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(57) Abréegée/Abstract:

A push button safety injector includes a housing having a proximal end, a distal end spaced from the proximal end, and a
longitudinal axis. An injection ram Is positioned along the longitudinal axis and configured to actuate a fluid chamber. The Injection
ram IS biased toward the distal end Iin an initial position. A sliding member Is configured to retain the injection ram in the Initial
position. A safety member confines radial movement of the sliding member in the Initial position and allows radial movement of the
sliding member In an armed position. A button Is moveable between an Initial extended position and a depressed position. The
button Is engagable with the sliding member and configured to move the sliding member radially in the armed position. The sliding
member releases the injection ram when the button is in the depressed position.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



WO 2014/164943 A1 | ] )TV 0 IR O

(43) International Publication Date

CA 02903484

(19) World Intellectual Property
Organization
International Burecau

2015-09-01

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2014/164943 Al

9 October 2014 (09.10.2014) WIRPO I PCT
(51) International Patent Classification: (74) Agents: HEMMER, John L. et al.; Morgan, Lewis &
A6IM 5/20 (2006.01) A61IM 5/30 (2006.01) Bockius, LLP, 1701 Market Street, Philadelphia, PA
(21) International Application Number: 19103 (US).
PCT/US2014/023862 (81) Designated States (unless otherwise indicated, for every
, . kind of national protection available): AE, AG, AL, AM,
(22) International Filing Date: AO, {T, AU Az BA BB. BG. BH), BN. BR. BW. BY.
12 March 2014 (12.03.2014) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(26) Publication Language: English KZ. LA, LC, LK, LR, LS. LT, LU, LY, MA. MD, ME,
(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
61/779,559 13 March 2013 (13.03.2013) US OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
(71) Applicant: ANTARES PHARMA, INC. [US/US]; 100 TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
Princeton South Corporate Center, Suite 300, Ewing, NJ ZW .
08628 (US).
(84) Designated States (unless otherwise indicated, for every
(72) Inventors: SWANSON, Kevin, David; 4640 Polaris Lane kind of regional protection available): ARIPO (BW, GH,

North, Plymouth, MN 55446 (US). SUND, Julius; 14400
10th Ave N., Plymouth, MN 55447 (US). HOEFT, Peter,
A.; 2033 2nd Ave. #612, Seattle, WA 98121 (US). MAD-
SEN, Patrick, E.; 540 East Butler Street, Litchfield, MN
55355 (US).

(54) Title: PUSH BUTTON SAFETY INJECTOR

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,

[Continued on next page]

(57) Abstract: A push button safety mjector mcludes a housing having a

“H“"-‘

%
}

102A
o

102C

)

[

—a
o
O
oo

B
/
[

=
=
= —— 1

1368 1368

FIG. 1

-5 ------ ._

104

0 proximal end, a distal end spaced from the proximal end, and a longitudinal
axis. An injection ram 1s positioned along the longitudinal axis and con-
figured to actuate a fluid chamber. The injection ram is biased toward the
distal end in an initial position. A sliding member 1s configured to retain the
Injection ram in the nitial position. A satety member contines radial move-
ment of the sliding member in the initial position and allows radial move-
ment of the sliding member in an armed position. A button is moveable
between an initial extended position and a depressed position. The button is
engagable with the sliding member and configured to move the sliding mem-
ber radially 1in the armed position. The sliding member releases the mnjection
ram when the button is in the depressed position.
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TITLE OF THE INVENTION

[0001] Push Button Safety Injector

[0002]

FIELD OF THE INVENTION

[0003] The present invention relates to a push button safety injector.

BRIEF SUMMARY OF THE INVENTION

[0004] In one embodiment there 1s a push button safety injector comprising: a housing having a
proximal end, a distal end spaced from thc proximal ¢nd, and a longitudinal axis; an injection ram
positioned along the longitudinal axis and configured to actuate a fluid chamber, the injection ram
being biased toward the distal end in an initial position; a sliding member retaining the injection ram
in the 1nitial position; a safcty member confining radial movement of the sliding member in the
initial position and allowing radial movement of the sliding member in an armed position; and a
button moveable between an initial extended position and a depressed position, the button being
engagablc with the shiding member and configured to move the sliding member radially in the armed
position, wherein the sliding member releases the injection ram when the button is in the depressed
position.

[0005] In a further cmbodiment, the push button safety injector comprises the fluid chamber, the
fluid chamber configured for storing and dispensing a liquid medicament through an injection outlet.
In one embodiment, the fluid chamber includes a piston slidably and sealingly received there within
and configured to be longitudinally movable in the fluid chamber. In onc ecmbodiment, the fluid
chamber includes an injection outlct. In a further embodiment, the push button safety injector
compriscs a retractable ncedle guard configured to be moveable longitudinally relative to the fluid
chamber between an extended position, in which it extends along at least a length of the injection
outlet, and a retracted position, in which the retractable needle guard exposcs at Icast a portion of the
length of the injection outlet. In a further embodiment, the push button safety injector comprises a
slccve member interposed between the fluid chamber and the retractable needle guard. In one

embodiment, the retractable needle guard 1s biased toward the distal end of the housing in the
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extended position. In one embodiment, the injection outlet comprises a hollow 1njection needle
configured for piercing through a user's skin and for delivering a needle-assisted jet of a medicament
contained in the fluid chamber. In one embodiment, the fluid chamber includes a prefilled syringe
or carpule configured to fit within the housing.

[0006] In a further embodiment, the push button safety injector comprises a sleeve member
configured to hold and position the fluid chamber and/or to minimize movement of the fluid
chamber due to 1njection force of the injection ram. In one embodiment, the sleeve member 18
contained within and mounted to the housing and configured to act as a support for a biasing
member interposed between the sleeve member and the needle guard. In a further embodiment, the
push button safety injector comprises an elastomeric member interposed between the tluid chamber
and the sleeve member. In one embodiment, the sliding member includes an aperture extending
longitudinally there through. In one embodiment, the aperture includes a slot and a hole, wherein
the slot 1S 1In communication with the hole. In one embodiment, the slot has a width and the hole has
a diameter, wherein the width of the slot 1s less than the diameter of the hole. In one embodiment,
the 1njection ram near the proximal end includes an engagement recess configured to engage the slot
of the sliding member when the injection ram 1s 1n the mitial position and to be slidably
disengagable from the slot when the safety member 1s 1n the armed position.

[0007] In a furthcr cmbodiment, the push button safcty injcctor compriscs a safcty cap
removably coupled to the distal end of the housing, wherein a user must first remove the safety cap
from the housing before the user can place the satety member 1n the armed position. In one
embodiment, the safety cap removably 1s configured to receive proximal end of the retractable
needle guard there within. In a further embodiment, the push button safety injector comprises a
lock-out mechanism having at least one flexible arm formed 1n the supporting member and at least
on¢ slot formed in the retractable needle guard, the flexible arm being configured to be moveable
between an 1nitial unlocked position, which allows longitudinal movement of the needle guard
relative to the supporting member, and a lock-out position, in which the at least one flexible arm 1s
in a locking engagement with the at Ieast one slot of the retractable needle guard, wherein the
retractable needle guard 1s locked 1n the extended position following injection. In one embodiment,
the safety member 1s moved relative to the sliding member between the itial position and the

armed position.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

|0008] The ftollowing detailed description of embodiments of the push button safety injector,
will be better understood when read in conjunction with the appended drawings of an exemplary
embodiment. It should be understood, however, that the invention is not limited to the precise
arrangements and instrumentalities shown. It 1s noted that, in the context of this disclosure, the
terms “distal” and “proximal” are used 1n reference to the position of injection device 100 relative to
a user of the ijection device when merely held by a user. Accordingly, a point located distal to a
second point would be further from the user (¢.g., towards an injection end of injection device 100)

and vice versa.

[0009] In the drawings:

[0010] Fig. 1 1s a perspective view of an exemplary embodiment of a push button safety injector

having an injection system according to the present invention;
[0011] Fig. 2A 18 a front view of the push button safety injector shown 1n Fig. 1;

[0012] Fig. 2B 1s a cross-sectional view of the push button safety injector of Fig. 2A taken along

line D-D;
[0013] Fig. 3 1s an exploded view of the push button safety injector shown 1n Fig. 1;

[0014] Fig. 4A 1s a prospective top view of a proximal housing part of the push button safety

injector of Fig. 1;

[0015] Fig. 4B 1s a perspective side view of a button spring of the biasing member of the push

button safety injector shown in Fig. 1;

[0016] Fig. 4C 1s a perspective top view of a push button of the push button safety injector

shown 1n Fig. 1;
[0017] Fig. 4D is a perspective bottom view of the push button of the push shown in Fig. 4C;

[0018] Fig. 4E 18 a perspective top view of a supporting member of the push button safety

injector shown 1n Fig. 1;

[0019] Fig. 4F 1s a perspective front view of an injection ram of the push button safety injector

shown 1n Fig. 1;

0020] Fig. 4G 18 a perspective top view of a sliding member of the push button safety injector
of Fig. 1;
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[0021] Fig. 4H 1s a perspective front view of the sliding member of Fig. 4G;

10022] Fig. 41 1s a perspective top view of a safety member of the push button safety mjector

shown 1n Fig. 1;

[0023] Fig. 4] 1s a perspective top view of a main spring as a biasing member of the 1njection

ram of the push button safety injector shown in Fig. 1;

[0024] Fig. 5A 1s a side view of a first subassembly (Module A) of the push button safety

injector shown in the exploded view of the push button safety injector i Fig. 3;

10025] Fig. 5B 1s a back side view of the first subassembly (Module A) of the push button

safety mjector as shown 1n the exploded view of the push button safety injector 1n Fig. 3;

[0026] Fig. 5C 15 a cross-section view of the first subassembly(Module A) of the push button
safety injector shown Fig. 5C taken along the line E-E;

[0027] Fig. 6 1s a an exploded front view of the first subassembly (Module A) of the push button
safety mjector of Fig. SA;

[0028] Fig. 7A 18 a sidc vicw of a sccond subasscmbly (Modulc B) of the push button safcty

ijector as shown 1n the exploded view of the push button satety injector shown 1n Fig. 3;

[0029] Fig. 7B 1s a front side view of the second subassembly (Module B) of the push button

safety mnjector as shown 1n Fig. 7A;

[0030] Fig. 7C 1s a cross-section view of the second subassembly (Module B) of the push button
safety mjector of Fig. 7B taken along line F-F;

[0031] Fig. 8A 18 a pcrspective top view of a slccve member of the push button safcty injcctor

shown 1n Fig. 1;

[0032] Fig. 8B 18 a perspective view of a return spring as a biasing member of retractable needle

guard of the push button safety injector shown 1n Fig. 1;

[0033] Fig. 8C 1s a perspective top view of a elastomeric member of the push button safety
injector shown in Fig. 1;
[0034] Fig. 8D 1s a perspective front view of a third subassembly (Module C) of the push button

safety mjector as shown in the exploded view of the push button safety mjector shown n Fig. 3;

[0035] Fig. 8E 18 a perspective front view of a retractable needle guard of the push button safety

injector shown Fig. 3;
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[0036] Fig. 8F 1s a perspective front view of a distal housing part of the push button safety

injector shown in Fig. 1;
[0037] Fig. 8G 1s a perspective top view of the distal housing part shown 1n Fig. 8G;

[0038] Fig. 8H 1s a perspective top view of a needle shield extractor for use with the second

subassembly of the push button safety injector shown in Fig. 7C;

[0039] Fig. 81 1s a perspective top view of a safety cap for use with the push button safety

injector shown in Fig. 1;

10040] Fig. 9 1s an exploded perspective front view of the second subassembly of the of the push

button safety injector shown 1n Fig. 3;

[0041] Fig. 10A 1s a front view a third subassembly (Module C) of the push button safety

injector shown in Fig. 3;

[0042] Fig. 10B 1s a cross-sectional view of the third subassembly (Module C) shown in Fig.
10A;

[0043] Fig. 11A 1s a front vicw of th¢ push button safcty injcctor shown 1n Fig. 1;

[0044] Fig. 11B 1s a cross-sectional view of the push button safety injector shown in Fig, 11A
taken along line A-A;

[0045] Fig. 11C 1s a magnified view of Detail A of the cross-sectional view of the push button
safety injector shown in Fig. 11B;

[0046] Fig. 12A 15 a front view of the push button safety injector shown 1n Fig. 1 without a

safcty cap, the ncedlc guard rctracted, and the safcty member armed;

[0047] Fig. 12B 18 a cross-sectional view of the push button safety injector shown in Fig. 12A
taken along line B-B;

[0048] Fig. 12C 1s a magnified view of Detail B of the sectional view of the push button safety
injector shown Fig. 12B;

[0049] Fig. 13A 15 a front view of the push button safety injector shown 1n Fig. 1 without a
safety cap, the needle guard retracted, and the push button depressed,;

[0050] Fig. 13B 18 a cross-sectional view of the push button safety injector shown in Fig. 13A
taken along line C-C; and



10

15

20

25

30

CA 02903484 2015-09-01

WO 2014/164943 PCT/US2014/023862

[0051] Fig. 13C 1s a magnified view of Detail C of the sectional view of the push button safety

injector shown in Fig. 13B.
DETAILED DESCRIPTION OF THE INVENTION

[0052] Referring to the drawings 1n detail, wherein like reference numerals indicate like
clements throughout, there 1s shown 1n Figs 1-13C a push button safety injector, generally
designated with reference numeral 100, for safe injection of a liquid medicament into a patient in

accordancc with cxecmplary cmbodiments of the present invention.

[0053] Push button safety injectors are highly desirable whether they are of the configuration
that use a needle and syringe or are of needleless configuration. Attributes that are highly desirable
in push button safety injectors include accuracy in metering a dose of the medication to be
administered, consistency of administered dose of medication from injection to injection and/or
precise variation of dose from injection to injection. It 1s also highly desirable that push button
safcty mnjcctors be capablc of usc not only by the paticnts themsclves, but also be usable cven by
someone with limited physical capabilities. For example, physically disabled patients are often in
need of regular medication. Some patients have particular difficulty with motor control, and yet to
live an independent life, they need to be able to self-administer injections. Needleless injector or
needle-assisted injectors with appropriate safety mechanisms are especially suitable for these types
of patients as well as for other patients without disabilities. It 1s also desirable that push button
safety injectors be used to safely administer medication and to be safely disposed by one who has
had no medical training and who has had little training or experience in the use of push button safety

injectors 1n general.

[0054] In some embodiments, the push button safety injector according to the present invention
1s a jet injector. In one embodiment, the push button safety injector of the present invention 1s
configured to rapidly deliver a medication as a fluid jet. In one embodiment, the push button safety
injector 18 configured to produce a distally directed actuation force that 1s sufficiently powerful to
expel a fluid jet of medication stored in a fluid chamber coupled thereto as fluid jet capable of
piercing the skin of a patient and deliver the medication subcutaneously to an injection depth. In
on¢ embodiment, the push button safety injector of the present invention 1s configured to jet inject

medication 1n fractions of a second.

[0055] In one embodiment, the push button safety injector typically uses a high-pressure narrow

jet of an 1njectable medicament 1nstead of a hypodermic needle to penetrate the skin of a patient.
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The absence of a hypodermic needle provides a psychological benefit that 1s conducive to
medication compliance. This is important because medication non-compliance by patients 1s a
major obstacle to effective delivery of health care. In an alternative embodiment, the push button
safety injector includes a hypodermic needle. In one embodiment, the push button safety mjector 18
configured to advantageously to exploit the psychological benefit of a concealed njection needle.
In one embodiment, the push button satety mjector 1s configured to include a retractable needle
guard which hides the mjection needle 1in extended position and exposes the injection needle 1n a

retracted 1mjection.

[0056] In some exemplary embodiments, the push button safety injector can include a housing
having a longitudinal axis. In one embodiment, the housing has peripheral dimensions configured to
facilitate ease of and convenience of carrying, handling and/or using the push button safety injector.
In onc cmbodiment, the housing 1s formcd of proximal and distal mating parts configurcd to join to
on¢ another. In one embodiment, the proximal and distal mating parts of the housing are configured
to be joined by a snap fit, a press fit, or by adhesives or welding. In one embodiment, the push
button safety injector includes an 1njection ram positioned along the longitudinal axis of the housing.
In one embodiment, the injection ram is configured to be movable along the longitudinal axis
between an initial position and a fired position. In one embodiment, the push button safety injector
includes a shiding member configured to retain the injection ram 1n the itial position. In one
embodiment, the push button safety injector includes a safety member confining radial movement of
the sliding member 1in the 1nitial position and allowing radial movement of the sliding member in an
armed position. In one embodiment, the push button safety injector includes a button moveable
relative to the housing between an nitial extended position and a depressed position. In one
cmbodiment, the button 1s configurcd to cngagce the sliding member and move 1t radially 1 the
armed position. In one embodiment, the sliding member 15 configured to release the injection ram n

the depressed position of the button.

[0057] In some embodiments, the housing of the push button safety injector 1s configured to
contain internal components of the push button safety injector. In one embodiment, at least some
internal components of the push button safety injector are arranged along the longitudinal axis of the
housing. In onc cmbodiment, the intcrnal componcents of the push button safcty mjcctor includce a
supporting member positioned coaxially within the housing. In one embodiment, the supporting
member 18 positioned coaxially within the proximal mating part of the housing. In one embodiment,

the supporting member 1s configured to provide support for one or more internal components of the
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push button safety injector. In one embodiment, the supporting member 1s configured to position an
injection ram. In one embodiment, the supporting member 1s configured to provide support to a
sliding member of the push button safety injector. In one embodiment, the supporting member 18
configured to be slidably received 1n a safety member of the push button safety injector. In one
embodiment, the supporting member 1s configured to cooperate with the sliding member to facilitate
biasing of the mjection ram toward the distal end of the housing of the push button safety injector.
In one embodiment, the supporting member 1s configured to provide a surface against which the

sliding member can slide laterally when the satety member 18 1n an armed position.

[0058] Generally, 1n an exemplary embodiment, a push button safety injector of the present
invention 18 designed to be lightweight and yet physically robust to withstand physical impact of a
fall or a drop onto a hard surface from a certain height with minimum risk of unintended firing of
thc push button safcty imnjcctor. In some cmbodiments, the push button safcty injcctor 1s provided 1n
a locked state 1n which neither the button nor the sliding member can be moved until the push button
safety mjector 1s readied for firing by a user of the push button safety injector. In one embodiment,
in order for the push button satety injector to be readied for injection, a user of the push button
safety injector must first cause a needle guard to move longitudinally relative to the supporting
member 1n the proximal direction. In one embodiment, the user can cause the retractable needle
guard to move from its mitial extended position to a retracted position. In one embodiment, the user

actuates the push button safety injector to introduce mjection needle at an injection site.

[0059] Generally, once the safety member 1s 1n the armed position, the push button safety
injector 1s ready for firing. A user of the push button satety injector can then either fire the push
button safety injector by actuating an injection button or disarm the safety member and therefore
abort firing of the mjector. In one embodiment, the user disarms the safety by allowing the needle
guard to return to its initial extended position. In one embodiment, return of the needle guard to its
initial extended position causes the safety member to move axially relative to the supporting

member 1n the distal direction.

[0060] In some embodiments, movement of the needle guard between its initial extended
position and 1ts retracted position also causes longitudinal movement of a safety member between
the 1mtial position and the armed position. In one embodiment, the safety member has a proximal
end 1n contact relation with the proximal end of the supporting member 1n the 1nitial position. In
on¢ embodiment, the safety member has a proximal end in spaced relation with the proximal end of

the supporting member 1n the armed position. In one embodiment, the safety confines lateral
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movement of a sliding member when 1n contact relation with the supporting member. In another
embodiment, the safety member allows lateral movement of the sliding member when 1n the spaced

relation with the supporting member.

[0061] Referring to Figs. 1-2B, 1n an exemplary embodiment, push button safety injector 100
includes a housing 102 having a longitudinal axis 104. In one embodiment, push button safety
injector 100 includes an injection ram 106 positioned along longitudinal axis 104 of housing 102
and configured to actuate a fluid chamber 108. In one embodiment, injection ram 106 18 biased
toward distal end of housing 102 in an 1nitial position. In one embodiment, push button safety
ijector 100 includes a sliding member 110 configured to retain injection ram 106 1n the initial
position. In one embodiment, push button safety injector 100 includes a safety member 112
configured to confine radial movement of sliding member 110 1n the 1nitial position. In one
cmbodiment, satcty member 112 1s configurcd to allow radial movement of sliding member 110 1n
an armed position. In one embodiment, push button satety injector 100 includes a push button 114
moveable between an mitial extended position and a depressed position. In one embodiment, button
114 1s configured to be engagable with sliding member 110 and to move sliding member 110
laterally or radially in the armed position, wherein sliding member 110 releases injection ram 106 1n

the depressed position.

[0062] Referring to Fig. I, in one embodiment, push button safety injector 100 comprises an
clongate housing 102. In one embodiment, housing 102 includes a proximal end and a distal end
and a longitudinal axis 104 extending along the length of housing 102 from the proximal end to the
distal end of housing 102. In one embodiment, housing 102 comprises two mating housing parts
102A and 102B. In one embodiment, housing part 102A and housing part 102B are joined by snap
fitting at least one tab 102D on housing part 102A that engages at least one slot in housing part
102B. In other embodiments, housing part 102A and housing part 102B are integral or joined by
any preferred manner, such as a press fit, adhesives, or welding. In one embodiment, safety cap 136
1S coupled to the distal end of housing 102. In onc embodiment, safety cap 136 includes a sct of ribs
136B configured to increase friction between a user’s fingers and outer peripheral surface of safety

cap 130 to facilitate removal of safety cap 136 by the user.

[0063] Referring to Fig. 2A, 1n one embodiment, housing 102 includes an axial opening 102E at
its proximal end. In one embodiment, push button 114 1s moveably received 1n axial opening 102E
of housing 102 and configured to be moveable relative to housing 102 between an extended position

and a depressed position.
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[0064] Referring to Figs. 2B, 4C, and 4D, 1n one embodiment, push button safety injector 100
includes push button 114 having at least one ramped member 114A (see Fig. 4D) extending
longitudinally into the interior of housing 102A. In one embodiment, at least one ramped member
114A 1ncludes a ramped surface 114B. In one embodiment, ramped surface 114B 1s at an oblique
angle relative to longitudinal axis 104. In one embodiment, at least one ramped member 114A 1S
configured to be operatively associated with sliding member 110. In one embodiment, push button
114 includes at least one leg 114C having near 1ts distal end a protrusion 114D projecting radially
outward. In one embodiment, protrusion 114D of the at least one leg 114C 1ncludes a proximal
facing surface 114E. In one embodiment, the at least one leg 114C of push button 114 1s configured
to engage circumferential undercut 102F 1n mner peripheral surface ot housing 102. In one
embodiment, protrusion 114D of the at least one leg 114C 1s configured to retain push button 114

housing 102.

10065] Referring to Figs. 2B, 4G and 4H, 1in one embodiment, sliding member 110 includes at
least one ramped member 110A extending axially toward the distal end of housing 102. In one
embodiment, at least one ramped member 110A 1s configured to be complementary with at least one
ramped member 114A (see Figs. 4C and 4D). In one embodiment, at least one ramped member
110A 1ncludes a ramped surface 110B. In one embodiment, ramped surface 110B angled relative to
longitudinal axis 104. In one embodiment, ramped surface 110B 1s angled to complement ramped
surface 114B of push button 114. In one embodiment, ramped surface 110B 1s complementary with
ramped surface 114B. In one embodiment, ramped surface 110B 1s configured to be engageable

with ramped surface 114B.

[0066] Referring to Fig. 2B, in one embodiment, sliding member 110 1s actuated by axial
movement of push button 114. In one embodiment, push button 114 1s moveable between an 1nitial
extended position and a depressed position (see Fig. 13C), wherein push button 114 1s engageable
with sliding member 110 to move sliding member 110 radially when safety member 112 1s 1n an
armed position. In one embodiment, sliding member 110 1s configured to retain 1njection ram 106
when push button 114 1s 1n the 1nitial extended position. In one embodiment, sliding member 110 1s
configured to release injection ram 106 when push button 114 1s in the depressed position. In one
cmbodiment, ramped membcer 114A of push button 114 1s configurcd to be longitudinally shiftablc
so as to engage ramped member 110A. In one embodiment, ramped surface 114B of ramped
member 114 15 configured to engage ramped surface 110B of sliding member 110 (see Fig. 13C) to

cause sliding member 110 to move radially or laterally with respect to longitudinal axis 104 as push
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button 114 1s moved from the extended position to the depressed position when safety member 112

1S 1n the armed position.

10067 ] Referrimg to Figs. 2B and 4E, 1n one embodiment, push button safety injector 100
includes supporting member 140, supporting member 140 configured to support one or more
internal components of push button safety injector 100. In one embodiment, supporting member
140 includes a body 140A having a proximal end surface 140B with a hole 140C extending
longitudinally through 1t, and an axial opening 140D at its distal end. In one embodiment, body
140A of supporting member 140 1s hollow. In one embodiment, body 140A of supporting member
140 1s configured to slidably receive and position injection ram 106 there within. In one
embodiment, end surface 140B of supporting member 140 defines a laterally extending receiving
channel 140E. In one embodiment, body 140A of supporting member 140 includes at least one
flexible arm 140F formcd therein, the at Icast onc flexible arm 140F configurcd to be deflcctable
radially away from longitudinal axis 104 b injection ram 106 1s released by shiding member 110. In
one embodiment, at least one flexible arm 140F extends longitudinally to the distal edge of body
140A of supporting member 140. In one embodiment, the at least one tlexible arm 140F includes a

stepped engaging portion 140G near its distal end.

[0068] Referring to Figs. 2B and 4E, 1n some embodiments, supporting member 140 includes at
least one axial leg 140H extending longitudinally along outer peripheral surface of body 140A from
a point near distal end of body 140 to a predetermined length (distance) beyond the distal end of
body140A. In one embodiment, at least one axial leg 140H includes a slot 1401 there through near
1ts distal end. In one embodiment, at least one axial leg 140H includes a protrusion 140] extending
radially away from longitudinal axis 104. In one embodiment, protrusion 140J 1s located at the

distal end of at least one axial leg 140H.

[0069] Rcferring to Fig. 4E, 1n onc cmbodiment, supporting member 140 includcs a pair of

axial legs 140H. In one embodiment, supporting member 140 includes a pair of axial legs 140H
arranged at non-symmetrically spaced locations along the outer peripheral surface of body 140A of
supporting member 140. In one embodiment, supporting member 140 1s secured within housing 102
by snap fitting protrusion 140J on at least one axial leg 140H into a slot 102C (see Figs. 3 and 4A)
in housing part 102A.

[0070] Rcferring to Figs. 2B, 4E, and 4G, 1n on¢ cmbodiment, supporting member 140 1s

configured to provide support for one or more internal components of push button safety injector
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100. In one embodiment, supporting member 140 1s configured to receive shiding member 110 on
its end surface 140B. In one embodiment, receiving channel 140C of supporting member 140 18
configured to receive distal end of sliding member 110 therein. In one embodiment, receiving
channel 140C of supporting member 140 1s configured to guide distal end of sliding member 110

during lateral movement of sliding member 110.

[0071] Referring to Figs. 2B, 4E, and 4F, 1n one embodiment, supporting member 140 1s
configured to provide support for one or more internal components of push button safety injector
100. In one embodiment, supporting member 140 1s configured to slidably position 1njection ram
106 within its body 140A along longitudinal axis 104. In one embodiment, supporting member 140
1s configured to slidably receive a substantially length of injection ram 106 within 1ts body 140A

such that proximal end of injection ram 106 extends through axial hole 140C.

[0072] Referring to Figs. 2B, 4G, 4F, and 4H, 1n one embodiment, injection ram 106 includes a
recess 106A near 1ts proximal end, recess 106A configured to aperture 110C 1n sliding member 110.
In one embodiment, mnjection ram 106 includes a longitudinally extending stem 106C configured to
be slidably received within fluid chamber 108. In one embodiment, injection ram 106 includes a
radially enlarged rib or collar 106B formed on its peripheral surface at the proximal end of
longitudinal stem 106C. In one embodiment, 1njection ram 106 includes a plurality of longitudinally
clongated fins 106E radially extending from 1ts outer peripheral surface between recess 106A and
radially enlarged rib 106B. In one embodiment, plurality of fins 106E has a first diameter adjacent
recess 106A and a second diameter adjacent radially enlarged rib 106B, wherein the second

diameter 1s larger than the first diameter.

[0073] Referring to Figs. 4F, 4G, and 4H, 1n one embodiment, sliding member 110 includes a
base member 110D having an aperture 110C extending longitudinally there through. In one
cmbodiment, apcrturc 110C includcs a slot 110E and a holc 110F in communication with slot 110E,
wherein width W of slot 110E 1s less than diameter D of hole 110F. In one embodiment, slot 1 10E
of aperture 110C 1s configured to engage recess 106A of injection ram 106. In one embodiment,
slot 110E of aperture 110C 1s configured to slidably engage recess 106A of injection ram 106 and

hold injection ram 106 1n the nitial position.

[0074] Referring to Figs. 4E-4J, in one embodiment, sliding member 110 1s configured to
coopcratc with supporting mcmbcer 140 to facilitatc biasing of 1njcction ram 106 toward the proximal

end of push button safety injector 100. In one embodiment, base member 110D of sliding member
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110 1s recerved 1n recerving channel 140E of supporting member 140. In one embodiment, injection
ram 106 18 received within supporting member 140 and through 1ts axial hole 140C and hole 110F of
sliding member 110. In one embodiment, recess 106A of injection ram 1s engaged with slot 110E of
sliding member 110. In one embodiment, a biasing member 142 1s interposed between radially
enlarged rib 106B of injection ram 106 and mner peripheral surface of supporting member 140. In
on¢ embodiment, biasing member 142 1s configured to provide a biasing force for urging injection
ram 106 1n the distal direction of push button safety imnjector 100. In one embodiment, biasing

member 142 18 biasing a spring, a piston, a flexible member, or a compressible member.

[0075] A push button safety injector according to the present invention, in some exemplary
embodiments, safeguards against accidental use of the push button safety injector, for example, by
preventing unintended triggering and/or firing of the push button safety injector by a user or during
shipmcnt or when accidently dropped onto a hard surface. Also, in somec cmbodiments, a push
button safety injector according to the present invention can be used in combination with a lock-out
mechanism which prevents reuse of the push button safety imnjector. A push button satety injector of
the present invention 1n combination with a lock-out mechanism can also minimizes exposure of a
user of the push button safety injector or others with access to the push button safety injector to the
possibility of accidental needle sticks and other risks associated with exposure to residual
medicament, bodily fluids, and/or blood borne pathogens during handling and/or disposal of the

push button safety injector subsequent to an injection.

[0076] Referrmg to Figs. 41 and 5C, in one embodiment, satety member 112 includes a body
112A having a hollow interior and outer surface 112B at its proximal end and an axial opening 112E
at 1ts distal end, axial opening 112E being in communication with the hollow interior of body 112A.
In one embodiment, axial hole 112C of safety member 112 1s configured to shdably receive base
member 110D of sliding member 110 there through. In one embodiment, axial opening 112E of
safety member 112 18 dimensioned to allow proximal end of supporting member 140 to be slidably
received mnto the hollow interior of body 112A of safety member 112 includes axial slot 112D
extending from a point near the distal end of body 112A of satety member 112 to 1ts distal edge. In
on¢ embodiment, axial slot 112D 1s configured to slidably receive guiding protrusion 140K (sce Fig.
6) locatcd on the outer peripheral surface of supporting membcer 140. In onc cmbodiment, guiding
protrusion 140K of supporting member 140 1s configured to facilitate instillation of satety member
112 correctly. In one embodiment, guiding protrusion 140K of supporting member 140 1s

configured to restrict angular rotation of satety member 112 about longitudinal axis 104.
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[0077] Referring to Figs. 41 and 5C, in one embodiment, the hollow mnterior of body 112A of
safety member 112 includes inner end surface at the proximal end of safety member 112. In ong
embodiment, the proximal end of supporting member 140 1s 1n contact relation with the iner
surface at the proximal end of safety member 112. In one embodiment, safety member 112
cooperates with supporting member 140 to confine lateral movement of sliding member 110. In one

embodiment, lateral movement of sliding member 110 1s restricted when the inner surface of the

proximal end of safety member 112 1s 1n contact relation with end surface 140B of supporting

member 140. In one embodiment, sliding member 110 1s laterally moveable when satety member

112 1s 1in spaced relation with end surface 140B of supporting member 140.

[0078] Referring to Figs. 41, 4C and 4D, 1n one embodiment, safety member 112 includes at
[east one axial slot 112F configured to slidably receive therein at least one leg 114C of push button
114. In onc cmbodiment, a biasing member 144 1s intcrposcd between outcer surface 112B of safcty
member 112 and push button 114. In one embodiment, a biasing member 144 1s configured to
provide a biasing force for urging push button 114 along longitudinal axis 104 toward the proximal
end of push button safety injector 100. In one embodiment, biasing member 144 1s configured to
provide a biasing force for urging safety member 112 along longitudinal axis 104 toward the distal
end of push button safety injector 100. In one embodiment, biasing member 144 1s a spring, a

piston, a flexible member, or a compressible member.

[0079] Referring to Figs. 3, 5A-5C, and 6, in some embodiments, push button safety injector
100 1s comprised of a plurality of modules or subassemblies. In one embodiment, push button
satety mnjector 100 includes a first subassembly or module A having a plurality of internal
components of push button safety injector 100. In one embodiment, push button satety injector 100
(see Fig. 5C) includes housing part 102A and supporting member 140 positioned therein along
longitudinal axis 104. In one embodiment, push button safety imnjector 100 includes injection ram
106 positioned along longitudinal axis 104 within the hollow interior of body 140A of supporting
member 140. In one embodiment, push button safety injector 100 includes biasing member 142
configured to provide a biasing force for urging injection ram 106 toward the distal end of housing
part 102A in an 1nitial position. In one embodiment, push button safety injector 100 includes sliding
mcmbcer 110 1n abutting rclation with end surface 140B of supporting membcer 140. In onc
embodiment, push button safety injector 100 includes a satety member 112 shidably mounted on the
proximal end of supporting member 140. In one embodiment, safety member 112 and supporting

member 140 cooperate to confining radial movement of sliding member 110 1n the 1nitial position.
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In one embodiment, push button safety mjector 100 includes push button 114 positioned
longitudinally along longitudinal axis 104 at the proximal end of housing part 102A. In on¢
embodiment, push button 114 is configured to be moveable between an 1nitial extended position and
a depressed position relative to housing part 102, In one embodiment, push button safety injector
100 includes biasing member 144 interposed between push button 114 and safety member 112, In
on¢ embodiment, biasing member 144 1s configured to provide a biasing force for urging push

button 114 1n the proximal direction of housing part 102A.

[0080] Referring to Figs. 3, and 9, in some embodiments, push button safety injector 100
includes a second subassembly or Module B having a plurality of internal components of push
button safety injector 100. In one embodiment, push button safety injector 100 includes housing
part 102B. In one embodiment, housing part 102B 1s configured to join to housing part 102A. In
onc¢ cmbodiment, housing part 102B 18 configurcd join to housing part 102A by a snap fit. In onc
embodiment, housing part 102B 1s configured to join to housing part 102A by any preferred manner,
including by a press fit, adhesives or welding. In one embodiment, housing part 102B includes
distal opening 102G configured for receiving distal end of retractable needle guard 130 there
through. In one embodiment, housing part 102B 1ncludes a stepped portion 102H near its distal end.
In one embodiment, stepped portion 102H of housing part 102B 1s configured to engage at least one
circumferential rib 130C on the outer peripheral surface of retractable needle guard 130. In one
embodiment, stepped portion 102H of housing part 102B 1s configured to prevent further axial

movement of retractable needle guard 130 1n the distal direction.

[0081] Referring to Figs. 8A and 9, in one embodiment, push button safety injector 100 mcludes
sleeve member 128 positioned longitudinally along longitudinal axis 104. In one embodiment,
sleeve member 128 1s configured to be slidably received in retractable needle guard 130. In one
embodiment, sleeve member 128 includes a body 128A having a bore 128B axially extending there
through. In one embodiment, sleeve member 128 includes at least one protrusion 128C positioned
on 1ts outer peripheral surface. In one embodiment, protrusion 128C 18 configured to engage an
axially extending slot 130B (see¢ Fig. 8E) formed in retractable needle guard 130. In one
embodiment, sleeve member 128 includes at least one locking tab 128D projecting from its outer
pcriphcral surface. In onc cmbodiment, locking tab 128D of slceve member 128 1s configurcd to be
recerved 1 and through at least one mounting slot 1401 of supporting member 140. In one
embodiment, sleeve member 128 includes a plurality of fingers 128E at 1ts distal end. In another

embodiment, sleeve member 128 includes at least one rib 128F arranged circumferentially on its
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outer peripheral surface, and at least one rib 128F configured to abut distal edge of the at least one

axial leg 140H of supporting member 140.

[0082] Referrmg to Figs. 3, 8D, 10A and 10B, in some embodiments, push button safety injector
100 inclusion of fluid chamber 108 or the third subassembly or Module C 1s optional. In one
embodiment, fluid chamber 108 1s integrally formed within push button safety injector 100. In one
embodiment, fluid chamber 108 1s configured to store and dispense a liquid medicament therefrom.
In one embodiment, fluid chamber 108 includes a piston 120 slidably and sealingly received there
within. In one embodiment, piston 120 1s configured to be longitudinally movable so as to vary the
volume of fluid chamber 108. In embodiment, fluid chamber 108 includes an 1njection outlet 118.
In one embodiment, 1njection outlet 118 1s configured to be 1n fluid communication with an axial
bore 108D of fluid chamber 108. In one embodiment, 1njection outlet 118 1s configured to expel
[iguid mcdicament from fluid chambcer 108, In onc cmbodiment, injcction 118 18 configurced to
expel a fluid jet of liquid medicament with sutficient pressure to penetrate the skin of a patient. In
one embodiment, 1njection outlet 118 includes an injection needle 122. In one embodiment,
injection needle 122 1s configured for piercing through a patient's skin and deliver a tluid jet of

medicament 116 contained 1n fluid chamber 108.

[0083] Referring to Figs. 2B and 3, in some embodiments, fluid chamber 108 1s configured to be
slidably received 1 axial bore 128B of sleeve member 128. In one embodiment, fluid chamber 108
18 mntegrally formed within sleeve member 128. In one embodiment, fluid chamber 10% 1s
configured to be positioned and retained by sleeve member 128. In one embodiment, fluid chamber
108 cooperates with sleeve member 128 to minimize movement of fluid chamber 108 due to

injection force of injection ram 106.

[0084] Referring to Figs. 2B and 3, in some embodiments, push button safety injector 100
includcs clastomcric member 134. In onc cmbodiment, clastomceric member 134 compriscs a
resilient body 134 A having an axial bore 134B extending there through. In one embodiment,
clastomeric member 134 includes a flange 134C positioned at 1ts proximal edge. In one
embodiment, flange 134C includes a distal facing surface having a plurality of spaced apart resilient
conforming absorbing surfaces 134D arranged radially relative to longitudinal axis 104. In one
embodiment, elastomeric member 134, 18 mnterposed between fluid chamber 108 and sleeve member
128. In one embodiment, elastomeric member 134 1s configured to cushion fluid chamber 108. In

onec embodiment, flange 134C of elastomeric member 134 1s configured to cushion flange 108B of

fluid chamber 108 .
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[0085] Referring to Figs. 8A and 9, in one embodiment, push button safety injector 100 includes
sleeve member 128 configured to couple to retractable needle guard 130. In one embodiment,
retractable needle guard 130 1s configured to axially move relative to sleeve member 128. In one
embodiment, the at least one protrusion 128C of sleeve member 128 (see Fig. 8A) 1s configured to
engage an axially extending slot 130B (se¢ Fig. 8E) formed 1n retractable needle guard 130. In one
embodiment, the at least one protrusion 128C of sleeve member 128 18 received 1in and through
axially extending slot 130B of retractable needle guard 130. In one embodiment, the at Ieast one
protrusion 128C and axially extending slot 130B are configured to cooperate to limit the extent of
axial movement of retractable needle guard 130 relative to sleeve member 128. In one embodiment,
retractable needle guard 130, when shifted axially relative to sleeve member 128, causes the at least
one protrusion 128C of sleeve member 128 to abut an inner end of axially extending slot 130B. In
on¢ embodiment, axially extending slot 130B 1s configured to limit lateral movement of the at least
on¢ projection 128A. In one embodiment, by limiting lateral movement of the at least one
protrusion 128C, axially extending slot 130B limits angular rotation of retractable needle guard 130
about longitudinal axis 104. In one embodiment, the extent of longitudinal movement of the at Ieast
on¢ protrusion 128C within axially extending longitudinal slot 130B defines the extent of

longitudinal movement of retractable needle guard 130 relative to sleeve member 128.

[0086] Referring to Figs. 7C and 9, 1n one embodiment, a biasing member 132 1s interposed
between sleeve member 128 and retractable needle guard 130. In one embodiment, biasing member
132 1s configured to provide a biasing force for urging retractable needle guard 130 along
longitudinal axis 104 toward the distal end of push button safety mjector 100. In one embodiment, a
biasing member 132 1s interposed between the distal end of sleeve member 128 and distal end of
rctractablce ncedle guard 130. In onc cmbodiment, biasing membcer 132 1s a spring, a piston, a
flexible member, or a compressible member. In one embodiment, the plurality of fingers 128E of

sleeve member 128 1s configured to engage biasing member 132.

[0087] Referring to Figs. 8C and 9, in some embodiments, Module B of push button safety
ijector 100 includes a elastomeric member 134 positioned longitudinally therein. In one
embodiment, elastomeric member 134 of Module B includes a body 134A having an axial bore
134B cxtending there through. In onc cmbodiment, clastomeric member 134 1s slidably reecived 1in
ax1al bore 128B of sleeve member 128. In one embodiment, e¢lastomeric member 134 includes a

flange 134C projecting outwardly from 1ts proximal peripheral edge surface. In one embodiment,
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flange 134C of elastomeric member 134 18 configured to abut the proximal edge of sleeve member

128.

[0088] Referring to Figs. 2B, 4E and 8A, 1n some embodiments, push button safety mjector 100
includes sleeve member 128 and supporting member 140 are coupled. In one embodiment, at least
one locking tab 128D of sleeve member 128 1s configured to be recerved 1n and through at least one
mounting slot 1401 of supporting member 140 to secure sleeve member 128 1n locking engagement
supporting member 140. In one embodiment, sleeve member 128 and supporting member 140 are
joined by snap fitting the at least one locking tab 128D of sleeve member 128 into and through the at
[east one mounting slot 1401 of supporting member 140. In one embodiment, sleeve member 128
and supporting member 140 are integral or joined by any preferred manner, such as a press fit,

adhesives, or welding.

[0089] Referring to Figs. 3, 10A and 10B, in some embodiments, push button safety mjector 100
includes Module C positioned along longitudinal axis 104 within housing 102. In one embodiment,
push button safety injector 100 includes fluid chamber 108 cither contained 1n housing 102 or
integrally formed there within. In one embodiment, fluid chamber 108 includes a body 108A having
an axial bore 108D there through. In one embodiment, fluid chamber 108 1s configured for storing
and dispensing a liquid medicament 116 through an injection outlet 118. In one embodiment, fluid
chamber 108 includes a piston 120 slidably and sealingly received there within and configured to be
longitudinally movable so as to vary the volume of tluid chamber 108. In another embodiment,
injection outlet 118 of fluid chamber 108 1s coupled to a hollow 1njection needle 122 configured for
piercing through a user's skin and for delivering a needle-assisted jet of liquid medicament 116
contained 1n fluid chamber 108. In one embodiment, injection outlet 118 of fluid chamber 108 1s
configured needle-free jet injection of liquid medicament 116. In some embodiments, fluid chamber
108 18 prefilled with liquid medicament 116. In one embodiment, fluid chamber 108 comprises a
syringe or a carpule configured to fit within housing 102. In one embodiment, fluid chamber 108
includes a flange 108B projection outwardly from 1ts outer peripheral surface at its proximal edge.
In one embodiment, flange 10&8B of fluid chamber 108 1s configured to abut flange 134C of
clastomeric member 134. In one embodiment, injection needle 122 includes a needle shield 124
having a longitudinal borc 124D configurcd to reccive and hold mnjcction needle 122 there within.,

In one embodiment, needle shield 124 includes at least one coarse surface finish 124C having a

multiplicity of alternate minute recesses and ridges configured for frictional engagement.

18



10

15

20

25

30

CA 02903484 2015-09-01

WO 2014/164943 PCT/US2014/023862

[0090] In some embodiments, push button safety injector 100 is configured to minimize user-
implemented steps to shield injection needle 122 before use or after push button safety injector 100
has been used to administer medication contained therein. In this respect, push button safety
injector 100 can be used with retractable needle guard 130. In one embodiment, retractable needle
guard 130 1s configured to be moveable between an extended position and a retracted position. In
one embodiment, retractable needle guard 130 1s configured to conceal 1njection needle 122 1n the
extended position and to expose mjection needle 122 1n the retracted position. In one embodiment,
retractable needle guard 130 can be configured to move longitudinally relative to housing 102 of
push button safety injector 100 between the extended position and the retracted position. In one
embodiment, retractable needle guard 130 can be configured to lock in the extended position once

medication has been administered by a user of push button safety mjector 100.

[0091] Rcferring to Figs. 4E and 8E, in onc cmbodiment, push button safcty injector 100
includes a lock-out mechanism involving the at least one flexible arm 140F of supporting member
140) and at least one lock-out slot 130A of retractable needle guard 130. In one embodiment,
flexible arm 140F 1s configured to be moveable between an 1nitial position and a lock-out position.
In one embodiment, retractable needle guard 130 1s longitudinally moveable relative to supporting
member 140 when flexible arm 140F 1s 1n the mitial position. In one embodiment, longitudinal
movement of retractable needle guard 130 relative to supporting member 140 1s restricted when

flexible arm 140F 1s in the lock-out position. In one embodiment, the at least one flexible arm 140F

of supporting member 140 1s configured to be radially deflected away from longitudinal axis 104 by
injection ram 106 following release of injection ram 106 by sliding member 110. In one
embodiment, stepped portion 140G of flexible arm 140F 1s configured to engage lock-out slot 130A
in rctractable necdle guard 130 following rclcasc of injcction ram 106 by shiding member 110. In
on¢ embodiment, radially enlarged rib (collar) 106B of injection ram 106 1s configured to deflect

flexible arm 140F following release of injection ram 106 by slhiding member 110.

[0092] Referring to Fig. 9, in some embodiments, Module B of push button safety injector 100
includes safety cap 136 coupled to housing part 102B. In one embodiment, safety cap 136 includes
a needle shield extractor 138 received therein. In another embodiment, needle shield extractor 13¥
18 shidably rcccived 1n through distal opening 130G of rctractable necdlc guard 130. In onc
embodiment, needle shield extractor 138 1s configured to frictionally engage and retentively hold
needle shield 124 to allow extraction of needle shield 124 upon removal of satety cap 136 from the

distal end of housing part 102B. In one embodiment, needle shield extractor 138 1s configured to
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mechanically lock and retentively hold needle shield 124 to allow extraction of needle shield 124
upon removal of safety cap 136 from the distal end of housing part 102B.

[0093] Referrmg to Figs. 11A-13C, an exemplary method of use of push button safety injector
100 1s shown. In Figs. 11A-11C, push button safety injector 100 1s shown when 1n the storage or
initial and unfired state. In one embodiment, safety cap 136 1s coupled to the distal end of push
button safety injector 100 1n the 1mitial position. In one embodiment, push button 114 1s 1n an 1nitial
extended position 1n the 1itial position. In one embodiment, flexible arm 140F of supporting
member 140 1s radially slightly biased inwardly in the initial position. In one embodiment, push
button safety injector 100 1s locked 1n the initial position meaning that push button safety injector
100 1s not able to be fired by a user, for example, by manually actuating push button 114. In order
for a user to operate push button safety injector 100, 1n one embodiment, the user needs to follow the

followmg stcps.

[0094] Referring to Figs. 12A-12C, in one embodiment, 1n order to use the push button safety
ijector 100, safety member 112 18 set to an armed position. In one embodiment, in order to put
safety member 112 1n the armed position, the user needs to first remove safety cap 136 from distal
end of push button safety injector 100. In one embodiment, removal of safety cap 136 exposes
distal end of retractable needle guard 130. In one embodiment, once the safety cap 136 has been
removed, the user presses the exposed proximal end of retractable needle guard 130 against his or
her skin at an intended 1njection site. In one embodiment, as the user presses retractable needle
guard 130 against his or her skin, retractable needle guard 130 moves axially relative to housmng
102. In one embodiment, as retractable needle guard 130 distal moves axially relative to housing
102 1t exposes njection needle 122, which pierces the user’s skin at the intended 1njection site. In
on¢ embodiment, as retractable needle guard 130 distal moves axially relative to housing 102 1t
causes safety member 112 to shift axially in the proximal direction. In one embodiment, by shifting
safety member 112 axially in the proximal direction, safety member 112 creates a clearance space
147 between its inner peripheral surface 1121 and outer peripheral surface 140B of supporting
member 140. In one embodiment, clearance space 147 1s configured to slidably receive at least a
portion of base member 110D of sliding member 110. In one embodiment, safety member 112 15 in
th¢ armcd position when mncer peripheral surface 112118 1n spaced rclation with outer peripheral
surface 140B of supporting member 140. In one embodiment, when safety member 112 15 1n the
armed position sliding member 110 1s laterally moveable relative longitudinal axis 104. In one

embodiment, when safety member 112 1s 1n the armed position the confining portion of safety
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member 112 1s axially spaced from the shiding member 110. In one embodiment, shiding member
110 18 only radially moveable 1in the armed position. In one embodiment, the entire sliding member
110 1s radially moveable in on¢ direction in the armed position. In one embodiment, sliding
member 110 1s slidable at an angle 1n the armed position such that moving sliding member 110
includes at least a radial component. In one embodiment, when safety member 112 1s in the armed
position push button mjector 1s capable of being fired. In one embodiment, once push button safety
injector 100 1s 1n the armed position the user can fire push button injector 100 by performing one or
more of the steps illustrated 1n Figs. 13A-13C, which will be described after the following
paragraph,

[0095] Referring to Figs. 12A-12C, in one embodiment, when safety member 112 18 1n the
armed position, flexible arm 140F of supporting member 140 1s radially slightly biased inwardly. In
onc cmbodiment, when safcty member 112 18 1n the armed position, the at Icast onc ramped membecer
110A of sliding member 110 1s in a complementary relation with the at least one ramped member
114A of button 114 but 1s not engaged with 1t. In one embodiment, when the safety member 112 18
in the armed position, ramped surface 110B of sliding member 110 complements ramped surface
114B of push button 114 but is not engaged with it. In one embodiment, when the safety member
112 1s 1in the armed position, the push button safety mjector 100 1s ready to be fired”. In one
embodiment, when the safety member 112 18 1n the armed position push button 114 18 moveable
axially relative to housing 102. In one embodiment, when the safety member 112 1s 1n the armed
position push button 114 1s manually moveable relative to housing 102 by the user of push button
safety mjector 100. In one embodiment, the operation of manually firing push button safety injector

100 1s as follows.

[0096] Referring to Figs. 13A-13C, in one embodiment, once push button safety injector 100 1s
in the armed position, the user of push button safety injector 100 manually applies pressure to push
button 114 to shift push button 114 axially to a depressed position. In one embodiment, as push
button 114 shifts axially, in response to the user’s manually applied pressure, the at least one ramped
member 114A engages the at least one ramped member 110A of sliding member 110. In one
embodiment, ramped surface 114B of the at least one ramped member 114A comes into sliding
contact with rampcd surfacc 110B of the at Icast onc rampcd member 110A, 1n onc cmbodiment,
ramped surface 114B provides a sliding contact force against ramped surface 110B to urge sliding
member 110 to shift laterally as the at least one ramped member 114A descends further into the

interior of housing 102. In one embodiment, as sliding member 110 shifts laterally relative to
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longitudinal axis 104 a portion of its base member 110D mntervenes in clearance space 147 between
inner peripheral surface 1121 and opposing outer peripheral surface 140B of supporting member
140. In one embodiment, as sliding member 110 shifts laterally relative to longitudinal axis 104, the
momentum of sliding member 110 may cause ramped surface 114B to separate from ramped surface
110B. In one embodiment, ramped surfaces 114B and 110B remain in contact with one another. In
on¢ embodiment, when sliding member 110 18 shifted laterally, injection ram disengages from
aperture 110C of sliding member 110. In one embodiment, as injection ram disengages from
aperture 110C of sliding member 110 1t 15 released by sliding member 110. In one embodiment, as
ijection ram 106 1s released by sliding member 110 biasing member 142 provides biasing force that
urges injection ram 106 to move axially to compress fluid chamber 108 to deliver a dose of liquid
medicament 116 contained 1n fluid chamber 108. In one embodiment, released injection ram 106
engages piston 120 and urges it to move axially toward mjection outlet 118 to expel liquid
medicament 116 through injection outlet 118 and 1into the user of push button safety injector 100. In
on¢ embodiment, when injection outlet 118 1s equipped with injection needle 122, released injection
ram 106 engages piston 120 and urges it to move axially toward 1njection outlet 118 to expel liquid
medicament 116 through injection outlet 118 and injection needle 122 and into the user of push

button safety imjector 100.

[0097] In one embodiment, following injection of liquid medicament 116 into the user of push
button safety injector 100, the user pulls retractable needle guard 130 away from his or her skin. In
on¢ embodiment, pulling retractable needle guard 130 away from the skin releases retractable needle
guard 130 to extend axially. In one embodiment, biasing member 132 provides a biasing force that
urges retractable needle guard 130 to shift axially to the extended position. In one embodiment,
rctractablce ncedle guard 130 conccals injcction necdle 122 1n the cxtendced position. In onc
embodiment, as injection ram 106 moves axially 1t deflects flexible arm 140F of supporting member
140 radially outwardly. In one embodiment, enlarged rib or collar 106B of injection ram 106
confines flexible arm 140F 1n the detflected position. In one embodiment, as retractable needle
guard 130 extends axially, deflected flexible arm 140F of supporting member 140 engages lock-out
slot 130A. In one embodiment, stepped portion 140G of flexible arm 140F 1s received in and
through lock-out slot 130A. In one embodiment, by engaging lock-out slot 130A flexible arm 140F
precludes any axial movement of retractable needle guard 130 relative to housing 102. In other
words, 1n one embodiment, following injection, push button safety injector 100 enters a lock-out

statc which precludes the user from reusing push button safety injector 100. In one embodiment,
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when push button safety injector 100 1s 1n the lock-out state 1t minimizes exposure of 1ts user or
others with access to push button safety injector 100 to the possibility of accidental needle sticks and
other risks associated with exposure to residual liquid medicament 116, bodily fluids, and/or blood

borne pathogens during handling and/or disposal of push button safety injector 100.

[0098] It will be appreciated by those skilled in the art that changes could be made to the
exemplary embodiments shown and described above without departing from the broad inventive
concept thereof. It 1s understood, therefore, that this invention 18 not limited to the exemplary
embodiments shown and described, but 1t 18 intended to cover modifications within the spirit and
scope of the present invention as defined by the claims. For example, specific features of the
exemplary embodiments may or may not be part of the claimed invention and features of the

disclosed embodiments may be combined. Unless specifically set forth herein, the terms “a”, “an

and “th¢” arc not limited to onc clement but instcad should be rcad as mcaning “at lcast onc”.

[0099] It 15 to be understood that at least some of the Figs. and descriptions of the invention
have been simplified to focus on elements that are relevant for a clear understanding of the
invention, while eliminating, for purposes of clarity, other elements that those of ordinary skill 1n the
art will appreciate may also comprise a portion of the invention. However, because such elements
arc well known 1n the art, and because they do not necessarily facilitate a better understanding of the

invention, a description of such ¢lements 1s not provided herein.

[00100] Further, to the extent that the method does not rely on the particular order of steps set
forth herein, the particular order of the steps should not be construed as limitation on the claims.
The claims directed to the method of the present invention should not be limited to the performance
of their steps 1n the order written, and one skilled 1n the art can readily appreciate that the steps may

be varied and still remain within the spirit and scope of the present invention.
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CLAIMS

WHAT IS CLAIMED IS:

1. A push button safety injcctor comprising:

a housing having a proximal end, a distal end spaced from the proximal end, and a

longitudinal axis:

an 1njection ram positioned along the longitudinal axis and configured to actuate a fluid

chamber, the injection ram being biased toward the distal end in an initial position:

a sliding member retaining the injection ram in the initial position and configured to perform

a sliding movement in a radial direction;

a safety member confining radial movement of the sliding member in the initial position and

allowing radial movement of the sliding member in an armed position; and

a button moveable in an axial direction between an initial extended position and a depressed
position, the button being engagable with the sliding member by a sliding contact of corresponding
ramped surfaces, and configured to move the sliding member radially in the armed position, wherein

the shiding member releases the injection ram when the button is in the depressed position.

2. The push button safety injector of claim 1 further comprising:

the fluid chamber, the fluid chamber configured for storing and dispensing a liquid

medicament through an injection outlet.

3. The push button safety injector of claim 2, wherein the fluid chamber includes a piston

slidably and sealingly received there within and configured to be longitudinally movable in the fluid

chamber.

4, The push button safety injector of claim 2, wherein the fluid chamber includes the injection

outlet.
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S. The push button safety injector of claim 4 further comprising:

a retractable needle guard configured to be moveable longitudinally relative to the fluid

chamber between an extended position, in which it extends along at least a length of the injection

outlet, and a retracted position, in which the retractable needle guard exposes at least a portion of the

length of the injection outlet.

6. The push button safety injector of claim 5 further comprising:

a sleeve member interposed between the fluid chamber and the retractable needle guard.

7. The push button safety injector of claim 5, whercin the retractable needle guard is biased

toward the distal end of the housing in the extended position.

8. T'he push button safety injector of claim 4, wherein the injection outlet comprises a hollow

mjection needle configured for piercing through a user's skin and for delivering a needle-assisted jet

of a medicament contained in the fluid chamber.

9. The push button safety injector of claim 2, wherein the fluid chamber includes a prefilled

syringe or carpule configured to fit within the housing.

10. The push button safety injector of claim 2 further comprising:

a sleeve member configured to hold and position the fluid chamber and/or to minimize

movement of the fluid chamber due to injection force of the injection ram.

1. The push button safety injector of claim 10, wherein the sleeve member is contained within

and mounted to the housing and configured to act as a support for a biasing member interposed

between the sleeve member and the needle guard.

I2.  The push button safety injector of ¢laim 10 further comprising:

25

CA 2903484 2018-01-25



an elastomeric member interposed between the fluid chamber and the sleeve member.

3. The push button safety injector of claim 1, wherein the sliding member includes an aperture

extending longitudinally there through.

4. The push button safety injector of claim 13, wherein the aperture includes a slot and a hole,

wherein the slot 1s in communication with the hole.

5. The push button safety injector of claim 14, wherein the slot has a width and the hole has a

diameter, wherein the width of the slot is less than the diameter of the hole.

16.  The push button safety injector of claim 14, wherein the injection ram near the proximal end
includes an engagement recess configured to engage the slot of the sliding member when the

Injection ram is in the initial position and to be slidably disengagable from the slot when the safety

member 1s in the armed position.

7. The push button safety injector of claim 1 further comprising:

a safety cap removably coupled to the distal end of the housing, wherein a user must first

remove the safety cap from the housing before the user can place the safety member in the armed

position.

18.  The push button safety injector of claim 17, wherein the safety cap removably is configured

to recelve proximal end of the retractable needle guard there within.

19. The push button safety injector of claim 5 further comprising:

a lock-out mechanism having at least one flexible arm formed in a supporting member and at

least one slot formed in the retractable needle guard, the flexible arm being configured to be

moveable between an initial unlocked position, which allows longitudinal movement of the needle
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guard relative to the supporting member, and a lock-out position, in which the at least one flexible
arm 1s 1n a locking engagement with the at least one slot of the retractable needle guard, wherein the

retractable needle guard is locked in the extended position following injection.

20.  The push button safety injector of claim 1, wherein the safety member is moved relative to

the sliding member between the initial position and the armed position.
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