PALM ACTIVATED DRUG DELIVERY DEVICE

CROSS REFERENCE TO RELATED APPLICATIONS

(8081}  This application is a contipuation-in-part of Unired States Patent Application
Serial No. 12/905,572, filed October 15, 2010 which claims the benefits Umited States
Provisional Application Serial Nos. 61/361,943, filed on July 7, 2010, and 61/252,378, filed
October 16, 2009, the disclosures of which are hereby incorporated by refercnce in their entireiy

herem

TECHMICAL FIELD

(#9082} The invention genez‘aliy refates to methods and devices for parenteral drug
delivery. The devices pm‘vi ic for assisted manual drug delivery with confirmation of completion
of the drag delivery process. The devices provide a systom with improved safety and casc of use
and audible, or other forms of, feedback to the user to indicate when drog delivery 15 in process,
completed, or both, to avoid one or both of incomplete dosing and wasted medication as well as

to provide a system with improved safety and case of use.

BACKGROUND
#0837  For many vears, an accepted method for parenteral drug delivery has been
through the use of syringe and needle. The syringe cordaius a quantity of a drug sold either in a
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pre-filled syringe or introduced into a syringe by drawing the drug into 8 syringe from a vial or

other condainer. Syringes have been widely a ed due to their low manufacturiog cost and
simple, ctive design. For the user, however, syrin ges and needles bave a number of
drawbacks.

#6647 One drawback is that many pationts have a fear of needics. In instances in
which self-medication is required, such as those requiring raultiple, daily mjections, patienis
may not administer thelr medication according to their preseribed regimen due 1o the fear of
needles, the pain that 15 often associated with an injoction, the dexterity that s roquired o
properly administer a drug vie needle and syringe or othey, similar factors. For some, that have
their vision, dexterity, or awarcness impaired, sclf-administration via needle and syringe may
preseot additional difficulties that can prevent ther from recerving their required medication.

[6868] There also are safety and disposal concerns associated with needles and syringes
not ouly for the paticnt, bt for those around them that may resalt from contaminated needies,

accidental punctores, cross-contamination, and the hike, 1 addition to the social stigma



associated with a needle and syringe drug-treatinent regimen. Digspite these drawbacks,
however, many patients are encouraged to use needies and syringes (o deliver their medication
due to the ability to control insertion of the needie and the speed of the drug delivery when the
planger in the syringe B depressed and, thevefore, control their perception of pain and discomfort
associated with this type of drug injection.

[6606] Scveral advances have been made over the years to help facilitate sclf-
administration of medication. Such advances tuclude smaller needles with toprovad fip-
geometry to reduce the pain. Safety syringes that encase the needle before, after, or before and
after use have boeon used to mininize concerns over accidental punctures with needles,
Improved ergonomics n syringe design, as well, have been prometed to reduce the dexterity
required to accurately and safely self-administer medication via needle and syringe. Pre-filled
disposable devices having a form-factor sinilar {0 that of a pen were developed to improve

dosing accuracy, and auto-injectors have been used to hide the needle from the patient to reduce

fears and satfety concorns cither by retracting the noedle or placing a shicld around the veedie,

[@607F While such advances have tmproved needle and syringe based drog delivery,
ergonomic deosigns, pens, and auto-injeciors all retain a substantial similarity to the original
needle and syringe concept, thus limiting thetr acceptance by patients who need to self-
administer thetr medication. Current systems employ a form factor that suggests the common
“orab and stab” injection fcchnigue, whercin the user grips the deviee in the palm and places the
thumb over an activation button,

[B0888]  Current auto-injectors transter control of drug delivery futo the body to a
mechanical system. Because such a system is highly dependent on the specific mechanical
design of the auto-injecior, patients may require specialized training to use the device and siill
risk naccurate dosing. This situation is highly problematic when delivering very expensive
drugs that might only be administered on a weekly or even more infrequent basis.

[6669] The typical method of use of current auto-injectors includes the patient holding
the device against the skin for several seconds while the device is in the process of delivering
aedication. Many users, and the elderly in particular, may experience fatigue in their arm or
hand causing them to exert umeven pressure of the device agamst the skin, or they may remove
the device prematorely. Bither sitnation can result in inaceurate dosing, wasted medication,
mereased discomfort, and the like. Under any of these circumstances, the current devices and
methods that melade, or evolved from, the traditional syringe and needle system have

shortcomings that compromise the efficacy of a prescribed drag resimen.
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{6818} Finally as with any health-care related device or serviee, the cost of any
frequently used component of a treatment regimen roust be considered. While providing drugs
fo vials that are used o fill cmpty syringes at, o1 about, the time of & patient’s medication reay
provide the least expensive sohution, it adds an additional opportanity for waste or loss of an
expensive drug. If that drog requires refrigeration, it way experience degradation cach time it is
removed and reinserted info the refrigecation device before and after filling the syringe, which
caun lead to less than expected drug efficacy if the vial contains a quantity of drug that is
delivered over u long pertod of time. While pre-filled syringes offer an udvantage in both
reliability and conveniconce, such devices still have the inhcrent drawbacks proviously recited.

180111 wWith devices such as pre-filled auto-injectors, the device is most commonly
mamifactured for use with a wide variety of medications, but i< tatlored to no one medication.
Becaose such devices rely on mechanicel systems employing springs to conurol the injection rate

fthe drug, many drugs of different viscosity or that require refrigeration and change viscosity
appreciably as a rosult of tomporature change, may be delivered too quickly or too slowly for the
predetermined spring-force of the asto-injector design. In many instances, too low a spring force
may result in incomplete drog delivery, removal of the device before completion of the delivery,
or excessive pain and discomfort to the user resulting from a prolonged period during which the
mjection device is inserted into the body. Too high a spring foree, however, can result n drug

L35

delivery that is so rapid that it degrades the drug, sy result in syringe breakage, or may causc
injection force pain to the patient caused by rapid delivery of an acidic drug or by inducing a
pressure gradiont under the skio or in a vein

(88127 Thus, thore are many opportonities for advancement in the field of episodie,

parenteral drug delivery that could overcome “needle-phobia”, reduce pain o the patient, and

merease the safety, reliability and efficacy of many drug treatment regimen.
SUMMARY

{8137 Inaccordance with an embodiment, u device configured to administer a
medication can comprise a lower housing that includes 8 housing latch and a syringe that is
suppotted by the lower housing and is configured to retain a medication. The syringe can have a
needie configired to be inserted into tissue. The device can further comprise a noedle guard that
is movable refative to the lower housing along a first direction from a {irst position to 2 second
pusition so as to expuse the needle, and 40 upper housing supported refative to the lower

housing. The upper bousing can be configured to receive a manual foree and move with respect
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to the lower housing along a second direction opposite the first direction from a pre-use position
to a dispensed position in response 1o the manual force. The device can further comprise a
plunger rod carried by the upper housing and movable with the upper housing so as to advance
relative to the syringe when the upper housing is moved along the second direction
Advancement of the plonger rod relative to the syringe can caose the syringe to delver the
medication out the needle. The housing latch can releasably interfere with the upper housing
whern the upper housing is in the pro-use position so as 10 prevent the upper heusing from
moving toward the dispensed position, and the movement of the needle guard towurd the second
position, can causc the interforence {o be romoved, thoreby allowing the upper housing to move

ﬁ.

om the first position to the second position,

BRIEF DESCRIPTION OF THE DRAWINGS

[6014] The foregoing summary, as well as the following detailed description of' the
preferred embodiments of the application, will be better understood when read in conjunction
with the appended drawings. For the purposes of llustrating the present disclosure, there is
shown in the drawings preferred embodiments. 1t should be understood, however, that the
application 1s not Hrotted to the specific embodiments and methods disclosed, and reference 18
made to the claims for that purpose. In the drawings:

[6015] FIG. 1A is a side clovation view of an conbodiment of the present invention,

[8016] FIG. 1B is a side view of the embodiment of Fig. 1A afier cap removal,

(8177 FIG. 10 38 a side view of the embodiment of Fig. IB after depression of the
mnterlock button.

[B018] FIG. 1D is a side view of the embodiment of Fig. 1C afier the veedle guard bas
been retracted, cxposing the needle.

[6613] FIG. 2A is aside view of the embodiment of Fig. 1D during drug injection.

[6628] FIG. 2B is a side view of the embodiment of Fig 2A upon completion of dug
wgection,

{88217 FIG. 2C 15 a side view of the embodiment of Fig. 2B after the needle guard has
been extended, conccabing the necdle,

{6622} FIG. 3 is a depiction of an exploded view of the embodiment of Fig, 1A,

186231 FIG. 4 15 a depiction of a ¢ross-sectional view of the embodiment of Fig. 1AL

(80247 FIG. S is a depiction of a partial cross-sectional view of a portion of the

cmbodiment of Figure 1A, deopicting a latch,
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[#82581 FIG. 6 is a depiction of a partial cross-sectional view of a portion of the
embediment of Fig. 1A, depicting s latch
16626} F1G. 7 is a depiction of a cross-sectional view of the embodiment of Fig. 2A.
(86277 FIG. B is a depiction of a cross-sectional view of the embodiment of Fig, 2R,
(80287 FIG. 9 is a depiction of a cross-sectional view of the embodiment of Fig. 2C
[6629] FIG. 10A is a side view of another embodiment of the present invention.
[8038] FliG. 108 ts a side view of the embodiment of Fig, T0A after cap romoval.
[@8317 FIG. 10C is u side view of the embodiment of Fig. 108 after the needle guard

has been retracted, ¢

xposing the needle,

186327 FIG. 11A is a side view of the erabodiment of Fig, 10C during drug injection.

(86331 FI1G. 118 is a side view of the embodiment of Fig. 11A upon completion of drug
injection.

[6634] FIG. 11C is a side view of the cmbodiment of Fig. 118 after the needle goard
has been exiended, conccaling the noedlc,

{86351 FIG. 12 is a depiction of an exploded view of the embodiment of Fig, 10A.

168367 FIG. 13A is a perspective view of the lower housing of the embodiment of Fig.
HOA.

[B6377  FIG. 138 is a perspective view of the middle housing of the embodiment of Fig.
FOA.

[6838] FIG

and raiddie housings

(#0381 FIG

#0487 FIG
FOA.

[8041} FIG
of Fig. 10A.

(66427 FIG

of the embodiment o
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. 14 is a depiction of a partial cross-sectional view of a portion of the upper
of the cmbodimaent of Fig. 10A.
. 15 4s a depiction of a latching mechanism of the embodiment of Fig. 10A

. 16 is a depiction of another fatching mechanism of the embodiment of Fig.

. 17A 5 a depiction of a cross-sectional view of a portion of the embodinmem

. 178 is a depiction of a perspactive view of a portion of the lower housing

f Fig. 10A.

18843]  FIG. 1845 a cross-sectional view of the device of Fig. 10A.

[B844] FIG. 19 is an exploded, side view of still another embodiment of the present
mvention,

(8043  FIG. 20 15 a depiction of 8 cross-sectional, side view of vet another embodiment

of the present invent

ton prior (0 use.



[#B46] Fig. 21A is a perspeetive view of an alternative design of the lower housing of
the embodiment of Fig, 10A.

6647} Fig. 21B is a perspective view of an alternative embodiment of the lower
housing of Figure 10A .

[8048] Fig. 21C is a cross-sactional view of the lower housing of Figure 21B.

[6643] Fig. 22A is a front perspective view of yet another embodiment of the
medication delivery device, in & pre-use position, the medication delivery device including a
lower housing, » middie housing attached to the lower housing, un upper housing movably
attached to the middle housing from a pro-usc position to a dispensed position, and a needic
guarid mwovable relative to the lower housing from a first position 1o 4 second position and
subsequently to a final poaition.

(80581 Fig. 228 is a front elevation view of the medication delivery device shown in
Fig. 224 in g post-use position with the upper housing sobstantially covering the middie housing,

8051} Fig 22
Fig, 22A.

a cross-sectional view of the medication dcl VOry device shown in

63527 Fig. 22D is a cross-sectional view of the medication delivery device shown in
Fig. 228 with the needle guard i the sccond position whereby the neeidle s exposed.

[6831  Fig. 22E is a eross-sectional view of the medication delivery device shown m
Fig. 22D with the necdle guard in the final posttion whercby the needle is encapsulated,

[6654] Fig. 23 is an exploded view of the medication delivery device shown in Fig
22A, inclading a grip cap, bowsing hody, and skirt of the upper housing, syringe retainat,
syringe, and needle shield.

[6655] Fig. 24A is a bottom perspective view of the upper housing body shown in Fig.
3, the upper housing body ncluding a pair of guides that cach defines an abutment surface and
a guide channel

[8656] Fig. 24B is a side clevation view of the upper housing body shown in Fig. 24A.

[80587] Fig. 24C is a cross-sectional view of the skirt shown in Fig. 23, the skirt
including a body and four friction members defined as rails that extend from the body,

[BOS8]  Fig 25A 13 a perspective view of the muddle housing shown in Fig. 23, the
middie housing inchuding a sidewall and foor friction members defined by cantilevered portions
that extend from the sidewall,

(60891 Fig. 258 is an enhanced side elevation view of one of the cantilevered portions

of the middle housing shown in Fig, 2SA.
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(88687 Fig 25C is a cross-sectional view of the medication delivery device shown in
Fig, 2Z2A showing the ribs of the skirt interfering with the cantilevered portions of the middle
housing wher: the upper housing is moved along the middle housing from the pre-use position to
the dispensed position

(88617 Fig. 20A is a perspective view of the lower housing shown in Fig. 23, the lower
housing including a pair of housing latches that are configurad fo interfore with the guides of the
apper housing to maimiain the upper bousing i the pre-use position and are also configured to
interfere with the needle guard to maintain the needie guurd in the final pusition so 4s to prevent
reusc of the dovice.

188627  Fig. 268 s a front perspective view of the lower housing shown in Fig, 26A,

[B6631  Fig. 27A is a perspective view of the syringe retainer shown in Fig. 23, the
syringe retainer being contfigured to rotain the syringe.

[6064] Fig. 27B is s perspective view showing the syringe being nserted inio the
syringe votainer of Fig. 27A.

[88651 Fig. 27C is a perspective view of the syringe and syringe retainer combination
of Fig. 278 being inserted into the lower housing

0667  Fig. 28 is a perspective view of the needle guard shown i Fig. 23, the needle
guard including a pair of extensions that each includes o stop that mamtaing a respective housing
fatch in mtorforence with the gindes of the upper housing, and a needle goard lateh that is
configured 10 interfere with the housing latch after the needle guard moves from the second
position to the final position.

[BG67] Fig. 29A apartial front clevation vigw of the medication delivery device shown
in Fig. 22 A when the upper housing is in the pre-use position and the ncedle guard is in the first
position such that stops of the needle guard extonsions abut the bousing latches and maintain the
housing latches m imterference with the abutment surfaces of the upper housing guides so as o
mainiain the upper housing in the pre-use position.

[8068] Fig. 29B is g partial front clevation view of the medication delivery device
showan in Fig. 29A with the upper housing guide removed for clarity when the needle guard has
moved 1o the second position such that the stops of the needle guard extensions no longer abut
the housing latches.

[$068] Fig. 29C 15 a partial front elevation view of the medication delivery device
shown in Fig. 298 with the upper housing moving toward the dispensed position and the housing

latches being moved isto the channels of the apper housing guides.
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[#878] Fig. 29T is a partial front elevation view of the medication delivery device
shown in Fig. 29C with the upper housing in the dispensed position.

16671} Fig. 29E is a partal front elevation view of the medication delivery device
shown in Fig. 29D with the upper housing guide removed for clarity when the upper housing is
in the dispensed position and the needle guard begins 1o move from the second position and
toward the final position.

[8072]  Fig 29F 16 a partial front clevation view of the medication delivery device
shown in Fig. 29E when the needle goard s in the final position and the needle guard Intches are
in mtorforonce with the housing latches to thoreby lock the needle goard i the final position.

186737 Fig. 30A is a frout elevation view of the medication delivery device shown in
Fig. 22A in a pre-use position.

[8G74] Fig 30B is a front elevation view of the medication delivery device shown in
Fig. 30A with the cap removed so as cxpose the needie guard.

[8075] Fig. 300 i3 & front clovation view of the micdication delivery dovice shown in
Fig. 30B with the needle goard in the second position.

§6761 Fie 30D is a front elevation view of the medication delivery device shown in
=1 R
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. 30C with the upper bousing moving toward the dispensed posttion.

186777 Fig. 30E is a fromt elevation view of the medication delivery device shown in
Fig. 20D with the uppor housing m the dispenscd position.
[8078] Fig. 30F is a front elevation view of the medication delivery device shown in

Fig. 308 with the needie guard in the final position.

DETAILED DESCRIPTION OF IHLLUSTRATIVE EMBODIMENTS

186787 The tolfowing dotatled deseription s to be read with reforones to the drawings
in which like clements in different drawings are identically numbered. The drawings, which are
not necessarify to scale, depict exemplary embodiments for the purpose of explanation only and
are not mtended to Hmit the scope of the invention. The detailed description ithustrates by way of
exanple, not by way of Hmitation, the principles of the mvention.

[#088] The prosent invention 15 a drug delivery dovice, and methods for its use, which
device overcomes many of the limitations and drawbacks of conventional syringes and needles
as well as auto-iyjector-type devices. To overcome the drawbacks and Hmatations of prior
devices and to address the vnfilled needs in the art, embodiments of the presently disclosed

device and methods include a device that is configured such that the user docs a6t see and cannot
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touch the needle, reducing needle-phobia and potential for needle contamination. This includes
automatic shiclding of the needle after debivery of the drog.

#6817  Embodiments of the dovice have an ergovomic form-factor that permits
operation one handedly and conveniently allows for alternate site injections, such as the leg, arm,
or abdomen. In embodiments that include a pressure-sensitive triggering, a needle guard latch
ihibiis movement of the needle. In this manner, the device inclodes a safeiy mechanism that
wilf not allow the needle to be exposed if ¢ is not pressed against the injection site.

(88827 In Figs. 1A-1D s tHustrated one embodiment of the device of the invention that
mnchudes a window 1804 to view the drug prior to use. A colored indicator may appcar 1o the
window atter the device has been used, to provide a visual indication to the user of whether the
device’s drug has been spent. Further, after the drug is delivered, increased safety and reduction
in the possibility of accidental needle punctures is provided.

[6683] To ensure that the user is aware of the status of the drog delivery and whether it
16 completed, this eobodimont of the mvention includes pawls and ratchets, such as those
ilustrated by the pawl 117 and ratchet 116 shown in Fige. 4 and 7, that engage to prodouce one or
raore audible clicks whea the tgection is completed. Such a mechanism may signal the user that
the dose has been dehivered and the device can be removed from the skin, proventing premature
withdrawal of the device from the injection site. Thus, the user actively participates during the
cntire delivery process, unfike conventional auto-injectors for which the usor may need to wait
several seconds for an assurance that the full dose has been aduministered.

[B0884]  To provide greater feedback to the user, the disclosed system of pawls and

ratchets also provides audible elicks and motion of the device during delivery to indicate that the
injection is progressing. In yet another embodimeni, a fouder click at the ond of delivery alone
or in combination with & visual mdicator provides | foedback confirming that the delivery s
compieted.

6851 Morcover, the present invention has a friendly, unintiomdating design and
method of operation, unlike conventional needle safety devices and avto-injectors, which arg
rerainiscent of syringes and discoraforting to the user. Additionally, unlike conventional auto-
mjectors, the user controls insertion of the needle and ingection of the drug as described
hereinafter,

[#086] InFigures 1 through 9 are shown an exemplary device of the invention. In Figs.
TA through 1D 18 shown an embodiment of the device in various stages leading up to injection of
the drug and in Figs. 2A throough 2C is shown the embodiment daring and after injection of the

drug. Figure 1A shows the device 100 in its pre-use configuration as it may be received by the



user. In this relaxed position, upper housing 101 partially overlies the proximal or uppermost
portion of fower housing 102, In describing the various embodiments of the device, the term
proximal is used in relation o the upper end of the device and distal is used in relation to the
bottom surface of the device. For example, in Tig. 18, distal 15 used jo relation to bottom surface
or bottom 131 of device 100,

(88877 Asshown, the device's ouiwardly visible features include upper housing 101,

lower housing 102, cap 103, window 104, fnterlock button 1053, grip ring 106, bottom edge 111

5,z
of the upper housing 101 and dose indicator 107, Figure 3 is an expluded view of the
componenis of this cbodiment of the invention.

[8088) A preliminary step in using the device is to remove cap 103, which is removably
attached to lower housing 102, as shown in Fig. 1B, Removing the cap 103 simultancously
removes needle shield 113 and exposes needie guard 108, Window 104 and needle goard slot
109, cach of which are preferably present on both sides of the device, allow the user to view and
wmspect an mtemally housed syringe 118 and its drog contonts,

[BB881  Inuse, the device is grasped by placing the palm of the hand over the top of the
upper housing 101, simifar to how one grasps a floor- moumted, antomotive gear shifi. Grip ting
106 provides a visual cue to the user on how to grasp the device. In ove erabodiment, grip ring
106 s covered, or coated, or made of a suitable elastomeric material including, without
fnitation, ncoprene rubber, urcthance, polyurethanc, silicone, natural rubber, thermoplastic
clastomer (“TPE™), or combinations thereof to provide a non-slip and comfortable gripping
surface.

(88987 The user presses the device, by downward pressure of the palm on grip ring 106
and interiock button 105, against the body at the desired injection focation, typically the top oy
side of the upper leg, the abdomen, or the side or back of the upper arra. The pressure of the
paim on interlock button 105 causes it to deflect downwardly, as shown in Fig. 1C, which in tum
unlatches needle guard latch 124, shown in Fig, 3, allowing the needle goard 108 to shide
upwardly, and exposing needle 110 {note that some device componenis have been removed from
Fig. § for dlustration purposes). Needle guard larch 124 15 formed integrally with a portion of
the distal end of upper housing slesve 120, Upper housing sleeve 120 15 a hollow eylnder a
portion of which resides in the upper housing 101 and portion of which resides in lower hoosing
102 when the device is in the relaxed position. Upper housing sleove 120 is fixedly attached to
upper housing 101 and performs latching functions and acts to trap biasing element 119 against

lower housing 102 as described in more detail below.
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[0891] Needle guard lateh 124 includes inwardly, with respect to the longitudinal
center axis A-A’ of the device, ramped surface 127 and stop 130 at its uppermost end. To
unlateh the needle guard latch 124, an ourwardly ramped surface 128, complementary to surface
127, that forms the distal end of interlock button extonsion 123, engages ramped surface 127 on
the needle guard laich 124, Engagement of surfaces 127 and 128 causes the needle guard latch
124 to deflect cutwardly, with respect to the center axis, removing stop 130 from blocking the
apward movement of needle guard 108, The latching mechants and needls guard 108 are
preferably configured so upward movement of needle guard 108 is prevented anless the interlock
button 105 is fully depressed. This protects the needle from contamination and damage duc to
contact with other surfaces, protects the user from accidental needle punciares, and shields the
needie from view.

{80921  As the user continues to press downwardly on upper housing 141, needle goard
108 moves upwardly, exposing and allowing needie 110 {0 penetrate the user’s skin, stopping
wher bottor surface 13 1ef the fower housing 102 s substantially flush against the skin. Onee
needie guard 108 passes beyvond stop 130, the oser may release interlock button 105, or chose not
to, without affecting the remaining injection steps. When interlock button 105 is released,
resifient member 121, retoims imterlock button 105 to the up position. Moverent guide 132 acts
1o ensure that interlock button travels straight up and down

186931 The ncedle msertion process deseribed herein gives control of msertion to the
user. This feature slows the user to fake advantage of a commenty used method often employed
by insulin-dependent diabetics: if the needle is brought 1nto contact with the skin and held there
without piercing the skin, after a fow seconds the user will no longer feel the presence of the
needie, at which point the needle can be inserted pain free by increasing the pressure applied to
the needie.

6694}  Adtier needle 110 has been inserted into the user, the injection process typically
begins, as shown in Figs, 2A through 20, With reference to Figure 6, aA housing latch 122 that
is a part of lower housing 102 is shown i close-up detail and prevents the upper housing 101
from rooving with respect to the lower bousing 102 in the device’s pre-use stafe (note that some
device components have been removed from Fig. 6 for illustration purposes). When needle
guard 108 has completed its upwasd travel, ramped surface 133 on needle guard 108 contacis a
ramped portion of surface 134 that forms the end of housing latch 122, causing the housing latch
122 1o deflect inwardly, thus allowing the upper housing 101 and upper housmg sleeve 120 10

move downwardly.
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[B895]  After inserung needle 110 into the body, the user maintains prossure on the
upper housing 101, Asshown in Figs, 3, 4, 7 andS a phunger rod 115 pushes on a plunger 112,

\

Plunger rod 113 is connected fixedly to the upper housing 101 and syringe 118 is secured to or
held in a eylinder formed within lower housing 102, Thus, when the upper housing 10 moves
downwardly with respect to and over the lower housing 102, a dmug inside the syringe 110 s
delivered through the needle 110 to the patient by the downward movement of plunger rod 115
and plunger 112 within syringe 118,

[B896]  After the housing latch 122 15 disengaged, a biusing element 119 thet surrounds

the distal cnd of upper housing slecve 120, is freed from a tonsionod statc to apply a downward

=k,

orce o the upper housing 101 by exerting a downward foree on upper housing sleeve 120,
which is fixedly attached, at its gppermost end, to upper housing 101, Biasing clement 119 also
can be used to provide energy for assisting with advancement of phinger rod 115 and plunger
112 with the user providing additional required foree resulting in injection of the drug or the
encrgy supplicd by the biasing cloment 119 may be sutticicnt only to advancs plonger rod 15 and
phimger 112, In another embodiment of the present invention, biasing clement 119 provides
sufficiont force to inject the drug, without additional force input required by the user, thus
providing an injection device in which the needle is mavually tnserted and the drug ts
automatically injected. The biasing element may be any component capable of exerting a
downward foree on upper bousing sleove 120 to the degree destred and may be, without
limitation, a spring, a compressed gas actuator, a hydraulic drive, a wax actuator, an
clectrochemical actuator, a shape memaory alloy, and the like and the combinations thereof. In
the embodiment depicted in Figs. 1 through 9, the user provides the additional force requived to
advance the plunger rod 115 and plunger 112 by pressing dowawardly on the upper housing 101.
Thus, the force requited by the user to mject the drug s reduced, in a manner analogous to the
way power stesting in a car reduces the force requived by the driver o turn the steering wheel
Unlike conventional auto-injectors, the user contributes o the force required for jection and the
pregent invention provide the vser control over the rate of injection of the drug.

[8897] Refewing to Figs. 4 and 7, cross sectional views of embodiments of the presend
mvention are shown both before and after delivery of the drug has commenced, vespectively. As
the drug 1s being delivered, a pawl 117 which is attached to upper housing sleeve 120 moves
along a ratchet 116 that is attached to the fower housing 102, The pawl 117 and the ratchet 116
may serve, at least, the following two fimctions.  Fivst, separation of upper bousing 101 from
lower housing 102 by pulling them apart is prevenied. Second, the motion of pawl 117 along

ratchet 116 produces a soft clicking noise, providing foedback to the wser that upper bousing 101
17



is moving and the drug is being delivered. Addisionally, and as ilustrated in Fig. 8, at the end of
travel of upper housing 101, pawl 117 may be configurad to engage a deoper recess in raichet
116, thereby producing a louder clicking sound, which can provide an audible signal to the user
that end of wavel has been reached and the drug has been fully delivered, and farthor locking the
apper housing 101 in place 1o prevent resetting or reuse of the device.

[6698] Recferring to Figs. 2B and 8, when the drug is completely injected and upper
housing 101 18 af the end of #is travel, bottom edge 111 of upper housing 101 covers doss
indicator 107, Dose mdicator 107 is a circumferential, colored ring at the distal portion of luwer
housing 102, This provides a visual cuc to the uscr that the drog delivery has been compicted.

18099 Priov to use, the patient can view the drug thmugii window 104 10 inspect it for
clarity and particulates. Afler use, the planger 112 can be viewed in the window 104, indicating
that the device has been used. Alternatively, the window can be designed such that the phimge
rod 115 as well is visible after the injoction is complete. The planger 1172 and the plunger rod
115 can be brghily colored o provide a clear tndication to the paticnt that the dovice has beon
used.

#1087 Referring to Figs. 20 and 9, after completing the injection, the user ramoves
device 100 from the skin, and needle guard return elemernd 114 causes needle guard 108 1o

extend over needle 110, protecting the user and others from aceidental needle punctures. Needle
guard return may be any clement capable of cansing necdle guard 108 to extend over needle 1160
including, without limitation, a spring, a compressed gas actuator, a hydraulic drive, 2 wax
actuator, an elecirochemical actator, a shape memory alloy, and the ke and the combinations
thereof. Once needle guard 108 is fully extended, a needle goard lock 125 engages a slot in
needic guard 108, preventing the needle guard 108 from retracting. Needle guard lock 125 is a
canitlover fatch extending mwardly frore the tmer surface of upper housing sleeve 120. Lower
housing tib 126, a part of the lower housing 102, may be configured to provent the needle goard
lock 128 from cngaging the slot in the necdle guard 108 promaturcly during delivery by blocking
the slot. In another embodiment of the presant invention, needle guard 108 may extend and lock
in place it device 100 is removed before delivery is complete, to prevent reuse, or sharing of the
device.

(1017 With the assisted delivery approach offered by the present invention, the user ie
actively engaged during the entire delivery process, This is distinguishable from the activation
process for conventional auto-inserters, in which atter pressing the bution, the user passively
waits, for several second, for the dmig to be delivered, sometimes wondering whether the

ingection is it procgss or not.
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[#102} The assisted activation approach of the present invention has the additional
advantage that it reduces development time and cost associated with moditying the injection
device for delivering different drugs because the user countrols delivery speed by varying the
force applied to the upper housing 101, 18 the plunger s slightly stuck, the user can apply a Hitle
more foree, unlike conventional auto-injectors that must be designed for worst case force
requirements, that vary depending on the drug, cartridge, plunger, needle, and friction in the
mechanist,

{8163} Inanother embodiment, the interlock button 108 und the interlock spring 121
can be omitted from the dosign. In this embodiment, the upper housing 101 18 free to move

downwardly before hitting a stop, This movement is used to unlock the veedle guard 108 using a

U

3

mechanism simtlar the interlock mechanism described above, allowing the needle guard 108 to
the upper housing 101 to discontinue moving downwardly and inject the diug in 4 similar
manner as is deseribed above,

{6104} In Figs. 10 through 18 is depicted vet another embodiment of the invention, In
Fig. 10A is shown device 200 with upper housing 205, lower housing 202 and middie bousing
201 therchetwesn, Upper bousing 205 juckides grip cap 228, In the relaxed position, upper
housing 203 partinlly overhies the proximal, portion of middle housing 201, The distal-most
portion of middic hoasing 201 4s fixedly scated 1 lower housing 202, Also shown in Fig, 10A

arc upper housing bottom edge 211, travel ridge 216, and window 204, Window 204 preferably

18 seated within the distal portion of lower housing 202, A second winddow, not shown,
preferably is present on the device on the side opposite of window 204,

[$1065] Cap 203 is removably attached to lower housing 202 and, in Fig. 10B, is shown
removed from device 2040 to expose needle shield 213, needie shield clamp 217 and needle guard
208, During removal of cap 203, needle shield clamp 217 grabs and simultaneously removes
needie shield 213 exposing needle guard 208 to the user. When the device user presses the
needic guard 208 against the skin, this action causes needle guard 208 to slide upwardly
exposing needle 210, as shown in Fig. 10C.

[8106]  Figore 12 s an exploded view of device 200, Grip cap 228 melades grip cap
assembly pine 230 that fixedly secure grip cap 228 on upper housing 205, Assembly pins 230
mate with holes 242 in upper housing 205, Preferably, assembly pins 230 are square in cross-
section with rounded corners providing an interfering surface between the comers of assembly

-
b

pins 230 and holes 242, Guides 233 and plunger rod 215, which are integral with and extend
downwardly from the inner surface of grip cap 228 as shown, Plonger rod 215 includes a
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damper 221 at its distal end.  Also shown are syringe 218 with plunger 217 and needle shield

1

b2
L)

16167} Inapreferred embodiment, the external surface of grip cap 228 is coated with or
formed from, or the entirety of grip cap 228 15 formed fronw a material capable of providing a
soft, non-slip grip for the user. Suitable materials for coating or forming the grip cap inclode,
without limitation, clastomeric materials such as neoprene rubber, vrethane, polyurethane,
stlicone, natural rubber, TPE and the like and combinations thereof.

(#1087 Upper housing 205 includes click latch 220, handle nib guide 238, und bottom
cdge 21 For click latch 226, as well as the other latches used in the dovice, proforably at least
two latches are used and the same latches are symmetrically positioned with respect to cach other
1o facilitate smooth movement and operation of the device,

(81487 Middle housing 201 1s shown in Fig. 12 with body 207 and handle guide slows
239 on the external surface of the proxinal portion of body 207. When the device 1s in use,
handlc rib guides 238, which arc an integral part of upper housing 205, cogage with and slide
within handle guide slots 239, maintaining smooth and controlled motion of upper housing 203
during drug delivery.

#1187  Body 207 may serve as a dose indicator because, as the device 15 activated,
upper housing 205 descends over body 207, When the conplote medication dose has been
delivered, body 207 is fully obscured by uppor housing 205 as shown m Figure 11O, Preferably
body 207 is colored, more preferably with a bright color, or is patterned to provide casily viewed
visual feedback to the user that the dosing is progressing or has been comploted. Optiomally, a
scale may be incloded on body 207 to visually quantify the amount of drug that has been

delivered of remains to be delivered .

18111} With referonce to Fig. 13, middle housing 201 also includes grip latches 224,
click latch capture slots 236, and needle guard latch 237, Grip lateh 224 45 a generally
rectangyiar clement movably attached at its distal-most portion to the inner surface 243 of

widdle housing 201 so thai it is capable of movement outwardly toward inner surface 243 upon

application of force. Grip lateh 224 also includes » stop surface 245 and a triangular shaped stop

244 extending wardly toward the device’s ceuter from one comer of its topmost portion. [ the

'l

device's resting, pre-use position grip latch

g, 224 prevems upper housing 205 from moving with
respect 19 middie housing 201 due fo stop 245 mterfering with the downward travel of guides
233 of grip cap 228,

(8112} With reference to Figs. 12 and 13, lower housing 202 is shown with lower

Y

housing base 206, end of travel vidge 216, window 204, housing latch 229, guide siots 227 ang
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syringe retainer clip 235, Cap 203 removably attaches o lower housing base 206 via cap
retainer ring 234, In use, lower housing base 206 contacts the user’s skin and, thus, preferably is
made of any of the soft flexible materials suitable for use for grip cap 224,

(61131 Window 204 provides an opening in fower housing 202 for viewing of the
contents of syringe 218, Window 204 is positioned such that the bottom of syringe 21¥ 15 visible
to the user allowing the user to verify that plunger 212 has reached the end of its travel to the
bottom of the syringe. Window 204 may be any convenient size and shape and preferably i
oblong in shape with #ts long axis aligned with the long axis of the device and syringe so that the
desired longth of the syringe is cxposed to view,

18114} Guide slots 227 maintain the alignment of three different components: guides
233 of grip cap 224; grip latch release 231; and needle guard extensions 241, Guide slots 227
ensure smocth activation of the device by maintaiming alignment and vertical travel of upper
housing 202 and needle guard 208 and reliable latching and unlatching of grip latwch 231,
Housing latch 229 cxtonding outwardly socures middle housing 201 to lower housing 202 by
engaging a recess, that is not shown, in inmer surface 243 of middle housing 201, In non-
reusable erabodiments of the device, the shape of latch 229 and the rocess are such that the
moiddie and fower housing cannot be separated. For roussble embodiments, the recess and lateh
are configured to enable the middie and lower housing to be pulled apart.

{8118} Retoming to Fig. 12, ncedie guard 208 mehudes necdle guard slot 209 formed on
one side by grip latch release 231 and the other side by needie guard extension 241, Grip latch
release 231 mehades ramped surface 240, Referring to Figs. 14 and 15, ramped surface 240 of
grip latch release 231 faces outwardly and, as grip tatch 231 travels upwardly, engages ramped
surface 244 of grip latch 224, which faces inwardly, causing grip tatch 224 to deflect outwardly,
removing the obstruction to the downward movement of guide 233 and 205.

(116} MNeedie guard slot 209 permits window 204 o be used to view the syringe and
plunger as the phunger acts on the syringe at the end of the plunger’s downward stroke,
Additionally, needle guard return 214 Hes within and st the bottor of @ space formed by grip
latch release 231 and needle guard extension 241,

8117} Aninventive aspect of the device 200 s the way in which syringe 218 s
suspended inside the device. With reference to Figs, 12, 13, and 17, syringe 218 is held between
needle shield 213 and Lhmpcr 221, cach of which are flexible compounents, to protect syringe 218
o the event device 200 is dropped or otherwise mishandled. When the device is assembled,
syringe 218 is looscly held within cavity 246 of lower housing 202 by retainer clips 235,

Depending on the volume of medication within syringe 218, when the device is n used, there
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may be some travel of upper housing 205 bef sper 221 contacts plunger 212 and, during
this mitial downward travel, damper 221 acts as an air pision to compress the air in the gap
formed between the end of plunger rod 215 and plonger 212, which provides a rate-dependent
resistance to motion to the initial downward motion of grip. When dawpor 221 moves fast, afr
cannot escape quickly enongh to redoce the bulld-up of air pressure. Damper 221 may
optionally include through-holes, that are not shown, therein to allow air (o leak past damper
221, Alternatively, a friction-based resistance fror the damper without pressure build-up, use a
damper in which there is no leak and no rate dependence, or combinations thereof may be used.

Lpun contact of damper 221 with plunger 212, dampu 221 collapscs mwardly towards aﬁhmgu

E{BEL‘*@} With reference to Figs. 10 and 11, when the user desires to use device 200, the
user removes cap 203 from lower housing 202, which action simoltaneously removes needle
shighd 213 and exposes neadle guard 208, The user grasps device 200 by upper housing 203,
places the palm of the hand over grip cap 224 and prosses downwardly on grip cap 228 while
helding the device 200 against the desired injection site on the body, which pressing action
causes neodle guard 208 to slide upwardly exposing ncedie 210, Contimiing application of
prossure to grip cap 22% results i needle 210 penctrating the user’s skin and sub-dermal tissue,
stopping when lower housing base 206 contacts the skin surface or when the rim 243 reaches of
ncedic goard 208 reaches the ond of #s travel within lower housing 202,

181187 With reference to Fig, 15, when needie guard 208 reaches the ond of its upward
travel within lower housing 202, ramped surface 240 of grip latch release 231 contacts the
oppositely facing and complementarily ramped surface 244 of grip latch 224 of middle housing
201 causing grip latch 224 to defiect towards the inner wall 243 of middle housing 201, This
action removes stop surface 245 of grip fatch 224 from interfering with the dowuoward travel of

2

33 of grip cap 228 freeing guide 233 and allowing upper housing 203 to move

guide 2
downwardly and over middle housing 201,

[B524] When upper housing 205 moves downwardly, the medication inside of syringe

218 is delivered through needle 210 as plunger rod 213 and dampe of grip cap 228 push
downwardly on syringe plunger 212, At the end of the medication defivery, body 207 15
substantially completely covered by upper housing 205 and bottom edge 211 of upper housing
205 has mated with the complementarily shaped travel ridge 216 of lower housing 202, Also,
plunger rod 215, damper 221, and plunger 212 ave clearly visible within window 204, All of

these featuwes provide the user with visual confirmation that the drug has been delivered and the

hard stop of bottom edge 211 against travel ridge 216 provides a tactile confirmation o the usar.
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[#1217  Additionally, a click mechanism is activated at the end of drug delivery to
provide audible feedback, With reference to Fig. 14, click latch 220 15 detlected cutwardly when
ramp 247 thereof contacts and slides past the top of middle housing 201, When the ramp 247
moves sutticiently far downwardly, ramp 247 aligns with click lateh capture slot 236 and the
ramyp 247 slips into caphure slot 236, which slot extends throngh the wall at the proximal porton

of middle housing 201, and snaps against the outer surface of body 207 of middle hi;iusing 201

g

creating a licking sound. Innon-reussble versions of the device, click laich 220 s permanensly

capiured by capture slut 236 and cannot be reset. In o preferred embodiment, two click latches
224 arc positioned at positions 180 degrees opposite of cach other in order to provide smooth
activation of the device and to enhance the clicking and latehing fimetions,

181221 As the user removes device 200 from the skin, needle guard return 214, shown
in Fig. 12 as a spring, that was compressed by pressing of device 200 agamst the user’s skin,
expands causing necdle goard 208 to extend downwardly over needle 210 protecting the aser
from accidontal puncturcs. In adduion to a spring, the noedic guard roturs maay be a comprossad
gas actuator, a hydravlic drive, a wax actuator, an electrochemical actuator, a shape memory
alloy, and the like and the combinations thereof. When needle guard 208 is fully extended,
needie guard retainer 237 engages stop 248, shown in Figure 13, on lower housing 202
proventing needle guard 208 from separating from lower housing 202, In Fig. 16 s shown
ncedic goard lateh 237 moveably attached at its distal end to the mner surface 243 of nunddle

housing 201, When needie guard 208 is upwardly traveling, needle guard latch 237 is deflected

outwardhy on contact with the outer surface of guide 233 or of needle guard extension 241,
When needle guard 208 travels downwardly and extends to cover needle 219, needle guard laich
237 siips over the top of needle guard extension 241 preventing noedle guard 208 from again
retracting.

(123} Priorto use, extension guides 233 of grip cap 2238 retain needle guard lateh 237
in an eutwardly deflecied position allowing needle guard 208 to retract for insertion of needle
216, Two needie guard retainers 232 and needle guard atches 237 preforably are used and are
located 180 degeees apart around the central axis of the device 200, 1f the device 200 is remaoved
from the skin before delivery of medication 15 completed, needle guard 208 will extend to cover
needle 210 and locks to prevent reuse of the device. In an alternative, reosable embodiment,
needle guard 208 extends, bui does pot lock in place in the event device 200 is removed from the
skin betore delivery of medication is completed.

{8124} Figure {9 is a depiction of an alternative, reusable embodiment of device 200 in

which apper housing 208 and middle housing 201 are separable from lower housing 202, In this
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embodiment, the user separates the middle and lower housings, inserts syringe 218 into the lower
housing and then reattaches the middle and upper housings.

[#125)  In Figure 20 is depicted yot another alternative embodiment of device 200 in
which an assist drive 219 is inchuded. Assist drive 219 may find its greatest utility in delivering
viscous drags. The assist drive 219 applics a force between upper hoosing 205 and middle

housing 201 exerting 3 downward force on upper housing sieeve 120, This reduces the amount

of downward force the user must apply to grip cap 22% in order to tgect the drug. Assist drive
216 muy be 1 spring, s compressed setuator, a hydraglic drive, o wax uctyator, an
clectrochomical achuator, a shape memory alloy or the like or combinations thereof.
Alernatively, assist drive may provide sufficient force to inject the drug, without additional
foree input required by the sser, thus providing an injection device in which the needle s
manually nserted and the drag 1s aptomatically injected in 2 manner similar to a conventional
auto-injector.

(8126} o Figure 21 1s depicted an alterastive cmbodiment of lower housing 202 of
device 200 in which a resettable clicking mechanism for a reosable device is incloded. In this
cmbodiment, guide slots 227 engage guide 225 of clicker 222, Clicking device 222 is biased by
needle guard return 214, To set clicking device 222, the user presses down on one of clicker
guides 225 unnil clicker latch 226 extends over clicking device 222 holding #t down. When grip

-
-

cap 228 moves downwardly, at the end of travel, guide 233 contacts a ramped surface on clicker

latch 226 causing it to deflect inwardly and releasing clicker 222 o travel upwardly under the
force of needle guard veturn 214, A click sound 1s generated when chick surface 223 of clicker
222 contacts fower housing 202 signaling that the drog has besn completely delivered. The
compressing of ncedle guard return 214 is increased when ncedle guard 208 is retracted during
mjection of the drug, increasing the force applied to the clicking device and the volume of the
click soond. Ahernatively, the click mechanism can be reset automatically when the user
attaches the upper housing to the lower housing upon loading a new syringe mto the device.

[§827] Figs. 22A-30F depict vet another embodiment of the medication debvery

>

s

device. Asshown in Figs, 22A-22E, and 23 a delivery device 300 that is configured to deliver s
medication defines a central avis A, a proxiraal end P, and a distal end D that 15 spaced from the
proximal end D along the central axas A, Ag shown in Figs. 22A and 228, the device 300 can
include a lower housing 304, an upper housing 308, and a middle housing 312 coupled between
the lower housing 304 and the upper housing 308, The device 300 can further inchide a veedle
guard 316 that is supported by the lower hoosing 304 and a cap 320 that is removably coupled to

the lower kousing 304 such that when the cap 320 15 removed, the needle guard 316 is exposed.
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The needle guard 316 is movable relative to the lower housing 314 along a first disection X,
from a first position whereby a needle 332 of the device 300 is guarded {e.g. as shown in Fig.
22} 10 a second position whereby the needle 332 is exposed{e.g. as shown in Fig. 2213). When
the device 300 1s pressed against the tissue surface, the needle guard 316 1s configured to move
from the first position to the second position to thereby allow the needle 332 of the device 300 10
be inserted into the tissue. As showa in Figs, 22C-22E and 23, the needle guard 316 inciudes a
needie guard retrn 317, illustrated as g spring 318 that 15 configured to cause the needle guard
316 to muve from the second pusition toward « final pusition alung u second divection X that is
opposite the first dircction Xy and over the neadlc 332 as the needle 332 18 removed from th
fissue {e.g. as shown in Fig, 22E)

[8128] With continued reference to Figs. 22A, 228, and 23, the upper houvsing 308 is
supported relative to the fower housing 304 and s configared to receive a manual foree and
move with respout to the fower housing 304 along the sccond direction X, from 4 pre-use
position to & disponsed position 1o response to the manual force, As shown in Figs 22A and 228
the middle housing 312 includes a body 318 that is exposed between the upper housing 308 and
the lower housing 304 when the upper housing 308 is in the pre-use position and substantially
completely covered by the upper housing 308 when the upper bousing 30¥ 15 in the dispensed
pusition. Therefore, the upper housing 30R 15 configured to move along the nuddie housing body
315 as the upper housing 308 moves toward the disponscd position,

[6129] Asshown in Fig. 22B, the upper housing 308 can define a first or bottom nyating

¢ ot surface 311 and the lower housing 304 can define a second or upper mating edge or

1.7

surface 313 that mates with the bottom edge 311 of the upper housing 308 when the upper
housing is in the dispensed position. The edges 311 and 313 can be sinusoidal as Hustrated and
can provide visual indication that the upper housing 208 has moved to the dispensed position, |t
should be appreciated, that the edges 311 and 313 can have any configoration as desired. For
example, the edges 311 and 313 can be flat as desired.

[§534] With continued reference to Figs 22C-22F and 23, the delivery device 300
further includes a syringe 324 that is supported by the lower housing 304 and a plunger rod 328
that 15 carried by the upper housing 308 and movable with the upper housing 308 sp as to
advance refative to the syringe 324 when the upper housing 303 is moved along the second
direction Xo. The syringe 324 is configured to retain 3 medication and carries the needle 332 that
is configured to be inserted into tissue. Advancement of the plonger rod 328 relative to the

syringe causes the syringe o deliver the medication oul the need 32 and into the
3 324 l ge 324 to deliver d ticat t i tie 332 and int

tissue. As shown i Figs. 22A and 228, the delivery device 300 forther includes at jeast one
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window 336, such as a pair of windows 336 that provides an opening into the lower housing 304
for viewing the contents of the syringe 324, As shown in Figs. 22A, 228, and 23 the lower
housing 304 and the middle housing 312 together define the windows 336 such that the windows
336 are located proximate to a distal end of the deviee 300, Therctors, the windows 336 are
positioned such that the bottom of the syringe 324 s visible to the user therchy allowing the user
to verify that the phinger rod 328 has reached the end of its travel to the bottom of ihe syringe
324, The windows 336 can bo oblong along the first diroction X as illustrated, though it should
be appreciated, thut the windows 336 can have any stze and shape as destred.

[$#131] Asshownin Fig. 23, the cap 320 is removably attached to the lower housing
304 such that removal of the cap 320 exposes the needle guard 316 and removes a needle shield
338 from the syringe 324 to therchy expose the needle 332 within the needle guard 316, As
shown i Fig. 23, the cap 320 includes a cap body 340 and a needie shield clamp 344 attached to
the cap body 340, The cap body 340 defines a cavity 348 that receives the needle guard 316
wheor the cap 320 is attached to the lower bousing 304 aund & cap rotainet ring 352 that grips the
lower housing 304 to thereby removably couple the cap 320 1o the lower housing 304, As shown

in Fig. 23, the cap retainer ring 352 defines a pair of detonts 356 that are configured {0 receive a
pair of protrusions 350 defined by the lower housing 304 to theveby removably couple the cap
32010 the lower bousing 304, To remove the cap 320 the lower housing 304 can define a pair of
bumps on either side of the protrasions 350 that aliow the cap to be twisted off. For examplc, the
bumps can engage cam surfaces on the cap such that when the cap is twisted the bumps push the
cap away from the lower housing 304, 1t should be appreciated, howewver, that the cap retainer
ring 352 can tnclode any features that removably couple the cap 320 to the lower housing 304 as
desired.

183321 With continued reference to Figs 22C and 23, the veedle shield clamp 344 can
be coupled to the cap body 340 within the cavity 348, The needle shield clamp 344 1s configured
1o grip the needie shicld 338 when the cap 320 is coupled to the lower housing 304, The needle

-

shigld 338 s attached to the syringe 324 such that the needle shield 338 encloses the neadie 332,

When the cap 320 is removed from the lower housing 304, the needle shield clamp 344 grips the
needie shield 338 such that the needle shueld 338 1s removed from the lower housing 304 along
with the cap 320, When the cap 320 ts removed, the device 300 can be positioned against g
tissue surface and subsequently activated so as to inject the medication into the tisso

{8133] DNow referring to Figs. 23, 24A - 24C, the upper housing 308 can include a skint

364, a housing body 364 mounted to the skirt 360, and a grip cap 368 mounted to the housing

body 364, As shown in Figs. 24A and 248, the upper housing 308% and n particuiar the housing
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body 364 includes a grip cap mounting member 372 and a pair of guides 376 that extend distally
from the grip cap mounting member 372 along the second direction X». As shown in Fig. 23, the
grip cap 368 can be coupled to the grip cap mounting menmber 372 and the guides 376 can extend
through the skirt 360 when the housing body 364 is mounted to the skirt 360,

(81347 The grip cap mounting member 372 can be dome shapad s0 as o define a
substantially convex proximal surface 374 and a distal surface 375 that is opposite the proximal
surface 374, The grip cap 368 can alse be domed shape and can be mounted to the grip cap
movnting member 372 sach that the grip cap 368 overlies the proximal surface 374, As shown
in Fig, 24A, the mouvnting member 372 can include a plurality of fixation membors 380 that
extend from the distal surface 375, The fixation members 380 can cach define au aperiure 381
that is configured to receive a respective fixation member soch as a locking pin 382 defined by
the skirt 364 to thereby couple the hoosing body 364 to the skt 360, 1t should be appreciated,
however, that the fixation members 380 and 382 can have uny configurations as desired. For
cxanple, the Hxation mewbers 380 of the mousting membor 372 can define locking pins and the
fixation members 382 of the skirt 360 can define apertures, It should also be appreciated, that
the grip cap 368 and the housing body 364 can be integrally formed as desived and that the grip

g

cap 36% and reounting momber 372 can have any shape as desived.

[8138}  Asshown in Figs. 24A, the upper housing 308 can further include at lesst one
locking tatch 394, such as a pair of ocking tatches 394 that extend from the distal surtace 378 of

the mounting member 372 and toward the lower housing 304, The locking latches 360 are

configared to lock the upper housing 308 in the dispensed position after the upper housing 308
has been moved from the pre-use position to the dispensed position so as to provent reuse of the
device 300. The locking latches 390 can be elastically flexible and can each include a flexing
maember 397 that extends from the meounting wmember 372 and g protrusion 394 that extends from
a distal end of the flexing member 392 toward the central axis A, As shown m Figs, 22C-22E
the Jocking latches 390 face cach other such that the profrusions 394 extend toward cach other
along a direction that is transverse to the second divection X5, As shown in Figs, 22C-22E, as the

¢ 308 is moved along the middle bousing 312, the locking latches 390 will engage

upper housing
the lower housing 304 and flex away fiom cach other. When the upper housing 308 reaches the
dispensed position the locking latches 390 will move back toward each other such that the
protrusions 394 engage a corresponding latch mendbor of the lower housing 304 to thereby lock
the apper housing 308 in the dispensed posttion. When the locking latches 390 engage the

1

corresponding latch members an audible click sound may be prodaced to thereby signify to the

user that the imjection is compiete. It should be appreciated, however, that the locking latches
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390 can have any configuration as desired and that the upper housing 308 can have any number
of locking latches as desired. For example, the upper housing 308 can include a single locking
latch as desired.

181361 Asshown in Figs. 22C, 23, and 24A-248 cach guide 376 of the housing body
364 extends through the skirt 360 and into the middle housing 312, Each guide 376 can include

oy
7
i

a guide body 377 that is clongate along the second direction X and oxtends from the mounting

member 372 such that the guides 376 face cach other along a direction that is transverse 1o the
secund direction X, The guides 376 are configured tu temmporartly iterfere with the lower
housing 304 so as to maintain the upper housing 308 in the pre-use posttion until the needle
guarid 316 has moved to the second position and the needle 332 is inserted into the tissue. In this
wity, unintentional dispensing of the medication may be avoided.

(81371 Asshown in Fig. 24B, each guide 376 can define an abutment sorface 398 that
at fcast partially faces the lower housing 304 and a channel 400 thut extends through the gnide
body 377 from a distal ond of the guide body 377 and toward a proximal end of the guide body
377, The abutment surfaces 398 are configured to engage the lower bousing 304 when the upper
housing 308 is in the pre-use position to thereby meintain the upper housing 308 in the pre-use
position unti] the needle guard 316 1s moved to the second position. The abutment surfaces 398
can be disposed proximate to the distal ends of the guide bodies 377, The abutment surfaces 398
can define a planc that is perpondicudar to the fivst dircction and can mclode an angled portion
that defines a ramp that leads into a respective channel 400, The channels 400 extend
177

cc»mpictcijy’ through the guide bodies 377 along a direction that is trausverse to the second

""" F along the second
direction Xy, The channels 400 are configured to act as w relief o1 a guide fur the lower housing
304 when the interforence botweon the uppor housing 308 and the lowor housing 304 is removed
and the upper housing 308 moves toward the dispensed position. That is, the portion of the
lower housing 304 that interferes with the upper housing 308 will move within the chamnels 460
when the interference s removed and the upper housing 30% moves wward the dispensed
pusition. Tt should be appreciated, howover, that the sbutment surfaces 398 and channcels 400
can have any configurations as desired. For example, the abutment surfaces 398 can be angled
and the channels 400 can extend into but not completely through the goide bodies 377 as desired.
#3381  As shown in Figs. 24C, the skirt 360 includes a skirt body 404 that has an inoer
surface 408 that defines a channel 412 that extends completely through the skint body 404 along
the second direction X5 The upper housing 308 is coupled to the middie bousing 312 such that

the middle housing 312 is received within Eh«, charnel 412 and the middle housing 312 is
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configured to move through the channel 412 as the upper housing 308 is moved toward the
dispensed position. As shown in Fig. 244, the skirt 360 mehudes at least one friction menber
4186, such as four friction members 416 thar extend from the inner surface 408 and toward the
cendral axis A. The friction members 416 are configured to nterfore with respective friction
members defined by the middie housing 312 o thereby create a friction force as the upper
housing 308 moves from the pre-use position toward the dispensed position. The friction force
adds resistance when the manual force is applied to the upper housing 308 to thereby prevent the
upper housing 308 from moving saddenty along the second direction X, For example, the
friction force may prevent the uppor housing 308 from moving swddenly in situations where the
syringe 324 1s only partially filled with medication and the plunger rod 328 s not in contact with
the plunger that is within the syringe 324, The friction force created by the friction members
should be greater than or equal to the force of the compressed needle guard spring 313 when the
needie guard 316 is in the second position to thereby prevent the needie guard spring 318 from
Lifting the lower housing 304 and pulling the needic 332 out of the tissuc prioy to the plunger rod
328 contacting the plimger. It should be appreciated, bowever, that the friction force can be any
desired force. For example, the skirt 360 and middle housing 312 can be void of friction
members such that the friction foree is substantially zevo. 1t should be further appreciated, that
the skirt 364 can define smy number of friction members 416 as desired.

181391 With continued reforence to Fig, 24C, cach friction member 416 can definc a
rail 420 that protrudes from the inner surface 408, As shown in Fig. 24C, cach rail 420 can aper
as the rail 420 extends from a distal end of the skirt 340 toward a proximal end of the skirt 360,
Therefure, the frictional force can be greater when the upper housing 308 beging moving from
the pre-use position thaa the frictional foree when the upper housing 308 is near the dispensed
position. It should be appreciated, however, that the rails 420 can have any configuration as
desired. For example, the rails 420 can be void of 4 taper such that the friction force between the
upper housing 308 and middle bousing 312 s constant along the entire movement of the apper
housing 308,

[8148] Now in reference to Figs. 25A and 258, the middle housing body 315 mcludes a
sidewall 464 and at least one friction member 468, such as four friction merabers 468 that are

carried by the sidewall 464, Each friction member 468 i configured to interfere with a

respective ong of the friction members 416 of the upper bousing 308, As shown 1 Fig, 25A
cach friction member 468 can be configured as a cantilevered portion 472 that is coupled 1o the
sidewall 464 at a hinge 474 such that each cantilevered portion 472 is configured to flex relative

to a contral axis of the middie housing 312 {e.g. the central axis A} as the upper housing 308
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moves foward the dispensed position. As shown in Fig. 254, the sidewall 464 is sz,ibstaniiaiiy
cylindrical and includes four siots 478 that each defines a respective cantilevered portion 472
Each slot 478 extends from a proximal end of the middle bousing body 315 and terminates at a
respective hinge 474, In the illustrated embodiment, the hinges 474 are oriented such that the
cantilevered portions 472 flex about vespective axes that are parallel to the central axis A, As
showsn in Fig. 25A, the cantilevered portions 472 define first and second pairs of cantilevered
portions each having a first canttlevered portion 472a and a second cantifevered portion 472b.
The first and second cuntilevered portions 472a and 4726 of cach pair extend away from each
other, That s the first cantifovered portions 4723 of the first and sccond pairs cxtend clockwisce
about the sidewall 464 and the second cantilevered porticn 472b of the first and second pairs

tend counterclockwise aboot the sidewall 464, Theretore, cach cantilevered portion 472 can
be corved 50 as o define a vadius with respect to the central axis A, It should be appreciated,
however, that the cantilevered portions 472 can have any configuration as desired and the hinges
474 can have any configuration as desired, H should be further approciated, that the friction
members 468 are not Hmited to cantifevered portions 472 and can include any configurations as
desired. For example, the fricion members 468 can be clastomeric pads on an external surface
of the sidewall 464,

{81411 With continued reference to Figs. 25A - 258, each cantilevered portion 472 can
be located proximate to the proximal end of the middic housing 312, Hach cantifovered portion
472 can inchide an outer elastomeric portion 480 that is configured to be in contact with a
respective rail 420, The clastomeric portions 486 can be used 1o increase the friction coefficient
of the surfaces of the cantilevered portions 472 that are in contact with the rails 420 1o thereby
modify the resistance. As shown in Fig. 25C, isitially, when the upper housing 308 begins to
maove from the pre-use position the thicker portion of the rails 420 arg in contact with the
clastomeric portions 480 such that the cantileverad portions 472 flex inward toward the cemral
axis A and apply a biasing force against the rails 420, The interference between the rails 420 and
the canitlevered portions 472 creates a friction force that resists the movement of the upper
housing 308 toward the dispensed position. As the upper housing 308 moves further toward the
dispensed position, the rails 420 taper such that the blasing force aganst the rails 420 decreases
and the resistance to the dowmward movement of the upper housing 308 18 lessened.

#3142} Now i reforence to Figs. 26A and 268, the lower housing 304 includes a base
490 and a lower housing body 494 that extends from the base 490 along the first divection X,
The base 450 includes a skin facing sorface 494 that is configured to face an individual’s skin

when the needle 332 s inserted mto the tissue, The base 490 further defines a cavity 502 that
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extends into the skin facing surface 498 and is configured to receive the needle guard 316 when
the needie guard 316 is moved to the second position. The lower housing body 494 defines a
patr of first channels 5062 that extend along the lower housing body 494 along the first direction
Xiand a pair of second channels 506b that extend along the lower housing body 494 along the
first direction X adjacent the first channels S06a. Each channel 506a is sized to receive a
respective guide 376 of the upper housing 308 such that the guides 376 advance within the firsi
channels 506a along the second divection X- as the upper housing 308 1s moved toward the
dispensed position. The second channels 506 are configured to receive portions of the needle
guard 316 such that the portions of the needle guard 316 arc disposcd botween the fower housing
body 494 and the guides 376 and movable within the chanrels 306b alomg the first and second
directions X and X

{61431  Asshown in Figs. 26A and 268, the lower housing 304 further includes at least
one housing latch 510, such as a puir of housing atches 510 that releasably nterfere with the
apper housing 308 whon the upper housing 308 is 1o the pre-use position so as o provent the
upper housing 308 from moving foward the dispensed position.  Ag shown in Fig. 268, cach
hoosing lateh 510 inclodes a leg 512 that extends upward from a respective portion of the lower
housing body 494 and 2 protrusion 514 that extends from a proximal end of the leg 512 away
from the cendral axis A and nio the chaonels 400 defined by the guides 376,

{8144} The housing latehes 519 are clastically Hexible such that the housing latehes 510
arc configured to flex or otherwise move out of interference with the upper housing 308 as the
apper housing 308 moves from the pre-use position and toward the dispensed position. In
particudar, the protrusions 514 engage the abutment surfaces 398 of the guides 376 to thereby
provent the upper housing 308 from moving toward the dispensed position. When needle guard
316 has moved 1o the second position and the housing latches 510 are free to flex, movement of
the apper housing 308 toward the dispensed position causes the protrusions fo move into and
along the channels 400 of the guides 376 and thus owt of interference with the upper housing
308, 1t should be appreciated, that the housing latches 510 can bave any configuration as desired
and can extend froro any portion of the lower housing body 494, For example, each leog 512 can
exterd downward from a respective portion of the lower housing body 494.

(#1487 With continued reference 1o Figs. 26A and 268, the lower housing 304 further
includes at least one latch member 530, such as a pair of latch members 530 that are configured
10 mate with the locking latches 399 of the upper housing 308 when the upper housing 308 18 in
the dispensed position. As shown in Fig. 20A, each latch moember 530 can define a ramp 532

that extends from the lower housing body 494 and a shelt 534 at a distal end of the ramyp 532,
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The shelf 534 defines a surface that faces the distal end of the device. As the upper housing 308

i

72

moved toward the dispensed position, the protrosions 394 of the focking latches 390 will ride
along the ramps 332 and flex away from cach other. When the upper housing 308 reaches the
dispensed position, the locking latches 390 will snap over the latch members 530 and retum
substantially 1o their original positions such that the protrusions 394 engage the shelves 534 w0
thereby lock the upper housing 308 in the dispensed position. i particular, the proirusions 394
abut the surfaces of the shelves 534 so as 10 proveunt the upper housing 308 fron nroving back
toward the pre-gse position. It should be appreciated, however, that the luich members 530 can
have sny configuration as deosired. For example, the latch members 330 can be slots defined in
the lower housing body 494 that receive the protrusions 394,

{81461 The contact between the protrusions 394 of the locking latches 390 and the
ramps 532 can create a friction force that adds to the resistance to the downward manual force
that is applied to the upper housing 30¢ to move the upper housing 308 (o the dispensed position.
In this way the locking latches 390 and latch members 5360 can also be cousidered friction
members. That is, the rails 424 and the cantilevered portions 472 can be considered primary
friction members and the locking latches 390 and latch members 530 can be considered
secondary friction members.

18147) Now mn reference to Figs. 23 and 27A-27C, the syringe 324 con jnclude s
bottom shoulder 540 that is proximate the needle 332 and an upper rimn 544 spaced from the
bottom shoulder 540 along the first direction Xy, As shown in Figs. 27A-27C, the device 300
can further inchude a syringe retainer 544 that is configured to receive the syringe 324 and
support the syringe 324 at the bottom shoulder 540, The syringe retainer 548 can include a body
352 and 4 puair of elastically flexible legs 556 that extend from the body along the second
direction Xo. The clastically flexible legs 556 arc spaced from cach other along a direction that
is perpendicuiar to the second direction X, s0 as to define 2 gap 360 between the elastically
flexible legs 556, Each clastically flexible leg 556 includes a tab 564 that extends toward the
other leg 5356 such that when the syringe 324 is moved through the gap 560 along the second
direction and foward a seated position, the elastically flexible legs 556 move away froro each
other, and when the syringe 324 is in the seated posiﬁmm the elastically flexable legs 556 move
back toward each other so that the tabs 364 engage the bottom shoolder 540 of the syringe 324,
Unce the syringe retainer and retainer combination are fnserted into the lower housing 304, the
flexible legs 556 are held in place and can o longer flex outward thus sapporting the syringe

324, 1In the iliostrated embodiment the tabs 564 are disposed at the distal ends of the legs 556, 1t
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should be appreciated, however, that the tabs $64 can be disposed anywhere along the legs 556
as desired.

i~y

[#148] With continued reference to Fig. 274, the retainer 348 further fnchudes an

aperture 572 that extends through the body 552 and into the gap 560 and at least one grip 576
that g carried by the body 552 within the aperture 572, The at least one grip 576 is configured to

abut the syringe 324 so as to prevent the syringe 324 from moving through the gap 560 along the

first direction Xy after the syringe 324 s n the seated position, The grips 576 ¢an be elastomeric
portions, ribs, or any other stroctore capuble of preventing the syringe 324 from backing out of
the gap.

#3491  As shown in Figs. 27A and 22C, the retainer 548 further includes at least one
locking tab S0, such as a pair of locking tabs 580, that extend cutward from the body 552 away
from the central axis A. The locking tabs 580 are configured to abut the lower housing 304 to
thereby fock the syringe retainer 548 within the lower housing 304, The locking tabs 580 can be
flexible such that as the retainer 548 is scated in the lowoer bousing 304, the locking tabs 580 flex
toward the central axis A and subsequently move back to thetr original position when the retainer
348 is fully seated within the lower housing 304 such that the locking tabs 580 cngage respective
portions of the lower housing 304 to thoreby lock the rotainer 348 and syrings 324 within the
lower housing 304, 1t should be appreciated, however, that the retainer 548 can have other
configurations as desired. For example, the locking tabs 580 could oxtend from the logs 556 ag

desired.

[B158] Now in reference to Figs. 23, 22C-22E, and 28, the needle guard 316 is movable
relative to the lower housing 304 along the first divection X from the first position to the second
position when the necdle guard 316 iy pressed against a skin surface, and subsequently movable
along the scecond dircetion X from the second position to a final position whoen the device 300 is
removed from the skin surface. Ag shown in Fig. 28, the needle guard 316 ncludes a housing

3 and a pair of extensions 64 that extend from the housing 601 along the first direction X,
The housing 600 houses the needle 332 when the needle guard 316 is in the first position and
firal positions. As the needle guard 316 moves to the second position, the needle 332 protrudes
from the housing 600 and 15 inserted info the tissue,

[#151] Aschown in Figs. 23 and 28, the extensions 684 oppose each other and are each
configured to move within a respective second channel 536b of the lower housing 304 such that
the extensions 604 are each disposed between the lower housing body 494 and a respective guide
376 of the upper housing 308, As shown in Fig. 28, each extension 604 defines a stop 612 that is

configured 1o contact or otherwise abut a respective housing latch 510, such as the protrusion
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514 of the housing latch 510, when the needle guard 316 is in the first position so as {o maintain
the housing latches 510 in interference with the upper housing 308, When the needle guard 316
moves toward the second position, the stops 612 move out of contact with the housing latches
5140, The housing latches 510 can then move out of interforence with the upper housing 308 so
that the upper housing 308 is capable of moving toward the dispensed position. Therefore, the
upper housing 308 can be maintained in the pre-use position until the needle guard 36 has been
movei to the second positicn,

(152 With contimied reference o Fig. 28§, the needle guard 316 further defines an
opening 616 I cach oxtonsion 604 and a noedle guard lateh 620 that extends up from the
extension 604 and foto the opening 616, Eachneedle guard fatch 620 is restliently flexible and
defines a groove 624 at is proximal end and a hinge 623 at its distal end. The needle guard
latches 620 are configured to flex about their hinges 628 as the needle guard 316 moves from the
second position to the final position and when the upper hoosing 308 is in the dispensed position.
As shown in Fig. 2¥, cach necdic guard latch 620 defines a sidewall 632 that cxtends from the
hinge 628 to the groove 624, At least a portion of cach sidewall 632 that 1 proximate to the
groove 624 1s angled relative o the first or second dircctions. The protrusions 514 of the
housing latches 510 can ride along the sugled sidewsl portions 632 as the upper housing 308 is
moved toward the dispensed position so as 1o cause the needle guard latches 620 to flex and
when the needle goard 316 moves from the second posttion to the final position. When the

device 300 is then removed from the tissue and the needle guard 316 moves to the final position

the needie guard latches 620 will flex back toward their original positions such that the grooves
624 receive the protrusions $14 of the houvsing latches 310 to thereby lock the needle guard 316
in the final position.

133531  Asshown in Figs. 29A-29F, the housing latches 510 can be configured to both
selectively maintain the upper housing 308 in the pre-use position and later maintain the needle
guard 316 in the fical position. As shown in Fig. 29A, when the upper housing 308 is in the pre-
use position and the needle geard 316 s in the first position, the profrusions 514 of the housing
latches 510 abut respective abuiment surfaces 398 of the guides 376 of the upper bousing 308 so

=

as to prevent the upper iwt:;s.ing 308 from moving toward the dispensed position. As shown

Fig. 2094, the stops 612 of the needle guard 316 abot the protrusions 514 and maintain the

protrusions 514 interference with the abvtment surfaces 398, As shown in Fig. 298, when the

needie guard 316 1s moved 1o the second position, the stops 612 are moved away from the

protrusions 514 such that the houosing laiches 510 are capable of moving out of interference with

the abutment surfaces 398 of the upper housing 308 and the upper housing 308 is capable of
T



moving foward the dispensed position. As shown in Figs. 29C and 290, as the upper housing
308 moves toward the dispensed position, the protrusions 514 move into and along the chaunels
400 of the guides 376, As shown fn Fig. 29D, the protrosions 514 ride along the angled sidewall
portions 032 and cause the needle guard latches 620 to tlex so that the protrusions 514 can
continue their trave] along the chanmels 400. As shown in Figs. 29E and 29F, as the needle
guard 316 moves {from the second position toward the final position the protrusions 514 ride
along the sidewalls 632 unti the needle guard latches 620 flex back toward their original
positions and the grooves 624 receive the protrusions 514 to thereby luck the needie guurd 316 1n
the final position. In this way, the bousing latches 51 can be configured to both matrdain the
upper housing 308 in the pre-use position and lock the needle guard 316 in the final position.

181841  In operation and in reforence to Figs. 30A-30F, the delivery device 300 can be
configured to deliver a medication. Prior to use, the upper housing 308 can be locked n the pre-
use position by the housing latches 510, and the cap 320 cun be coupled to the lowar housing 304
5o as to shicld the needle guard 316 and the necdle 332, When the device 300 is ready to be
used, the cap 320 can be removed from the lower housing 304 such that the cap 320 removes the
needie shield 338 from the needle 332 as shown in Fig. 30B.

[61585]  Asshown in Fig. 30C, the device 300 can be positioned against a skin surface
and a manual force can be applied to the upper housing 308 along an inserfion divection {e.g. the
scoond divection) such that as the necedle guard 316 13 pressced against the skin surface, the needic
guard 316 moves to the second position and the needle 332 is inserted into the tissue. As the
needie guard 316 moves to the second position the stops 612 move out of sngagement with the
housing latches 510 so that the apper housing 308 is no longer locked in the pre-use position. As
shown in Figs. 30D and 30E, the upper housing 308 can then be moved along the second
direction and over the wuddic housing 312, When the upper housing 308 reaches the dispeused
position substantially all of the middle housing 312 1s covered by the upper housing 308 and the
planger can be visible within the windows 336 therchy providing visual evidence that all of the
medication has been delivered to the tissue,

[8156] Further, when the uppor housing 308 reaches the dispensed position, the focking
latches 390 of the apper housing 308 engage the latch members 330 of the lower housing 304 to
thereby lock the wpper housing 308 in the dispensed position so as to prevent re-vse of the
delivery device 300, As the locking latches 390 snap over the latch members 330, an audibie
click 15 produced that signifies to the user that the upper housing 308 has reached the dispensed
position and is locked in the dispensed position. The upper housing 308 can be permanently

locked in the dispensed position such that the device 300 is not reusable. It should be
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appreciated, however, that the upper housing 308 can be temporarily locked such that the device
300 can be sterilized and reused.

[#157]  Asshown in Fig. 30F, when the device 300 is removed from the skin surface
along a direction opposite the insertion direction the necdle guard 316 moves along the second
direction to the final position. When in the final position, the hoosing latches 310 interfere with
the needle guard laiches 620 to thereby lock the needle guard 316 in the final position. In this
way, the needle guard 316 can be permanently locked 1o the final position so that the device 30 15
not regsable. It should be appreciuted, however, that the needle gourd 316 can be temporarily
locked such that the device 304 can be sterilized and reused.

1#3158)  As shown in Figs. 308 and 30F, the needle guard 316 can be configured to
move a first distance di along the first divection from the first position to the second position and
a second distance ds along the second direction from the second position to the final position.
The second distance &y can be greater than the first distance d; to thereby signify to the user that
the needie guard 316 18 1o fact in the fival position and locked. The necdle guard 316, and in
particular the housing 600 of the needle guard 316 can include a visval indication 640, suchas a
color band, at a proximal end of the hoasing 600 that is only visible when the needle guard 316 18
10 the final position. It shoukd be appreciated, however, that the needle guard 316 can move any
distance from the finst position to the second position and any distance from the second position
1o the final position.

[6159] While the foregoing description and drawings represent the preferred
erabodiment of the present fuvention, it will be understood that various additions, modifications,
combinations and/or substitstions may be made therein without departing from the spirit and
scope of the invention as defined in the accompanying claims. In particular, it will be clear to
those skilfed in the art that the tnwvention may be embodied in other specttic forms, structures,
arrangements, proportions, and with other elements, materials, and components, without
departing from the spirit or cssential characteristics thereof. Guoe skilled in the art will appreciate
that the fnvention may be used with many modifications of struciure, arrangement, proportions,
auaterials, and componenis, which are particularly adapted to specific environments and
operative requirements withouot departing trom the principles of the invention. In addition,
features described herein may be used singularly or in combination with other features, For
example, features described in connection with one comiponent may be used and/or interchanged
with features described in another compounent. The presently disclosed embodiment is therefore
o be considered in all respects as ilustrative and not restrictive, the scope of the invention being

indicated by the appended clatrs, and not Hmited to the foregoing description.
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[168] It will be appreciated by those skilled in the art that various modifications and
alterations of the mvention can be made without departing from the broad scope of the appended
claims. Some of these have been discussed above and others will be apparent to those skilled in
the art, This nchades a multiple-dose design in which one or both of the upper and middle

housings rise to a partial height and deliver a partial syringe when depressed by the user,



Claims

1. A device configured to administer a medication, the device comprising:

a lower housing that includes a housing laich;

a syringe supported by the lower housing and being configured to retain a medication, the
syringe having a needle configured to be inserted into tissue;

a needle guard that is movable relative to the lower housing along a first direction from a
first position, wherein the needle guard extends from the lower housing in a second direction,
opposite the first direction, so as to cover a tip of the needle as the needle extends from the lower
housing in the second direction, to a second position, wherein the needle guard is retracted
relative to the tip of the needle so as to expose the tip of the needle;

an upper housing supported relative to the lower housing, the upper housing configured
to receive a manual force and move with respect to the lower housing along the second direction
from a pre-use position to a dispensed position in response to the manual force; and

a plunger rod carried by the upper housing and movable with the upper housing so as to
advance relative to the syringe when the upper housing is moved along the second direction,
wherein advancement of the plunger rod relative to the syringe causes the syringe to deliver the
medication out the needle;

wherein the needle guard carries a stop that abuts the housing latch when the needle
guard is in the first position so as to maintain the housing latch in interference with the upper
housing and the housing latch releasably interferes with the upper housing when the upper
housing is in the pre-use position so as to prevent the upper housing from moving relative to the
lower housing toward the dispensed position, and the movement of the needle guard toward the
second position, causes the interference to be removed, thereby allowing the upper housing to

move relative to the lower housing from the pre-use position to the dispensed position.

2. The device of claim 1, wherein as the needle guard moves toward the second position, the
stop moves out of contact with the housing latch such that the housing latch is capable of moving

out of interference with the upper housing.
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3. The device of claim 2, wherein the needle guard includes a needle guard return
configured to cause the needle guard to move toward a final position along the second direction

and over the needle as the needle is removed from the tissue.

4. The device of claim 3, wherein the needle guard is configured to move a first distance
along the first direction when the needle guard is moved to the second position, and the needle
guard is configured to move a second distance along the second direction when the needle guard

is moved to the final position, the second distance being greater than the first distance.

5. The device of claim 3, wherein the needle guard includes a needle guard latch, the needle
guard latch being configured to mate with the housing latch when the needle guard moves to the

final position such that the housing latch locks the needle guard in the final position.

6. The device of claim 5, wherein the needle guard latch includes a groove and the housing
latch includes a protrusion, and wherein at Jeast one of the needle guard latch and the housing
latch is configured to flex toward the other such that the protrusion is received within the groove

when the needle guard is in the final position.

7. The device of claim 5, wherein the lower housing includes two housing latches and the
needle guard includes two needle guard latches, each needle guard latch being configured to
mate with a respective one of the housing latches when the needle guard moves to the final

position.

8. The device of claim 7, wherein the upper housing includes a pair of guides that each abut
a respective housing latch when the upper housing is in the pre-use position to thereby retain the

upper housing in the pre-use position.
9. The device of claim 1, further comprising a middie housing coupled between the lower

housing and the upper housing, wherein the middle housing includes a body that is exposed

between the upper housing and the lower housing when the upper housing is in the pre-use
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position, and substantially completely covered by the upper housing when the upper housing is

in the dispensed position.

10.  The device of claim 9, wherein the middle housing body includes a sidewall and at least
one friction member supported by the sidewall, and the upper housing includes at least one
friction member that interferes with the at least one friction member of the middle housing to
thereby create a frictional force as the upper housing moves from the pre-use position toward the

dispensed position.

11.  The device of claim 1, wherein the syringe includes a bottom shoulder and an upper rim
spaced from the bottom shoulder along the first direction, the device further comprising a syringe

retainer that is configured to receive the syringe and support the syringe at the bottom shoulder.

12.  The device of claim 11, wherein the syringe retainer includes a body and a pair of
elastically flexible legs that extend from the body along the second direction, the elastically
flexible legs being spaced from each other along a direction that is perpendicular to the second

direction so as to define a gap between the elastically flexible legs.

13, The device of claim 12, wherein each elastically flexible leg includes a tab that extends
toward the other leg such that when the syringe is moved through the gap along the second
direction and toward a seated position, the elastically flexible legs move away from each other
and when the syringe is in the seated position, the elastically flexible legs move back toward

each other so that the tabs engage the bottom shoulder of the syringe.

14. The device of claim 1, wherein the upper housing includes at least one locking latch, and
the lower housing defines at least one corresponding latch member such that when the upper
housing moves to the dispensed position, the at least one locking latch snaps over the at least one

latch member to thereby lock the upper housing in the dispensed position.

15. A device configured to administer a medication, the device comprising:
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a lower housing;

a syringe supported by the lower housing and being configured to retain 2 medication, the
syringe having a needle configured to be inserted into tissue;

a middle housing attached to the lower housing, the middle housing including a body and
at least one friction member that is carried by the body;

an upper housing attached to the middle housing and configured to move along the body
of the middle housing from a pre-use position to a dispensed position in response to a manual
force, the upper housing including at least one friction member that interferes with the at least
one friction member of the middle housing ta thereby create resistance to the manual force as the
upper housing is moved from the pre-use position to the dispensed position; and

a plunger rod carried by the upper housing and movable with the upper housing so as to
advance relative to the syringe when the upper housing is moved toward the dispensed position,

wherein advancement of the plunger rod relative to the syringe causes the syringe to

deliver the medication out the needle.

16.  The device of claim 15, wherein the middle housing body includes a sidewall and at least
one friction member supported by the sidewall, and the upper housing includes at least one
friction member that interferes with the at least one friction member of the middle housing to
thereby create a frictional force as the upper housing moves from the pre-use position toward the

dispensed position.

17.  The device of claim 16, wherein each friction member of the middle housing is a
cantilevered portion that is coupled to the sidewall at a respective hinge, each cantilevered
portion being configured to flex about the respective hinge relative to a central axis of the middle

housing as the upper housing moves toward the dispensed position.

18.  The device of claim 17, wherein each friction member of the upper housing is a rail that

is configured to ride along a respective one of the cantilevered portions.
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19.  The device of claim 18, wherein the upper housing includes a skirt that defines a distal
end and a proximal end that is spaced from the distal end along the first direction, and wherein
each rail extends from a location proximate to the distal end of the skirt and toward the proximal

end of the skirt such that the rail tapers as the rail extends toward the proximal end.

20.  The device of claim 17, wherein the middle housing includes a first pair of cantilevered
portions and a second pair of cantilevered portions, each of the first and second pairs of
cantilevered portions including a first cantilevered portion that extends clockwise from a
respective hinge and a second cantilevered portion that extends counterclockwise from a

respective hinge and away from the first cantilevered portion.

21.  The device of claim 20, wherein each cantilevered portion includes an elastomeric
portion, and the friction members of the upper housing are configured to ride along the

elastomeric portions.

22, The device of claim 16, further comprising a needle guard that is movable relative to the

lower housing from a first position to a second position so as to expose the needle.

23.  Thedevice of claim 22, wherein the needle guard includes a spring configured to cause
the needle guard to move from the second position toward a final position and over the needle as
the needle is removed from the tissue, and wherein the resistance is greater than or equal to a

force generated by the spring when the needle guard is in the second position.

24.  Thedevice of claim 22, wherein the lower housing includes a housing latch that
releasably interferes with the upper housing when the upper housing is in the pre-use position so
as to prevent the upper housing from moving toward the dispensed position, and the movement
of the needle guard toward the second position, causes the interference to be removed, thereby

allowing the upper housing to move from the pre-use position to the dispensed position.
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