614 slide past them. After rotating
to one dose increment the Ratchet Disk 1612 “chicks” mto the base of the next sloped tooth
1614,

[60108] Referring to Figs. 17A, 17B, and 17C, an exemplary embodiment of a braking
system includes a Ratchet Disk 1712 rotatably locked to a Brake Member 1708, An example
of a pen-type jection device implementing such a braking system includes, for example as
described above but without hmitation and 1n any combination, other components such as: a
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button 1732, BSK 1702, setback 1728, and dose stop 1726 disposed i body 1704; flexible
spacer 1716, lead screw 1718, cartridge 1720 containing medicament, cartridge holder 1722
{(which contains cartridge 1720 and, for example can be removably attached to the body 1704
wmteracting with spacer 1716): and flange 1724 disposed at a distal end of the lead screw 1718
to engage a stopper 1730 disposed in the cartridge 1720, The Driver 1706 has flexible ratchet
arms 1715 that radiate tnward toward the outward facing ratchet teeth 1714 of the Ratchet
Disk 1712, The Ratchet tecth 1714 of the Ratchet Disk 1712 are spaced to correspond with
the rotation of one dose of medicament. Dunng dose injection the Driver 1706 rotates,
forcing its fiexible ratchet arms 1715 to flex outward as they slide over the Ratchet tecth 1714,
After rotating to one dose mcrement the Ratchet arms 1715 “click” into the base of the next
sloped tooth 1714,
36169} Referring to Figs. 184, 18B, and 18C, an excmplary embodiment of a braking
system includes a Ratchet Plate 1834 rotatably locked to a Brake Momber 1808, An example
of a pen-type injection device wnplementing such a braking system includes, for exanple as
described above but without humitation and in any combination, other components such as: a
button 1832, DSK 1802, setback 1828, and dose stop 1826 disposed in body 1804; flexible
spacer 1816, lead scrow 1818, cartridge 1820 contaming medicament, cartridge holder 1822
{which contains carinidge 1820 and, for example can be removably attached to the body 1804
interacting with spacer 1816); and flange 1824 disposed at a distal end of the lead screw 1818
to engage a stopper 1830 disposed in the cartridge 1820, The Ratchet Plate 1834 has
parabolic waves facing outward toward the Brake Member 1808, The Driver 1806 has
sloped surfaces facing the driven direction, and non-sioped surfaces facing the “dial”
direction and constitute raichet teeth 1814, Ratchet teeth 1814 of the Driver are spaced to
correspond with the rotation of one dose of medicament. During dose injection the Driver
1806 rotates, forcing the waves of the Ratchet plate 1834 1o flex to allow the Ratchet teeth
1814 {0 rotate past the cavity walls. After rotating to one dose increment the Ratchet tecth
1814 “click™ into the wall of the next Ratchet plate cavity.
60110} Refeorring to Figs. 19A, 198, and 19C, an exeraplary embodiment of a braking
svstem includes a Driver 1906 having flexible ratchet 1915 arms that radiate outward toward
the inward facing ratchet teeth 1914 of a Brake Member 1008, An example of a pen-type
injection device tmplementing such a braking system includes, for example as described
above but without linutation and i any combination, other components such as: a button
1932, DSK 1902, setback 1928, and dose stop 1926 disposed n body 1904, flexable spacer
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1916, lead screw 1918, cartridge 1920 contamming medicament, cartridge holder 1922 (which
contains cartridge 1920 and, for cxample can be removably attached to the body 1904
interacting with spacer 1916); and flange 1924 disposed at a distal end of the lead screw 1918
to engage a stopper 1930 disposed in the cartridge 1920, The Ratchet teeth 1914 of the Brake
Member 1908 are spaced to correspond with the rotation of one dose of medicament. During
dose mjection the Driver 1906 rotates, forcing its flexible ratchet arms 1915 to flex inward as
they slide over the Ratchet tecth 1914, After rotating to one dose merement the Ratehet aros
1915 “chick” into the base of the next sloped tooth 1914,

LEURRY! Referring to Figs. 204, 208, and 20C, an exemplary embodiment of a braking
svstem includes a cotl Spring 2010 positioned around the head of the Driver 2006, An
example of a pen-type injection device implementing such a braking svstem melades, for
example as described above but without limitation and in any combination, other components
such as: a button 2032, DSK 2002, sctback 2028, and dose stop 2026 disposed in body 2004,
flexible spacer 2016, lead screw 2018, cartridge 2020 containing medicament, cartridge
holder 2022 (which contans cartridge 2020 and, for example can be removably attached to
the body 1304 mteracting with spacer 1316}; and flange 2024 disposed at a distal end of the
lead screw 2018 to engage a stopper 2030 disposed 1o the cartridge 2020, The Spring 2010 s
rotatably locked to the Brake Member 2008 which is rotatably locked to the Body 2004. The
coil Spring 2010 is ortented to grip the driver 2006 and prevent Driver 2006 from rotating
during dialing. If the Driver 2006 starts to rotate backwards the Spring 2010 tightens around
it, preventing it from rotating back. When the driver 2006 starts to rotate in the Injection
direction, the spring 2010 loosens (unwinds) slightly, relieving its grip on the Driver 2006
and allowing it to rotate. Clicking during dose injection can be created by a weak clicker (not
shown} that is not configured to prevent rotation.

601121 Referning to Figs. 214, 21B, and 21, an exemplary embodiment of a braking
system includes one or more Leaf Spring{s} 2136 posttioned around the head of the Driver
2106, An example of a pen-type injection device implementing such a braking system
includes, for example as described above but without lunttation and 1 anv combination,
other components such as: a button 2132, DSK 1302, setback 2128, and dose stop 2126
disposed in body 2104, flexible spacer 2116, lead screw 2118, cartridge 2120 containing
medicament, cartridge holder 2122 (which contains cartridge 2120 and, for example can be
rernovably attached to the body 2104 interacting with spacer 2116); and flange 2124 disposed
at a distal end of the lead screw 2118 to engage a stopper 2130 disposed n the cartridge
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2120 The Spring(s) 2136 are rotatably locked 1o the Brake Member 2108 which is rotatably
locked to the Body 2104, The Spring(s) 2136 are oriented to grip the Diriver 2106 and
prevent it from rotating during dialing. i the Driver 2106 starts to rotate backwards the
Springs 2136 tighten around 1f, preventing it from rotating back. When the driver 2106 starts
to rotate in the Injection direction, the Spring(s) 2136 loosen slightly, relieving their grip on
the Driver 2106 and allowing it to rotate. Clicking during dose injection can be created by a
weak clicker (not shown) that is not configured to prevent rotation.

60113} Referring to Figs. 22A, 228, and 22C, an exemplary embodiment of a braking
system includes a Lead scrow 2218 with flexible Ratchet arms 2215 that can be disposed at a
proximal end thereof, and that radiate outward toward the inward facing Ratchet tecth 2214
of the Driver 2206. An example of a pen-type mjection device implementing such a braking
svstem includes, for example as deseribed above but without limitation and in any
combination, other components such as: a button 2232, DSK 2202, setback 2228, and dose
stop 2226 disposed i body 2204; flexible spacer 2216, lead scrow 2218, cartridge 2220
containing medicament, cartridge holder 2222 (which contams cartridge 2220 and, for

example can be removably attached to the body 2204 interacting with spacer 2216}, and

n the cartridge 2220, The Ratchet teeth 2214 of the Driver 2206 are spaced to correspond
with the rotation of one dose of medicament. The Lead Screw 2218 is rotatably fixed to the
Body 2204 via the Brake Member 2208, During dose injection the Diriver 2206 rotates,
forcing the flexible Ratchet arms 2215 of the Lead screw 2218 to flex nward as they slide
over the Raichet teeth 2214, After rotating to one dose increment the Ratchet arms 2215
“chick” mnte the base of the next sloped tooth 2214,

LEURES: According to an exemplary embodiment, becaunse the lead screw 23 s non-
rotatable with respect to the body 1, as the driver 21 1s caused fo rotate duning wjection, 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 agatnst the stopper 34 disposed in the medicament cartridge {8, thus expelling a iquid
medication therefrom. The lead screw 23 is prevented from moving in the proximal direction
because the driver 21 s rotatable in only a single direction (that which results in distal
movement of the lead screw 23} due to the one-way raichet 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 mjections. A
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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 mjection force
that mwst 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 serew 23, The ratio between
the thread pitches can vary depending on the liquid medication and the expected dose
volumes. For exarople, the pitch ratio can be 4.35:1 or 3.25:1, but is not limited thereto.
{00115} According to an exemplary non-limiting implementation, a dose stop member
71 {Figs. 2 and 4) that can be provided for last dose management, to prevent the setting of a
dose that is larger than the rematning amount of medication in the cartridge 18, The dose
stop member 71 1s axially shdable but rotationally fixed with respect o 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, 3A and 3B. The dose stop member 71 can be a half-
nut like element that is threaded on 1ts outer surface with a plurality of threads 72, The dose
stop yoember 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 sct 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 1n the dose set koob 2.

{601 16} During injection, becaunse 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 knoh 2. The dose stop member 71 moves in the
distal direction duning 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 provented from
further roovement in the distal direction which also prevents further rotation of the dose set
knob 2 to set an additional dose. Tn its final position, the dose stop member 71 is threadedly
engaged with approximately two of the distal most threads of the threads 65 provided n the
dose set knob 2. As shown in Fig. 7B, the total distance traveled by the dose stop member 71

from its initial posttion to its final position when it abuts key 67 provided on the dose set
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knob 2, 1s greater than the length of either of the thread portions provided on the dose stop
meuntber 71 and the dose set knob 2. respectively.

[G8117] Figs. 23-27 illustrate an exemplary implementation ot an audible and/or tactile
signaling and/or feedback mechanism with respect to an exemplary embodiments of injection
pen including the components tlustrated in Figs. 1-12, and any of the driver mechanisms
itlustrated and described below with reference to Figs. 13A through 22C. The exemplary
cmbodunent depicted 1n Figs. 23-27 includes a clicker body 751 that can be disposed with
respect to a proximal end 709 of setback member, such as a setback member 9, and a
proximal end 702 of a dose sct knob, such as dose set knob 2. The remaining components
and functions of the injection pen are substantially similar to the mjection pen 11
unplementing any of the driver mechanisms illustrated and desenbed below with reference to
Figs. 1 through 2C.

60118] Referring to Figs. 23-27, the clicker body 751 can be substantially ring-shaped
having an upper set of teeth 752 and a lower set of teeth 753, as shown i Figs. 23 and 24, In
an exemplary implementation, the upper tecth 752 and the lower teeth 753 can each have a
sloped surface and a stopping sarface. For example, the upper teeth 752 can have a sloped
surface that is opposite that of the lower tecth 753, Preferably, the sloped surfaces of the
upper teeth 752 and the lower tecth 753 form an angle of approximately 15 degrees. As
shown in FIGS. 23 and 27, the clicker body 751 can be disposed between a proximal end 702
of a dose set knob and a proximal end 709 of a setback member, For example, clicker body
751 can be disposed between an annular shoulder 723 of the proximal end 702 of a dose set
knob and an enlarged portion 731 of the proximal end 709 of a setback member. A plorality
of teeth 721 having a sloped surface and a stopping surface can be configured to extend
axially in the proximal direction from the shoulder 725, A plurality of teeth 723 having a
sloped surface and a stopping surface can be configured to extend axaally in the distal
direction from the enlarged portion 731

66119} The clicker body 751 facilitates generating a tactile signal or chicking noise
during dose sctting. For exarple, the upper teeth 752 of the clicker body 751 can be locked
to the teeth 721 (Fig. 26} of the dose set knob via respective teeth locking surfaces such that
the clicker body 751 rotates with the dose set knob as the dose set knob advances out of the
pen upper body. The lower teeth 753 of the clicker body 751 shide over the teeth 723 (Fig.
25 of the setback member 709 via respective tecth sliding surfaces, therchy generating a
tactile signal or clicking noise to indicate to the user that a dose 1s being set.
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(60126} The clicker body 751 also facilitates generating a tactile signal or clicking
noise during dose correcting. For example, the lower teeth 753 of the clicker body 751 can
be locked to the teeth 723 (Fig. 25) of the setback member via respective teeth locking
surfaces such that the clicker body 751 15 rotatably locked to the setback member. Rotation
of the dose set knob as the dose set knob 1s advanced back into pen upper body to correct the
dose causes the teeth 721 (Fig. 26) of the dose set knob to slide over the upper teeth 752 of
the clicker body 751 via respective toeth sliding surfaces, thereby gencrating a tactile signal
or clicking noise to indicate to the user that a dose is being corrected. Accordingly, the
clicker body 751 facilitates generating a tactile signal or clicking noise during both dose
setting and dose correcting.

(00121} An exemplary configuration of a push button 703 is lustrated in Figs. 23 and
27 having the following features. Optionally, a bearing insert 708 can be recetved in an
annular groove 726 configured in proximal end 709, as shown in Fig. 17, Optionally, push
button 703 can have a projection 733 reccived by an opening 734 in the bearing msert 708,
Optionally, a distal skirt 735 of the push button 703 can be slidably received by a recess 736
adjacent portion 737 of the proximal end 702. Optionally, beanng insert 708 and a setback
member are integrally formed. Optionally, a spring, such as spring 10, can be deployed with
respect to push button 703 and proximal end 709 of sctback member, for example to bias
push button 703 with respect to setback member. Such a configuration can farther facilitate
relative slippage and locking of the respective teeth of the chicker, dose set knob, and setback
meraber.

60122} In an exemplary implementation, once a desired dose is set, the user pushes
the push button 703 for injection such that under the force applied by the user pressing the
push button 703, the setback member is moved into a locking or meshing engagement with
the dose set knob via a meshing of the respective teeth 723 of the setback member, the lower
teeth 753 and the upper teethe 752 of the clicker body 751, and tecth 721 of the dose set
knob. In case of an optional implementation of a spring, such as spring 10, the force applied
by the user pressing the push button 703 for mjection is sufficient to overcome the biasing
force of the spring, thereby compressing the spring to facilitate the meshing of the respective
tecth 723 of the setback member, the lower teeth 753 and the upper teethe 752 of the clicker
body 751, and teeth 721 of the dose set knob.

[G8123] Optionally, when the dose set knob and the setback member rotate together
during an injection, the clicker body 751 does not rotate relative to either the dose set konob or
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the setback member, the clicker body 751 does not generate a tactile signal or clicking noise
when injecting a set dose.

001241 Optionally, a reverse locking and slipping of the respective teeth can be
achieved, for example, by fhpping clicker body with respect to the proximal ends of the dose
set knob and sctback member, and reconfiguring slipping and stopping surfaces of the teeth
of the dose set knob and the setback member accordingly. In such an implementation, the
audible and/or tactile signaling and/or feedback during dose setting and dose correcting
would simply be reversed.

[G8125] While the present disclosure has been shown and described with reforence to
particular illustrative embodiuments, it is not to be restricied by such exemplary emboduments.
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 disclosare.
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We claim:

L. A medication injection pen, comprising.

a cartridge housing which houses a medieation cartridge;
a housing connected to said cartridge housing;

a dose set knob rotatable with respect to said housing;

a dose stop member to prevent the setting of a dose that is larger than the remaining
amount of medication i the cartridge; and

adriver,

wherein

dunng dose setting and dose correcting, said driver does not rotate with said dose set

knob, and said dose stop member rotates relative to said dose set knob, and

during an injection, said driver moves nto locking engagement with said dose set
knob to allow said driver to rotate with said dose set kuob, and said dose stop memnber does

not rotate relative to said dose set knob.

2. The medication injection pen according to claim 1, further comprising:
a ratchet disk, said driver rotatably locked to said ratchet disk; and

a brake member,

whergin

said ratchet disc comprises first teeth including first sloped surfaces and first non-
sloped surtaces, and said brake member comprises second teeth includes second sloped

surfaces and second non-sloped surfaces,

during dose setting and dose correcting, said first teeth engage said second teeth 1o
substantially prevent said driver from rotating with said dose set knob, and

during an injection, said driver moves into locking engagement with said dose set
knob thereby overcoming friction between said fust sloped surfaces and said second sloped
surfaces to allow said driver to rotate with said dose set knob.

3. The medication injection pen according to claim 2, wherein
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a spring member biases said raichet member toward said brake member.

4. The medication injection pen according to claims 3, wherein

during said injection, said ratchet disk rotates with said driver and moves against said
spring member as said first sloped surfaces nide over said second slope surfaces of said brake

member.

5. The medication injection pen according to claims 2, 3, or 4, wherein

during said mjection, afier rotating fo a dose merement, said ratchet disk moves into a
positions with respect to said brake member where at least one of said first tecth move into a

base of next of said second tecth.

6. The medication injection pen according to claim |, further comprising:
a brake member; and

a ratchet member rotatably locked to said brake member;

wherein

said ratchet member comprises first teeth mcluding first sloped surfaces and first non-
sloped surfaces, and said driver comprises second teeth includes second sloped surfaces and

second non-sloped surfaces,

during dose setting and dose correcting, said first teeth engage said second teeth to

substantially prevent said driver from rotating with said dose set knob, and

dunng an injection, said driver moves into locking engagement with said dose set
knob thereby overcoming friction between said first sloped surfaces and said second sloped

surfaces to allow said driver to rotate with said dose set knob.

7. The medication tnjection pen according to claim 6, whercin

a spring member biases said ratchet member toward said driver.
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& The medication injection pen according to claims 6 or 7 wherein

during said injection, said driver rotates forcing said ratchet member to move axially

as said first sloped surfaces ride over said second slope swrfaces.

9. The medication injection pen according to claims 6, 7, or 3, wherein

during said injection, afier rotating to a dose increment, said ratchet member moves
o a positions with respect to said driver where at least one of said first teeth move into a

base of next of said second teeth.

10. The medication injection pen according to any one of claims 1 to 9, wherein

said second teeth are spaced to correspond with the rotation of one dose of

medicament.

11, The mediation injection pen of anv one of claims 6 to 9, wherein said ratchet

member 15 a ratchet disc, with an opening contigured 1o receive said driver therethrongh.

2. The medication tjection pen according to claim |, further comprising:
a brake member; and

a ratchet member comprising raichet anms, said ratchet member s rotatably locked to

said brake member,

wherein

said driver comprises inward facing ratchet teeth, and said ratchet arms radiate
outward toward said imward facing ratchet tecth of said driver,

during dose setting and dose correcting, said ratchet arms engage said ratchet teeth to
substantially prevent said driver from rotating with said dose set knob, and

durng an injection, said driver moves into locking engagement with said dose set
knob thereby forcing said ratchet arms to flex oward as said ratchet teeth slide past said
ratchet arms to allow said driver to rotate with said dose set knob.
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13, The medication injection pen according to clavm 12, wherein

during said njection, after rotating to a dose increment, said ratchet arms move mto a

base of next of said ratchet tecth.

14, The medication injection pen according to claim 12 or 13, wheremn

said ratchet teeth are spaced to correspond with the rotation of one dose of

medicament.

15, The medication mjection pen according to claun 1, further comprising:
a brake member; and

a ratchet member comprising owtward facing ratchet teeth, said ratchet member s

rotatably locked to said brake member,
wheren

said driver comprises ratchet arms, and said ratchet arms radiate nward toward said

outward facing ratchet tecth,

dunng dose setting and dose correcting, said ratchet arms engage said ratchet teeth to

substantially prevent said driver from rotating with said dose set knob, and

during an mjection, said driver moves mto locking engagement with said dose set
knob thereby forcimg said ratchet amms to flex outward as said ratchet arms slide past said

ratchet teeth to allow said driver to rotate with said dose set knob.

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

during said mjection, after rotating to a dose increment, said ratchet arms move mto a

base of next of said ratchet teeth.

17. The medication injection pen according to claim 15 or 16, wherein
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satd ratchet teeth are spaced to correspond with the rotation of one dose of

medicament.

18, The medication injection pen according to claim |, further comprising:
a brake member; and

a ratchet member comprising a plate having parabolic waves facing outward toward

said brake member, said ratchet member 1s rotatably locked to smd brake member,

wherein

said driver comprises ratchet teeth including sloped surfaces and non-sloped surfaces,
and

during an mjection, said driver moves mto locking engagement with said dose set
knob thereby forcing said waves of said ratchet plate to flex to allow said ratchet teeth to

rotate past said ratchet plate to allow said driver to rotate with said dose set knob.

19, The medication mjection pen according to claim 18, wheren

during said injection, after rotating to a dose increment, said ratchet teeth move into a

wall of next plate cavity.

20. The medication injection pen according to claim 18 or 19, wherein

said ratchet teeth are spaced to correspond with the rotation of one dose of

medicament.

21 The medication injection pen according to claim 1, further comprising:

a brake member comprising mward facing ratchet testh including sloped surfaces and
non-sloped surfaces; and

wherein

said driver comprises flexible ratchet arms that radiate outward toward said inward

facing ratchet toeth of said brake member, and
T
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duning an injection, said driver moves info locking engagement with said dose set
knob thereby forcing saud flexible ratchet arms to flex inward to slide over said sloped

surfaces of said ratchet tecth to allow said driver to rotate with said dose set knob.

22.  The medication ijection pen according to claim 21, wherein

during said injection, afier rotating to a dose increment, said ratchet arms move nto a

base of said ratchet teeth.

23, The medication tjection pen according to claim 21 or 22, wherein

said ratchet tecth are spaced to correspond with the rotation of one dose of

medicament,

24, The medication tjection pen according to claim |, further comprising:
a brake member rotationally locked to said housing: and

a coil spring positioned around said driver, said coil spring is rotationally locked to

said brake member and
wherein,

said coil spring grips said diver prevent preventing said driver from rotating during

dose setting by tightening of saud coil spring, and

during an injection satd dnver moves into locking engagement with said dose set
knob whereby rotation of said driver causes said coil spring to unwind allowing said driver to

rotate with said dose set knob.

25, The medication injection pen according to claum 1, further comprising:
a brake member rotationally locked to said housing; and

at least one leaf spring rotationally locked to said brake member and positioned

radially with respect to said driver,

wherem
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said leaf spring grips said diver prevent preventing said driver from rotating during

dose setting by increased tension of said leaf spring, and

during an mjection said driver moves into locking engagement with said dose set
knob whereby rotation of said driver causes said leaf spring to loosen said tension relieving

said grip and allowing said driver o rotate with said dose set knob.

26, The medication injection pen according to clam 1, further comprising:
alead screw inchuding flexible ratchet arms; and

a brake member rotationally fixing said lead screw to said housing,

wherein

said driver comprises inward facing ratchet tecth including sloped surfaces and non-

sloped surfaces,

said flexible ratchet ars radiate outward toward said inward facing ratchet teeth of

sard driver, and

duning an mjection, said driver moves mio Jocking engagement with said dose set
knob forcing said flexible ratchet amms of said leadscrew to flex inward as they slide over said

sloped surfaces of said ratchet teeth o allow said driver to rotate with said dose set knob.

27.  The medication injection pen according to claim 26, wherein

during said mjection, after rotating to a dose increment, said flexible ratchet arms

move o a base of said ratchet teeth.

28. The medication injection pen according to claim 27 or 26, wherein

said ratchet teeth are spaced to correspond with the rotation of one dose of

medicament.
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