PALM ACTI VATED DRUG DELI VERY DEVI CE Thi s application clains the benefits of
priority under 35 USC 119 and/or 120 5 fromprior filed U S. Provisional
Appl i cat iwo 28erd42d98Nos. 61/ 361,983, filed on July 7, 20POT/uspalo®3idsgb2, 378,
filed Cctober 16, 2009, which applications are incorporated by reference in
their entirety into this application. Field of the Invention 10The
invention generally relates to nethods and devices for parenteral drug
delivery. The devices provide for assisted nanual drug delivery with
confirmation of conpletion of the drug delivery process. The devices
provide a systemw th inproved safety and ease of use and audi ble, or other
forms of, feedback to the user to indicate when drug delivery is in
process, conpleted, or both, to avoid one or both of inconplete 15 dosing

and wast ed nedi cati on agsAMSI ACGIVATED ®RUE BEEYEERY DEMICIETPr oved safety
and ease of use. Background of the Invention For many years, an accepted
met hod for parenteral drug delivery has been 20 throggh t he use of syringe

and needl e. The shhis snpbicaiemcdaims the opnghitsiaf prigfityaindendd §8Cd dPtandior §heG
pre-filled syrl PiiG: (fed '[ﬁ$.ﬁf%9\'vﬁ&%ﬁ 1'l&‘é{ﬁicﬁt@éér&%«lo@61%691%@911&*&9 dryg;into a
syringe froma vial or other gontairer. yringes have been w gly accept ed

due to thei RolOwndENf52B78 filod Oxtster 862090 phieh applicadonsvec desi@mtcddy t he

user, however syringes and needl es have a nunber of drawbacks. 25
reference in their entirety into this application.

Field of the Invention
10 The invention generally relates to methods and devices for parenteral drug
delivery. The devices provide for assisted manual drug delivery with confirmation of
completion of the drug delivery process. The devices provide a system with improved
safety and ease of use and audible, or other forms of, feedback to the user to indicate
when drug delivery is in process, completed, or both, to avoid one or both of incomplete
15 dosing and wasted medication as well as to provide a system with improved safety and

ease of use.

Background of the Invention
For many years, an accepted method for parenteral drug delivery has been
20 through the use of syringe and needle. The syringe contains a quantity of a drug sold
either in a pre-filled syringe or introduced into a syringe by drawing the drug into a
syringe from a vial or other container. Syringes have been widely accepted due to their
low manufacturing cost and simple, effective design. For the user, however, syringes
and needles have a number of drawbacks.
25
One drawback is that many patients have a fear of needles. In instances in
which self-medication is required, such as those requiring multiple, daily injections,
patients may not administer their medication according to their prescribed regimen due

to the fear of needles, the pain that is often associated with an injection, the dexterity
1



One drawback is that many patients have a fear of needles. In instances in
whi ch self-nmedication is required, such as those requiring multiple, daily
i nj ecti oSO 2pHLG42298Ss may not adm ni ster their medi cati orCaaseridionzgos o t heir
prescri bed regimen due to the fear of needles, the pain that is often
associated with an injection, the dexterity 1 that is required to properly
adm ni ster a drug via needle and syringe or other, simlar factors. For
sonme, that have their vision, dexterity, or awareness imnpaired,

self-adm nistration via needl e and syringe may present additional
difficulties that can prevent themfromreceiving their required
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15
Several advances have been made over the years to help facilitate self-

administration of medication. Such advances include smaller needles with improved
tip-geometry to reduce the pain. Safety syringes that encase the needle before, after, or
before and after use have been used to minimize concerns over accidental punctures

20  with needles. Improved ergonomics in syringe design, as well, have been promoted to
reduce the dexterity required to accurately and safely self-administer medication via
needle and syringe. Pre-filled disposable devices having a form-factor similar to 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 safety concerns either by retracting

25 the needle or placing a shield around the needle.

While such advances have improved needle and syringe based drug delivery,

ergonomic designs, pens, and auto-injectors all retain a substantial similarity to the
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ergonom ¢ designs, pens, and auto-injectors all retain a substanti al
simlarity to the original needle and syringe concept, thus limting their
accept anceohly1iparisent s who need to sel f-adm ni st er thei PCRaS2@aFZ304
Current systenms enploy a formfactor that suggests the common "grab and
stab" injection technique, wherein the user grips the device in the palm
and pl aces the thunb over an activation button. 5 Current
auto-injectors transfer control of drug delivery into the body to a
mechani cal system Because such a systemis highly dependent on the

speci fic mechani cal design of the auto-injector, patients may require
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I cul a

el derly in par , my experience fatigue 1n their armor hand causing

themto exert uneven pressure of the device against the skin, or they may

renove the device renatutelé. Ei t her sitgg%ion cgn resu i n i naccurate
ars ,de

| t
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evolved from the 20 traditional syri'nge a needl e system have
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Finally, as wth.any health-care rel| ated.device.or. seryice,. the cqst of any
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10 delivering very expensive drugs that might only be administered on a weekly or even

more infrequent basis.

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
15 delivering medication. Many users, and the elderly in particular, may experience
fatigue in their arm or hand causing them to exert uneven pressure of the device against
the skin, or they may remove the device prematurely. Either situation can result in
inaccurate dosing, wasted medication, increased discomfort, and the like. Under any of
these circumstances, the current devices and methods that include, or evolved from, the
20 traditional syringe and needle system have shortcomings that compromise the efficacy

of a prescribed drug regimen.

Finally, as with any health-care related device or service, the cost of any
frequently used component of a treatment regimen must be considered. While
25 providing drugs in vials that are used to fill empty syringes at, or about, the time of a
patient’s medication may provide the least expensive solution, it adds an additional
opportunity for waste or loss of an expensive drug. If that drug requires refrigeration, it

may experience degradation each time it is removed and reinserted into the refrigeration
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25 providing drugs in vials that are used to fill enpty syringes at, or
about, the tinme of a patient's nedication may provide the | east expensive
sol ut i on,wptonaddz29an addi ti onal opportunity for waste oPCITAS3010/052804
expensive drug. If that drug requires refrigeration, it nay experience
degradation each tine it is renmoved and reinserted into the refrigeration
devi ce before and after filling the syringe, which can lead to | ess than
expected drug efficacy if the vial contains a quantity of drug that is
delivered over a long period of tine. While pre-filled syringes offer an

advantage in both reliability and conveni ence, such devices still have the
i nherent drawb Vi lyi. recited. 5 .. / Vi S
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result of tenperature change, may be deliv too quickly or too slowy
for the predeterm ned spring-force of the auto- injector design. |In many

i nstances, too |l qQw. a spring force y, result in jnconplete drug delivery,
removal of the oV g esoieh %Wﬁﬁﬂfqd@ﬁt%mcrfg&aéq I S st @ﬁ%@vve pai n
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the 15 injection device is inserted into the body. Too high a spring force,
however, camgdesitibn. Brcaisespctialcivices sely frametkansml syspsings anhEloying spreegsddes t he

IR NN NSRRGSR T NN
skin or i gef¥igbRtior Aldtiangt NRESIF PpRBAYIYORRAE NG tERFerhRic AMANGRIERY 1N
the field Ofdeﬁgelrgc(lj ?olocciuickly or too slowly for the predetermined spring-force of the auto-

injector design. In many instances, too low a spring force may result in incomplete

drug 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

15 injection device is inserted into the body. Too high a spring force, however, can result
in drug delivery that is so rapid that it degrades the drug, or may cause injection force

pain to the patient caused by rapid delivery of an acidic drug or by inducing a pressure

gradient under the skin or in a vein.
20 Thus, there are many opportunities for advancement in the field of episodic,
parenteral drug delivery that could overcome “needle-phobia”, reduce pain to the

patient, and increase the safety, reliability and efficacy of many drug treatment regimen.

Brief Description of the Drawings

25 FIG. 1A is a side view of an embodiment of the present invention.

FIG. 1B is a side view of the embodiment of Fig. 1A after cap removal.



parenteral drug delivery that could overcone "needl e- phobia”, reduce pain
to the patient, and increase the safety, reliability and efficacy of many
drug treavoent/meysnen. Brief Description of the Drawi n@STAB2HLGS28PA i s a
side view of an enbodi nent of the present invention. FIG 1B is a side view
of the enbodinent of Fig. | A after cap renoval. FIG 1Cis a side view of
the enbodi nent of Fig. 1B after depression of the interlock button. Fl G
1D is a side view of the enbodi nent of Fig. 1C after the needl e guard has
been 5 retracted, exposing the needle. FIG 2A is a side view of the

enbodi mrent of Fig. 1D during drug injection. FIG 2B is a side view of

mhodi ren 1D du ection. - 28 05 a side view
i de i ow of nLe SThAdF NP EPRbSULER R e AR STl Pl iAok ' ©

ext ended, canaeal ing the needle, 15 FIG 3 is a depiction of an expl oded
view of the enbodinment of Fig. 1A FIG 4 is a depiction of a
cross-sectional view of the enbodi ment of Fig. 1A

FIG. 1D is a side view of the embodiment of Fig. 1C after the needle guard has been

5 retracted, exposing the needle.
FIG. 2A is a side view of the embodiment of Fig. 1D during drug injection.

FIG. 2B is a side view of the embodiment of Fig 2A upon completion of drug

10 injection.

FIG. 2C is a side view of the embodiment of Fig. 2B after the needle guard has been

extended, concealing the needle,
15 FIG. 3 is a depiction of an exploded view of the embodiment of Fig. 1A.
FIG. 4 is a depiction of a cross-sectional view of the embodiment of Fig. 1A.

FIG. 5 is a depiction of a partial cross-sectional view of a portion of the embodiment of

20 Figure 1A, depicting a latch.

FIG. 6 is a depiction of a partial cross-sectional view of a portion of the embodiment of

Fig. 1A, depicting a latch.
25 FIG. 7 is a depiction of a cross-sectional view of the embodiment of Fig. 2A.

FIG. 8 is a depiction of a cross-sectional view of the embodiment of Fig. 2B.



FIG 5 is a depiction of a partial cross-sectional view of a portion of the
enbodi nent of 20 Figure 1A, depicting a latch. FIG 6 is a depiction of a
partial cwogsstiggesonal view of a portion of the enbodi wmemtused106513$94 1A,
depicting a latch. 25 FIG 7 is a depiction of a cross-sectional view of
the enmbodi nent of Fig. 2A. FIG 8 is a depiction of a cross-sectional view
of the enbodinent of Fig. 2B. FIG 9 is a depiction of a cross-sectional
view of the enbodinent of Fig. 2C FIG 10A is a side view of another

enbodi mrent of the present invention. 5 FIG 10B is a side view of the
enbodi mrent of Fig. 10A after cap renoval. FIG 10Cis a side view of the

enbodi nent Fho.. 10B.after the needl e .quard ha een retra d, exposing
the needre. H" b PR LG OGRE PP B e AT E IR 10 Gur  ng
drug injection. FIG 11B is a side view of the enbodi nent of Fig. 11A upon

conpl eti on of dr%g,injectlon. 15 FIG 11C is a side view of the enbodi ment
of Fig. 11BFAEt 0A i seeive obinether sabogisgnt akthe persent iByHEER] i ng t he

needl e.

5 FIG. 10B is a side view of the embodiment of Fig. 10A after cap removal.

FIG. 10C is a side view of the embodiment of Fig. 10B after the needle guard has been

retracted, exposing the needle.
10 FIG. 11A is a side view of the embodiment of Fig. 10C during drug injection.

FIG. 11B is a side view of the embodiment of Fig. 11A upon completion of drug

injection.

15 FIG. 11C is a side view of the embodiment of Fig. 11B after the needle guard has been

extended, concealing the needle.
FIG. 12 is a depiction of an exploded view of the embodiment of Fig. 10A.

20 FIG. 13A is a perspective view of the lower housing of the embodiment of Fig. 10A.
FIG. 13B is a perspective view of the middle housing of the embodiment of Fig. 10A.

FIG. 14 is a depiction of a partial cross-sectional view of a portion of the upper and

25 middle housings of the embodiment of Fig. 10A.

FIG.15 is a depiction of a latching mechanism of the embodiment of Fig. 10A



FIG 12 is a depiction of an expl oded view of the enbodi nent of Fig. 10A
20 FIG 13A is a perspective view of the | ower housing of the enbodi nent of
Fig. 10AwWBl2G1/04388i s a perspective view of the m ddl e RowAiSagroos28vhe
enbodi nent of Fig. 10A FIG 14 is a depiction of a partial
cross-sectional view of a portion of the upper and 25 m ddl e housi ngs of
the enbodi nent of Fig. 10A. FIG 15 is a depiction of a |atching nechanism
of the enbodinment of Fig. 10A FIG 16 is a depiction of another | atching
mechani sm of the enbodi nent of Fig. 10A. FIG 17A is a depiction of a
cross-sectional view of a portion of the enbodi nent of Fig. 10A. FIG 17B
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t he enbodi nmen

S®a Cross-sectional Vview o e devi ce

of Fig. 10A. FIG 19 is an expl oded, side view of still another enbodi nment
of the pres%pt i nventi on.

10

15

20

25

IG. 17A 1s a depiction of a cross-sectional view of a portion of the embodiment of Fig.

10A.

FIG. 17B is a depiction of a perspective view of a portion of the lower housing of the

embodiment of Fig. 10A.

FIG. 18 is a cross-sectional view of the device of Fig. 10A.

FIG. 19 is an exploded, side view of still another embodiment of the present invention.

FIG. 20 is a depiction of a cross-sectional, side view of yet another embodiment of the

present invention prior to use.

Fig. 21A is a perspective view of an alternative design of the lower housing of the

embodiment of Fig. 10A.

Fig. 21B is a perspective view of an alternative embodiment of the lower housing of

Figure 10A .

Fig. 21C is a cross-sectional view of the lower housing of Figure 21B.

Detailed Description of the Invention and Preferred Embodiments

The following detailed description is to be read with reference to the drawings in
which like elements in different drawings are identically numbered. The drawings,
which are not necessarily to scale, depict exemplary embodiments for the purpose of

explanation only and are not intended to limit the scope of the invention. The detailed
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FIG 20 is a depiction of a cross-sectional, side view of yet another
enbodi nent of the present invention prior to use. 15 Fig. 21Ais a

per spect iwe 20i1ea7298 an al ternative design of the | ower ROUAiISAgOOF28Phe
enbodi nent of Fig. 10A Fig. 21B is a perspective view of an
alternative enbodi nent of the | ower housing of 20 Figure 10A . Fig. 21Cis
a cross-sectional view of the |ower housing of Figure 21B. Detail ed
Description of the Invention and Preferred Enbodi nents 25The fol | ow ng
detail ed description is to be read with reference to the drawi ngs in which
like elements in different drawings are identically nunbered. The dramﬁngs,

whi ch are n% g) ﬁ‘?l?us'tra‘ééf By WSaC %lf %Xanq Iﬁ:ott bgﬁ%g?f Rt a%%‘i?onﬂ% E@H&ﬁleg 8f th

pur pose of exp i on on are Int 0 the
i nvention. Thentletai |l ed descrlptlon illustrates by way of exanple not by
way of limtation, the principles of the invention. The present invention

is a drug delivery device, and nethods for its use, which 5 device

overcomes many OfThl%fﬁ?eslehtfﬂ&&ftloﬁ 0, AR cféh@é’l’g%l%lﬁ%e %nd &H&ﬂ%rol@saﬁses‘)% icR9es

and needl es as well "as auto-injector-type devices. overcone the
dr awbackss araldwlce ovéradmensany ofpthe dmidavnscesl dmdbdoks aﬂ@bmsmddabsynmfged dred

needs in the a andlnents of the reseﬂlcy dlsclgsgd geV|cedand met hods
incl ude a dévf ‘és Kt ?Ssa‘E‘BH’ﬁ]?Cé‘Rfr'té(Be d?lest QtOVErrENsLBy digydackscindsee and
cannot t ouchintiRgioReselfor deeNCAIIN - REGAL EMPRRRIIA AREs ROGME At @hbodiments of
the presently disclosed device and methods include a device that is configured such that
the user does not see and cannot touch the needle, reducing needle-phobia and potential
10  for needle contamination. This includes automatic shielding of the needle after delivery

of the drug.

Embodiments of the device have an ergonomic form-factor that permits
operation one handedly and conveniently allows for alternate site injections, such as the
15 leg, arm, or abdomen. In embodiments that include a pressure-sensitive triggering, a
needle guard latch inhibits movement of the needle. In this manner, the device includes
a safety mechanism that will not allow the needle to be exposed if it is not pressed

against the injection site.

20 In Figs. 1A-1D is illustrated one embodiment of the device of the invention that
includes a window 104 to view the drug prior to use. A colored indicator may appear in
the window after 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.

25

To ensure that the user is aware of the status of the drug delivery and whether it
is completed, this embodiment of the invention includes pawls and ratchets, such as

those illustrated by the pawl 117 and ratchet 116 shown in Figs. 4 and 7, that engage to
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10 for needle contam nation. This includes automatic shielding of the
needl e after delivery of the drug. Enbodi nents of the device have an

er gonom cwbarmwdaassor that perm ts operati on one handedlpgTarsdoioosseni ent |y
allows for alternate site injections, such as the 15 |l eg, arm or abdonen.

I n enbodi nents that include a pressure-sensitive triggering, a needle guard
| at ch i nhibits novenent of the needle. In this manner, the device includes
a safety mechanismthat will not allow the needle to be exposed if it is
not pressed against the injection site. 20ln Figs. 1A-1Dis illustrated one
enbodi nent of the device of the invention that includes a wi ndow 104 to

mbodi ment of "t h ' the invention . 4
atter the adire® Rhe bEmERaie Oy Shob P ARG [RS-RRERE S HERAERTCC,

of whet her ts dlgnal de"Seitthbighddssclime beapddtiverclund ey devakicesi bt keneliedg i s
delivered, increased safety and reduction in the possibiljty. of accidental
needl e punctipethejskingprayprfng promatuse witkdrawak ¢fdhe dqpdcq fsep thanjgrpp Sigr t he

The i nvent i on el HaEet KR pRIARAEARts b ol kIR Besd MMt Tated by the

the invention inc such as ose IllTustrated by the
paw 117 Sandoneaintihedl] abbBingdeows farwhieclgthe uderana needttdhanitaogagectands foraduce

one or nore audible cl.ic when the injection is conpleted. Such a
mechani sm  assurance that the fll(lﬁ dose hastbeen a Annlstere(? Al

To provide greater feedback to the user, the disclosed system of pawls and
ratchets also provides audible clicks and motion of the device during delivery to
10 indicate that the injection is progressing. In yet another embodiment, a louder click at
the end of delivery alone or in combination with a visual indicator provides | feedback

confirming that the delivery is completed.

Moreover, the present invention has a friendly, unintimidating design and
15 method of operation, unlike conventional needle safety devices and auto-injectors,
which are reminiscent of syringes and discomforting to the user. Additionally, unlike
conventional auto-inserters, the user controls insertion of the needle and injection of the

drug as described hereinafter.

20 In Figures 1 through 9 are shown an exemplary device of the of the invention.
In Figs. 1A through 1D is shown an embodiment of the device in various stages leading
up to injection of the drug and in Figs. 2A through 2C is shown the embodiment during
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

25 101 partially overlies the proximal or uppermost portion of lower housing 102. In
describing the various embodiments of the device, the term proximal is used in relation
to the bottom surface of the device. For example, in Fig. 1B, proximal is used in

relation to bottom surface or bottom 131 of device 100.
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may signal the user that the dose has been delivered and the device can be
renoved fromthe skin, preventing premature wthdrawal of the device from
t he i nj ecwDan11gi4r®8 Thus, the user actively partici pat e®Cuars2e1g/051se4 entire
delivery process, unlike 5 conventional auto-injectors for which the user
may need to wait several seconds for an assurance that the full dose has
been adm ni st ered. To provide greater feedback to the user, the

di scl osed system of paw s and ratchets al so provides audi ble clicks and
notion of the device during delivery to 10 indicate that the injection is
progressing. In yet another enbodinment, a |ouder click at the end of
delivery alone or in conbination with a visual indicator provides 1
feedback confirm ng that the delivery is conpleted. Mreover, the present
invention has a fAdshodhythe dBvioe is@hdrairﬂls}gzlﬁmsif@muramdlcmﬂeﬁﬁppém@ughgoper ation,
unl i ke conventlonal needl e safety devices and auto-injectors, which are
reni ni scent 1QVerdipusingd 92690 187 skmipr Ofniglarock Rutiens S, epaaingilfhatqtpm unl i ke
conventi onal, en dl e and
o ecti on o ERLPLRREbREoukRE 0P EREMASor (FFHRES R at BRIORET D 5
are showb anmﬂweﬁmkaoymdmxn$@%hﬁehﬁedmmmmbéﬂmnw@mnomn. In Figs. | A through
1D i s shown an enbodi nent of the device in various stages |leading up to
injection of the drug and in Figs. 2A through 2C is shown the enbodi nent
during and after A Bifffin®Psep if ﬂﬁngfﬂég}evﬁb KHoGehbvSHHF3L RRiHSY fe%’fbvll@@ in
its pre-use configuration as it my be received by the user. Inth

rel axed posmﬂa@ndtmbneﬂhhousgh@ZZsﬂxﬁmlmdﬁg4ﬁ$IBmmvengMEsmpH@3prOX|nal or
upper nost porti.on of .| ower I n, descr.i bi ri

enbod nent & 5p e R RESLOHDE b PRE el bR MEifdey 104e
bot t om sy f a6& neédlé Beard et ¢69, oh@f o BXIRER b, préfrablydpredddt o bowi stk of heused in
relation to bottom surface or bottom 131 of device 100. As shown,

t he devi ce' slevigevidlos the ypasiteVisws angliingnsst dmateaeély hopead sysngs hP amshits droger
housi ng 102,C ﬁ%ﬁ 103, wi ndow 104, interlock button 105, grip ring 106,

bott om edge i of the upper housing 101 and dose indicator 107. Figure 3
is an exploded 5 view of the conponents of this enbodi nent of the

i nvention.

In use, the device is grasped by placing the palm of the hand over the top of the
15  upper housing 101, similar to how one grasps a floor- mounted, automotive gear shift.
Grip ring 106 provides a visual cue to the user on how to grasp the device. In one
embodiment, grip ring 106 is covered, or coated, or made of a suitable elastomeric
material including, without limitation, neoprene rubber, urethane, polyurethane,

silicone, natural rubber, thermoplastic elastomer (“TPE”), or combinations thereof to

20 provide a non-slip and comfortable gripping surface.

The user presses the device, by downward pressure of the palm on grip ring 106
and interlock button 105, against the body at the desired injection location, typically the
top or side of the upper leg, the abdomen, or the side or back of the upper arm. The

25 pressure of the palm on interlock button 105 causes it to deflect downwardly, as shown
in Fig. 1C, which in turn unlatches needle guard latch 124, shown in Fig, 5, allowing
the needle guard 108 to slide upwardly, and exposing needle 110 (note that some device

components have been removed from Fig. 5 for illustration purposes). Needle guard

10



A prelimnary step in using the device is to renove cap 103, which is
renovably attached to | ower housing 102, as shown in Fig. 1B. Renoving the
cap 103 swoubtiznaessly renoves needl e shield 113 and exposas201e0818e4 guar d
108. Wndow 104 10 and needl e guard slot 109, each of which are preferably
present on both sides of the device, allow the user to view and inspect an
internally housed syringe 118 and its drug contents. In use, the device is
grasped by placing the pal mof the hand over the top of the 15 upper
housi ng 101, simlar to how one grasps a floor- nounted, autonotive gear
shift. (}ip ring 106 provides a visual cue to the user on how to grasp the

devi ce. %l ?Ep %q‘o%&it ) t ¥al Wllﬂp%B%IQ %n o?the s%gtleqxp P}g(%%toﬁgn eevnéade of

a sui tabl e e oneric nma I nc OUt I on eopr ene

rubber, uretihan Uppadiquufngtstban@ 12(islal o, cynlaﬂwaafborﬁ@tbbiewmch Raideep tst i C
el ast omer ("TPE"), or conbinations thereof to 20 provide a non-slip. and

conf or t abl e WpTdpupged O ﬁ&fé@omon of whigheregid %;Srmé%%ré@élsmaéo%iéwh?& ghe dgyice
downwar d pf%%(ﬁ)lgh@raixe @% sidn! Be&{du&ngg v P8 Rielii ta@tﬁé&a‘ﬁo Hﬁ]eon 105,

agai nst the at t I nject ocatlon pi cal top or
si de of the hupq:iag 10kgnd pdlﬁ)rmbdhjdﬁng fumctidimennsliads tomraphcalsmcgfelddimtﬂlb%er arm
The 25 pressu

f the pal n interl ock but 5 causes it to deflect
dommmardly,aﬁ@ngﬁBWﬁr‘H“ﬁggbaf@?aWH¥@£“VHmFd#ﬁﬂJﬁﬁﬁ¥ches needl e guard | atch

124, shown in Fig, 5 allowing the needle guard 108 to slide upwardly, and
exposing needle 110 (note that sone device conponents have been renoved
fromFig. 5 for imeﬂ¢gmﬂﬂbﬂde%bodgé%unhbeﬂmemgw@ﬂuwtkahchmgﬂwhh@,forned

integrally with a rtion, of. the distal end upper ng sl eeve

Upper housi gt Bab8-AL81 S ueie ity EyrfRaLs BB 1 PGk ar RS S des i n
t he uppero housinigcH tht nabde RR4rtilath 024, WhiottwAreSird@ped surt@wapg housi ng 102
when the device is in the relaxed position. Upper housing sl'eeve 120 is

fixedly att &@h@éﬁm@twmw@cm%m@ fammas the disgé erdeinstarlaek hiten ¢xienstdnons and
acts to trap 861 i Qe% rgrlnsgc? ﬁlltéfaé% ?2?9@"&% I}ee{ﬂ%\l%%&réigg‘r%ﬁll 9 %anggi\?lvggt yrl bed in

nore detail e guar |nc des®i W th
respect to tsheades rlgv tuidlil PR Eaus&the healtd guad lhtcmf24ttbeleﬂeotloﬁezvarﬂl®z[’rwﬁﬁ surface

127 and st Oees]b:g((:)t tg ttheI ge?ltelfI g}?les} rrgglsogfmegns?op 130 from blocking the upward movement of
15 needle guard 108. The latching mechanism and needle guard 108 are preferably
configured so upward movement of needle guard 108 is prevented unless the interlock
button 105 is fully depressed. This protects the needle from contamination and damage
due to contact with other surfaces, protects the user from accidental needle punctures,
and shields the needle from view.
20
As the user continues to press downwardly on upper housing 101, needle guard
108 moves upwardly, exposing and allowing needle 110 to penetrate the user’s skin,
stopping when bottom surface 1310of the lower housing 102 is substantially flush against
the skin. Once needle guard 108 passes beyond stop 130, the user may release interlock
25 button 105, or chose not to, without affecting the remaining injection steps. When
interlock button 105 is released, resilient member 121, returns interlock button 105 to

the up position. Movement guide 132 acts to ensure that interlock button travels

straight up and down.
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10 To unlatch the needl e guard | atch 124, an outwardly ranped surface 128,
conplenentary to surface 127, that forns the distal end of interlock button
ext ensi orw02811/@myages ranped surface 127 on the needl erpguarsdoloasishd 124.
Engagenent of surfaces 127 and 128 causes the needle guard latch 124 to
deflect outwardly, wth respect to the center axis, renoving stop 130 from
bl ocki ng the upward novenent of 15 needle guard 108. The | atchi ng nmechani sm
and needl e guard 108 are preferably configured so upward novenent of needle
guard 108 is prevented unless the interlock button 105 is fully depressed.
This protects the needle fromcontam nati on and danmage due to contact with
ot her surfaces, protects the user from acci dental needle punctures, and
shields the needle fromview. 20 As the user continues to press downwardly

on upper housi ng TH3 heedle atkeiod pasd@dssldS cribaddteraip \wared byntrad P asertign ad the
all owi ng needle 110 to penetrate the user's skin, stopping when bottom

surface 131 User- (s feates allsrthmyser optake advaniaes of p spmynony axed aepaiqsselionhe
skin Once n r: : . d: e
"t or ook oai ol 9 futRtBERRREIEHRRCHSHOR MR bLABHHAR oo LEHFRSS
i nj ecti o stskpsand\lkekinthenetvatHoat kictuudg thn skidSafis arfeveaseds theaset wehito vapder

121, returns. interlock button 105 to.the. up position. Myvenent. gui de 132
2cts to ensdvd tiaesiiie of moeediue ofidhovdied Sels Cgﬁtbeweggﬁpﬂaaﬁ?%y

The needl e iing&IstdQfe BFRGRS 8plRaqs tRGelerei n gives control of insertion to
the user. This feature allows the user to take advantage of a comonly used

nmet hod often enpl oyed by insulin-dependent diabetics: if the needle is
brought into contgct with ski.n and. hel d there .w thout piercing the
okt ter af o Gt 1 Beheds WReRRT it R B PP rp RS bR e
needl e, Bl Wagiah RQh&Wn ihEigheRdiRosdmdewinseft@de RAFBufd € aAMNOLUsIAGNA3sI Ng
the pressure applied to the needle. After needle 110 has been inserted into

t he user, tHa2itljtésca paholploveebeysingpl(2ds Rowminsdesierip, degal apdavipvants thg gs. 2A
th h 2C. W f Fi . i | at. ] t
ouah 2C ML BL8T0058]5oFL 8 By a0 IRURID L aLED 425 A0 5,0 b

housi ng 101 pir¢-0s8 Ny (e Wat Soniedpaat conpohbiets howicchasinoed i Figh 6tfbe
device's pre-use state (note that sone devi ce conponents have been renoved

fromFig. 6 H&ralipn peppsas)- o hetirisedle gpardifdman eapleicgun @ VEOBIRES conpl et ed
Its upwayqd trﬁrﬂi{@d surface 133 on needle guard 108 contacts a ramped portion of surface 134 that

forms the end of housing latch 122, causing the housing latch 122 to deflect inwardly,
thus allowing the upper housing 101 and upper housing sleeve 120 to move

downwardly.

20 After inserting needle 110 into the body, the user maintains pressure on the
upper housing 101. As shown in Figs. 3, 4, 7 and8 a plunger rod 115 pushes on a
plunger 112. Plunger rod 115 is connected fixedly to the upper housing 101 and syringe
118 is secured to or held in a cylinder formed within lower housing 102. Thus, when
the upper housing 101 moves downwardly with respect to and over the lower housing

25 102, a drug inside the syringe 110 is delivered through the needle 110 to the patient by

the downward movement of plunger rod 115 and plunger 112 within syringe 118.

12



15 ranped surface 133 on needl e guard 108 contacts a ranped portion of
surface 134 that forns the end of housing latch 122, causing the housing

| at ch 122wocodeirm®st i nwardly, thus allow ng the upper RoudiSagonszBIand
upper housing sl eeve 120 to nove downwardly. 20After inserting needle 110
into the body, the user maintains pressure on the upper housing 101. As
shown in Figs. 3, 4, 7 and8 a plunger rod 115 pushes on a plunger 112.

Pl unger rod 115 is connected fixedly to the upper housing 101 and syringe
118 is secured to or held in a cylinder formed within | ower housing 102.
Thus, when the upper housing 101 noves downwardly with respect to and over
t he | ower housin LI e SY{i I | j e

t hrough t he need?g%%f%3(%w?ﬁg&%gg?gﬁ?ﬁ%§é%ﬁg’%%&%&gF%%%%£2%gﬁ?{%ﬁ&ﬁﬁﬁ%ger
rod 115 and tid dis@eéndldfZippert huuling ¥tdeng €20, 18freedAfrbrara téldéorRAUBIKNG dpplych 122 is
di sengaged, a biasing elenment 119 that surrounds the distal end of upper
housi ng s| esoenyagl foree qry tBeypperdensing Ak by peadtiag adewhwaslderss o8 Wedhwar d

force on th inng.101 i . r r .
nousi ng sl edgiioyet ondntis Bty Gliiondd, £ COlMALY ol il HERRE | |
upper housi n§15BilBing Berasitrig9 elserembe hdd talpsavideanchyy fios edistiag prithvi de ener gy

for assisting with advancenent, of pl unger d 115 and plunger 112 wth the
user provi ditfFEARFES Bk wngﬁémlrlé&ﬁfi@?@%err@uwﬁﬁwﬁr THY@%}%_ }t@pﬁi he drug
or the e”erQ&p§&89$k@@wﬁﬁg@hﬁhﬂ&ﬁ%hQﬁﬂﬁhﬁﬁEBFﬁé%ﬁm@?ﬁuﬁﬁkﬁqﬁﬁh&?ﬁgﬁéo”|y to

advance plunger rod 15 and plunger 112. In another "enbodi ment o
present i nvehmianh | 1dHmagibaguidicemtonly 1d adyemowpldegergad 1§ enéplung@ ¥lar de t o

el Lhe St MATRHL G LTl e, bIBH SSUL 150 R R ey s
the drugig s fatét BidcE lel dtug, MiguesdditThRl Rirésinpat R @RIy B Yisdethady
conponent ¢ %?(?V?lﬁ?lg (e)lIl iI%é(s[{oall dggice in which the needle is manually inserted and the drug is
automatically injected. The biasing element may be any component capable of exerting
a downward force on upper housing sleeve 120 to the degree desired and may be,
without limitation, a spring, a compressed gas actuator, a hydraulic drive, a wax
15 actuator, an electrochemical actuator, a shape memory alloy, and the like and the
combinations thereof. In the embodiment depicted in Figs. 1 through 9, the user
provides the additional force required to advance the plunger rod 115 and plunger 112
by pressing downwardly on the upper housing 101. Thus, the force required by the user
to inject the drug is reduced, in a manner analogous to the way power steering in a car
20 reduces the force required by the driver to turn the steering wheel. Unlike conventional

auto-injectors, the user contributes to the force required for injection and the present

invention provide the user control over the rate of injection of the drug.

Referring to Figs. 4 and 7, cross sectional views of embodiments of the present
25 invention are shown both before and after delivery of the drug has commenced,
respectively. As the drug is being delivered, a pawl 117 which is attached to upper
housing sleeve 120 moves along a ratchet 116 that is attached to the lower housing 102.

The pawl 117 and the ratchet 116 may serve, at least, the following two functions.
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a downward force on upper housing sleeve 120 to the degree desired and may
be, without Iimtation, a spring, a conpressed gas actuator, a hydraulic
drive, a wexol®4zao8uator, an el ectrochem cal actuator, &CThspe&0/062894y
alloy, and the |like and the conbinations thereof. In the enbodi ment
depicted in Figs. 1 through 9, the user provides the additional force
required to advance the plunger rod 115 and plunger 112 by pressing
downwardly on the upper housing 101. Thus, the force required by the user
to inject the drug is reduced, in a manner anal ogous to the way power
steering in a car 20 reduces the force required by the driver to turn the

ing i n 2 he force required L .
the for e r aas PRt ARG RRR AT LR B RARG (1235, s BOR AR “Doer

control overpréhatcdaSecdid, ihejrestion@t paivl | healdnggrtchizel B8 piodgeds @ sbitgsickidgand 7,
cross sectional views of enbodi ments of the present 25 inventign are shown
bot h bef or e 8H8- RiPYidingferdbagk {p he upgidhatupperdipasias b figeaving gahBwerdry@isy . As

the drug is i . IV - : i b usi ng
Sl ceve 120" tosILPELL RUGon ALY oo HEaHLER 13, St ARG of B BRE LGS 10
102. The Yyawbudiig 1ahgatvhé 1T atag betcodfigirehy chgages dapet easss in taehef dld, owi ng
two functions. . First, separation.of upper, housing 101 fr | ower housi ng
102 by pul | IPCRHRIARGIEE ¢ q@eb?lbc@gmseaﬁses@e gfn Rrg‘é‘aﬁﬁ? Pb‘ﬁg]lﬁf31gg5‘&l;\ﬁ° tha7

al ong rat cheke ktf RHQAHGES n8s BQntrefdhbd KhD BRI SEas REPYIIN RGvELEARACK to the
user that upper housing 101 is noving and the drug is beéing delivered.

Addi ti onal | yyrtizardocksng the upperdioesing 0 Fingpla®:, togrevichiercesttingér tensov@lthof upper 5
housi ng 101ﬁ' awl 117 may be configured to engage a deeper recess in
ratchet 116,°“t¥®&reby producing a | ouder clicking sound, which can provide
an audi bje signal to the user that end of travel has been reached and the

drug has been fully delivered, and further |ocking the upper housing 101 in
pl ace to prevent Redyangimbigor2h ank® vdfentthedigays eanplegly injected and upper

housing 101 is at the end of its travel, bottom edge 111 of upper housing 101 covers
dose indicator 107. Dose indicator 107 is a circumferential, colored ring at the distal

portion of lower housing 102. This provides a visual cue to the user that the drug

15 delivery has been completed.

Prior to use, the patient can view the drug through window 104 to inspect it for
clarity and particulates. After use, the plunger 112 can be viewed in the window 104,
indicating that the device has been used. Alternatively, the window can be designed
20  such that the plunger rod 115 as well is visible after the injection is complete. The
plunger 112 and the plunger rod 115 can be brightly colored to provide a clear

indication to the patient that the device has been used.

Referring to Figs. 2C and 9, after completing the injection, the user removes
25 device 100 from the skin, and needle guard return element 114 causes needle guard 108
to extend over needle 110, protecting the user and others from accidental needle
punctures. Needle guard return may be any element capable of causing needle guard

108 to extend over needle 110 including, without limitation, a spring, a compressed gas

14



Referring to Figs. 2B and 8, when the drug is conpletely injected and upper
housing 101 is at the end of its travel, bottom edge 111 of upper housing
101 coverwodos@4iravdi cat or 107. Dose indicator 107 is a @eCTMsd10/082304 al ,
colored ring at the distal portion of |ower housing 102. This provides a
visual cue to the user that the drug 15 delivery has been conpl eted.

Prior to use, the patient can view the drug through wi ndow 104 to i nspect
it for clarity and particul ates. After use, the plunger 112 can be vi ewed
in the window 104, indicating that the device has been used. Alternatively,

t he wi ndow can be designed 20 such that the plunger rod 115 as well is
visible aft IS, C e 2 nger
rod 115 can%’fjt td{g)l?l glwd? co lgre e QR&P%\SIF ;emgecg{)ééhgr%%alé%%gt% P%nrh%g 1?131% %/

patient thatallbhendehd Gl éhﬁl&h@@@ﬁbllﬂsﬁﬁls tiRet &t romg neadlEgasd 18€iandy9, after
conpl eting the i%iectlon the user renoves_ 25 device 100 fromthe skin, and
needl e guar ¢*f8tleh A nepdpgrrdiack bapgassiestntdn perdicusueod 19% pexiaties Boer

needl e 110, I{}g&g{e gﬁ&ﬂﬂg%tﬁ%ﬁl Hrat rﬁ)%é@dfé n%u%r foQ 85 & éjcga%}l?elvexpﬁf‘cﬂ'e%endl

punct ures. return enent ca cau5|ngnﬁeedle
guard 108& tmm@mﬂgn@mnvbﬁnmeeﬂ&@cddﬁqnnnhmﬂumgﬂmmkﬂhmuLoﬁmmmnmm@Gm]25z1
spring, a co

t or raulic driv r,
el ect r ocheriP@ | ‘é(g’b 0“551 ‘é‘a}‘rPFrﬁ? TSN Prayegt ﬁﬁ@@?&agugﬁéo%h@

CO”b'”at'Onﬁhﬁﬁg&ﬁgﬁrtﬁ@ﬁﬁtﬁﬁﬁgh&ﬁﬂyékﬁh1@@p&§mﬁﬂ&&¥mﬁﬁ§@@@ﬁ9§bﬁbﬂﬁﬁﬁ
guard | ock 125 engages a slot in needle guard 108, “preventi ng the nee

guard 108 f tlsleietinasothegemielenty Oéltimprei;eutklvmtﬁm, scallcarrd ﬂ@&/mayleattemth

Cover housi g0 1 "1 0k 3 TSARE 109 M a ™ 60 B Omoteat R ™1 o9 bk Rl Bl e

to prevert topshdipedifehdamicd. | ock 125 from engaging the slot in the needle
guard 108 prematurely during delivery by blocking the slot. In another
enbodi ment of the present invention, needle guard 108 may extend and | ock

in place if devi C‘ﬁlt&ﬁle as ﬁteg ggl\{\? g\égﬁjr%c% q‘%} cKl%{ ep?es&? rSTB glttgh T&lgug)gr%/ ent

reuse, 10 or sharing of ass

approach of faetiedy bygagb® dpigstbeniirR\RV¢r9Pprodeke Tidefs disingoishatdt ﬁoﬁngaged
during the entire delivery process. This is dlStIﬂgUlShab|e fromthe
activation PFOYAOR PresesTiongRimentional anigrigsarissein whish after Rysssie the buttonthessi ng

the butt ¥ utsgﬁ)ag'év Waltpa%?'sg el s\@@dntdsforfﬂ?er dﬁﬁ‘f@ﬁ@helﬁi%{:éangométﬁﬁest he drug

to be dellver t1mes wondering whether the injection iI's In process or
not . wondering whether the injection is in process or not.

The assisted activation approach of the present invention has the additional
advantage that it reduces development time and cost associated with modifying the
20 injection device for delivering different drugs because the user controls delivery speed
by varying the force applied to the upper housing 101. If the plunger is slightly stuck,
the user can apply a little more force, 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 mechanism.
25
In another embodiment, the interlock button 105 and the interlock spring 121
can be omitted from the design. In this embodiment, the upper housing 101 is free to

move downwardly before hitting a stop. This movement is used to unlock the needle

15



The assisted activation approach of the present invention has the

addi tional advantage that it reduces devel opnent tinme and cost associ ated
wi th nodiweizng/a4h®820 i nj ection device for delivering dipCraseno/osasays
because the user controls delivery speed by varying the force applied to

t he upper housing 101. If the plunger is slightly stuck, the user can apply
alittle nore force, unlike conventional auto-injectors that nust be
designed for worst case force requirenents, that vary depending on the
drug, cartridge, plunger, needle, and friction in the nechanism 25

I n anot her enbodi nent, the interlock button 105 and the interlock spring
121 can be gm tt f i gn. L N i ent er housi ng
101 is freeEﬁ%&%ggéw&%&%&gﬁﬁﬁgﬁﬁgﬁgwgﬂﬁ%ﬂ%@ﬁ%qggg?%%g(*ﬁﬁg%ﬁéggﬁ%nt is used

to unl ock t hdowagdhengudds guatdB08i%) aga@. MRCH el Bl igihldalOstih auliyntesdiar; k
mechani sm descri bed above, allow ng the needl e guard 108 to retract. Once

the needl e gardscngazg apother jajch Bat dlopsdhe pppeiigudng ENgRGBsCORBRUSEROYIBE ch
that all ows 1S] . ol i . I, [ rdly and
nject the dPapRAE i AEL IR i PoRhRCRRRIGE L IRASBIRAT ALY P00 s,
10 through 18 is depicted yet another enbodi nent of the invention. In Fig.

10A i s shown device.200 with upper housing 205, | r housi ng 202 and

ni ddl e housi ng zdﬁ%fgﬁe?%’é? 18 éﬁg}&ﬁeﬁ%wo rswgg@m?m@be grpien n228.
In the rel axgd 1pASkEhQAM dMURREFONIHE LpSr 28RsiRED 6, 3o IS DBS ahdEudNIoX1 Mal
portion of mddle housing 10 201. The distal-nost portion of m ddl e housing
201 is fi xedioysisgdfktherabetvoser Uppeashaugin2@D) iniledss ghipwap 228. Fingthe tddxedr e

upper housi ng hottom edge. 2 travel rid 216,. and wi ndow . .. W.ndow 204
oroferably FESL8k BRGITRIE PnaRUYioner SR BraToHmE! Podl B g 508, a
second wndawy]. mat dsb0Wbst PerEbe baRYdlé BoliRSEItis GRedID 8cHeVind8wehdRRgsi de
opposite of wi ndow 204. 15 Cap 203 is renpovably attached to | ower housi ng

202 and, i n 2PEgAlscoowingn Sk iAAraserbried hpysorg bletiane edgedd 1t Bawk pdee2 Headd e
cap 203, nediaoLpoRy Wihdnd 200 R AR IR PR BB polRh DR
shield 213 eropsing DOR.NAsdt@ dguiadew A8 sh@wil, lpeefusiBly. is present on the device on the

side opposite of window 204.

15
Cap 203 is removably attached to lower housing 202 and, in Fig. 10B, is shown

removed from device 200 to expose needle shield 213, needle shield clamp 217 and

needle guard 208. During removal of cap 203, needle shield clamp 217 grabs and

simultaneously removes needle shield 213 exposing needle guard 208 to the user.

20  When the device user presses the needle guard 208 against the skin, this action causes

needle guard 208 to slide upwardly exposing needle 210, as shown in Fig. 10C.

Figure 12 is an exploded view of device 200. Grip cap 228 includes grip cap
assembly pins 230 that fixedly secure grip cap 228 on upper housing 205. Assembly
25  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 corners of assembly 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
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20 When the device user presses the needl e guard 208 against the skin, this
action causes needle guard 208 to slide upwardly exposi ng needl e 210, as
shown i n WO@01113Q98 Figure 12 is an expl oded vi ew oCTA®S201005800. Gip
cap 228 includes grip cap assenbly pins 230 that fixedly secure grip cap
228 on upper housing 205. Assenbly 25 pins 230 mate with holes 242 in upper
housi ng 205. Preferably, assenbly pins 230 are square in cross-section with
rounded corners providing an interfering surface between the corners of
assenbly pins 230 and hol es 242. Guides 233 and plunger rod 215, which are
integral with and extend downwardly fromthe inner surface of grip cap 228

hown are syl PRgerbRRedbtz! SRR JySRREN AR5 Bukhd, 5] Gofily o0

preferred ernbaggErstwithi pRngxtArnal nsedlé sideldefi3grip cap 228 is coated with
or 5 formed from or the entirety of grip cap 228 is forned from a

mat eri al capable of providing a soft, non-slip grip for the user. Suitable
materials for CO%wﬁgefQﬁecLaﬁﬁad?&eﬁmle%&t @ﬁ’rfé&(aftéﬁig’cafﬁ“zﬁé" Woalch WitiAdd on.
el astoneric materials such as neoprene ru ure ur et hane,

si | i cone,5 ndomwmeal frorajdyehg entP&yartgripleep P2& & fandedcoodni maiatemalscetpla‘eheexﬁf 10

Upper housing 205 includes click.| ch 2 ndl e.ri ui de 23
bot t om edge PP 4ingg,so | RS P05 Gt Usgls Zw“(f)qaﬁapf%agat?rhaés gq %8%%%8 @gmag%% in

the device, prebsiabld Rithdb@atthitdien, élé’s&&ﬂ@&c AheridR AcRAGhdoPRns et at ches
are symmetrically positioned wth respect to each other to facilitate

snoot h novemestharenpolywethane,crlicohe ttagirgdeublow, TPE and the like and combinations

thereof.
10
Upper housing 205 includes click latch 220, handle rib guide 238, and bottom
edge 211. For click latch 220, as well as the other latches used in the device, preferably
at least two latches are used and the same latches are symmetrically positioned with
respect to each other to facilitate smooth movement and operation of the device.
15

Middle housing 201 is shown in Fig. 12 with body 207 and handle guide slots
239 on the external surface of the proximal portion of body 207. When the device is in
use, handle rib guides 238, which are an integral part of upper housing 205, engage with
and slide within handle guide slots 239, maintaining smooth and controlled motion of

20 upper housing 205 during drug delivery.

Body 207 may serve as a dose indicator because, as the device is activated,
upper housing 205 descends over body 207. When the complete medication dose has
been delivered, body 207 is fully obscured by upper housing 205 as shown in Figure

25 11C. Preferably body 207 is colored, more preferably with a bright color, or is
patterned to provide easily viewed visual feedback to the user that the dosing is
progressing or has been completed. Optionally, a scale may be included on body 207 to

visually quantify the amount of drug that has been delivered or remains to be delivered .
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15 M ddl e housing 201 is shown in Fig. 12 with body 207 and handl e
gui de slots 239 on the external surface of the proximal portion of body
207. \WherwOhelidavisgse is in use, handle rib guides 238, WRaras2@005294
integral part of upper housing 205, engage with and slide w thin handle
gui de slots 239, maintaining snooth and controlled notion of 20 upper
housi ng 205 during drug delivery. Body 207 nay serve as a dose

i ndi cat or because, as the device is activated, upper housing 205 descends
over body 207. When the conpl ete nedi cati on dose has been delivered, body
207 is fully obscured by upper housing 205 as shown in Figure 25 11C
Preferably body 207 is colored, nore preferably with a bright color, or is
patterned to provide easily viewed visual feedback to the user that the
dosi ng i s progresgithgforente® Hears, aodgt bwthg Z0atdlaniatiudes @isaathes Iy be

i ncl uded on body 207 to visually quantify the anount. of drug,that has been
del i ver ed orChP]éi/?é?WP%e Hatsddpi dnsnegdle guard latch2dlp Cgipdateh e tsq gangrallys,

m ddl e housi i i : W

o ots 236, anderEthrlcnftel BEVHAE Sl ol B P& bostid fing bEDorRg 945

rect angulfar ofheddnhonuvadl lyscathbiac sedpatle bf moders¢m loutvasdlypowsidonndr gutfine

i nner surfa 243 5 qf m dd hoysi n so that it is capab of . novenent
outwardly t HARPEOR Rrieatigy ?é’fg&ez@%‘%@ﬁ%ﬁ&%&ﬁvw a6t 51 Bee 288 il 4 at ch
224 al so 'PQh&%ﬁﬁn%hﬁk@@u@%ﬂh%&%naﬁéiﬁ@ﬁﬁ%ﬂb&hﬁﬁ&HH@%c@@%&ﬂgrﬁ&ﬁQm844
extending inwardly toward the device's center fromone corner of its

t opnost  por tcooer of is tohmodigwireen. sinrths dévigg’s seng) pec-pogiositon gyipilpich 324h 224
prevents upper housing 205 fr novi ng wi.t.h respect. t.o .m ddl usi ng 201
e to 10" SRgyeBRaPpAthsrr BehS Rart worme SHitisar il Myt hgaoieield of
grip capi@28op 245 inteMétifly watheiensenwad hlags-of baidend3 18f gripwproogousi ng 202 i's

shown with | ower housing base 206, end of travel ridge 216, w ndow 204,
housi ng | atch 229, guide slots 227 and syringe retainer clip 235. Cap 203

removably att aCheV@itfl Qef%r%}%eertgg;ggf il?%ng) ??ﬁf)ﬁgr @o%@in\éiﬁ2qgﬁlorvﬁ{[\9{ﬂ?ﬁorwerri ng 234.
In use, |ower housing base contacts e user s SKkin and, us,
preferably ihsusinglbaef208/shdaff tialvel rsdpiet2 16| wiidove2Oaph@rsirgd IstcE QD9 adilide: flow use
for grip cap_228.
grip p227 and syringe retainer clip 235. Cap 203 removably attaches to lower housing base
15 206 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 228.

Window 204 provides an opening in lower housing 202 for viewing of the
20 contents of syringe 218. Window 204 is positioned such that the bottom of syringe 218
is 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 is oblong in shape with its long axis aligned with the long axis of
the device and syringe so that the desired length of the syringe is exposed to view.
25
Guide slots 227 maintain the alignment of three different components: guides
233 of grip cap 228; grip latch release 231; and needle guard extensions 241. Guide

slots 227 ensure smooth activation of the device by maintaining alignment and vertical
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W ndow 204 provides an opening in | ower housing 202 for view ng of the 20
contents of syringe 218. Wndow 204 is positioned such that the bottom of
Syringe 240 2051/04798bl e to the user allow ng the user toPeeriskyrowbzsv4 pl unger
212 has reached the end of its travel to the bottom of the syringe. Wndow
204 may be any conveni ent size and shape and preferably is oblong in shape
with its long axis aligned with the |ong axis of the device and syringe so
that the desired |l ength of the syringe is exposed to view. 25 Qui de
slots 227 maintain the alignment of three different conponents: guides 233
of grip cap 228; grip latch release 231; and needl e guard extensions 241.

Gui de sl ots 22 S i i e I I nt.al.ni.
ot gnment . atbeosTEpHGhpRe 2 358 hadd Bfoot BRABHE RN ERMALINAG o0
reliabl e | atofltipgateing3 UnHadsidy BgheR9gkicpdingloativardll. setigtsmigild Rdusing229
extendi ng outwardly secures mdd| e housing 201 to | ower, housi ng 202 by
engagi ng a rekwes hopsing 205bnengagigaicciss tharierotsipvacE ipues suifage 2dd|of

housing 20w fleH805hE Y9 R0l FIRAGIERH R Gl DB B8V 6, (08, 30BPRIAT AL ch

229 5 and the recess gre suc at the m ower’ housing cannot be
separ atedh fod theawsabhe sanin ot thembiddlctang loweadmasiagdadmt bt sepaeat@brfargur ed t o

enabl e the mdd] e and | ower housin e pulled apart. Referring to Fig.
12, needle dEif C SO 4E Thessarad %&graéig S iEUsGORBINE GRS B si de
by grip Iatq@w&qk%§§gtg§gpaﬁgz&gﬁ,other side by needl e guard extension 241.
Gip latch release 231 includes ranped surface 240. Referring to Figs. 14

and 15, ranped surface 240 of grip latch release 231 faces outwardly and,

as grip latch 23 ravel s_upwyar dl en s _ramped surface f gri

"t eh b2a- whi oh R ITRE BT yCedls sERHGRE S IR PERAS R §ich el Brpa o
out war dl o  roRBeMecdg crip@atoR $d16446 0B Dand Meloftter dRIMMYRIEd1d Buira\eeiPakibn 0f 1.gui de
233 and 205. edl e guard slot 209 permts w ndow 204 to be used to

vi ew t he syrGrivglatchrglepioi?dancladestriaper shifjee 24¢t BelgringHe Fager ihaed &2, t he end
of the plun ' £ oke. |.t4 I n I rd 214
o A1, PTGty SPIRISAS L UL IR L 86 RS A5
travels upwardly, engages ramped surface 244 of grip latch 224, which faces inwardly,
causing grip latch 224 to deflect outwardly, removing the obstruction to the downward

15 movement of guide 233 and 205.

Needle guard slot 209 permits window 204 to be used to view the syringe and
plunger as the plunger acts on the syringe at the end of the plunger’s downward stroke.
Additionally, needle guard return 214 lies within and at the bottom of a space formed by

20  grip latch release 231 and needle guard extension 241.

An inventive aspect of the device 200 is the way in which syringe 218 is
suspended inside the device. With reference to Figs, 12, 13, and 17, syringe 218 is held
between needle shield 213 and damper 221, each of which are flexible components, to

25 protect syringe 218 in the event device 200 is dropped or otherwise mishandled. When
the device is assembled, syringe 218 is loosely 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 in used, there may be some travel of upper housing 205 before
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20 grip latch rel ease 231 and needl e guard extension 241. An

i nventive aspect of the device 200 is the way in which syringe 218 is
suspendedwOneilda79Be device. Wth reference to Figs, 12pCI8IS2@mnds528%4
syringe 218 is held between needl e shield 213 and danper 221, each of which
are flexible conponents, to 25 protect syringe 218 in the event device 200
is dropped or otherwi se m shandl ed. When the device is assenbl ed, syringe
218 is loosely held within cavity 246 of |ower housing 202 by retainer
clips 235. Depending on the volune of nedication within syringe 218, when
the device is in used, there may be sone travel of upper housing 205 before
danper 221 ¢ I e ur.j this Lniti Q tyAavel ,
danper 221 AARPCEE BuRATLAEE A e, UBhERS (i WBblvRle RRERNE 1Y

bet ween t he aerds ah aplpiwtgeto doathred theadidinphel ggefortd betwlee the@hd\vif gemiger
rat e- dependent resistance to nption to the initial downward notion of grip.

Wien danper T unges 212 gyhick gravides a4 pendght (eRiFin iqngo theduce
0% 31 hjiren! 212.avhick arides adetaplependgnt IeRPgneerRHiango ted

t he buil d-up,; o re. nﬂ@y i Y.l

through-holggggk 5?“§$§§§%fﬁ§ﬁgﬁﬁP%?ﬁéﬁ%1 t%ﬂ%@?%&ﬁ%$?m%%ﬁ#gﬁ%cgggt danper

221. Alt € naickét ghough ta tedticcothe basédp pésir ptaanae. Daopet 2HH dayrpgetionally hout

pressure bui.l d-up, use a dapper in ich there is na | eak and no r

dependence, ! didhigiobe %F@B#S%wa %fe&g@&@wp%t%lsﬁi%?&dwea er 221

wi th pl ungery2deativRTR &hictRASA 3RBAS AOmitAVBLADN: Witeal SiEsRkdRgRLyy,0d 215

reducing the friction between danper 221 and the inside surface of cavity
246. Vst h damperiendech heiRiigso leb® aaddo tdie deradendeconumerbigdons dsrdod use

devi ce 200, the user nove ap ,203 from.l.ower h i 20 ich action
ol ¢ aneoudt TeaeteUPTE Hilad PE 6P 4T et duBhuiecal EMhERG 208,
The user1@r agpsdiesivaisHthgdy rddINsreRis the frd@n Hebasasdahiper pAI spdahe t he
hand over grip cap 228 and presses downwardly on grip cap 228 while hol di ng

t he devi ce 200dayaiapsol ¢avdlydd8ired injection site on the body, which
pressing action causes needl e guard 208 to slide upwardly exposing needl e
210. Continuing application of pressure to grip cap 228 results in needle
210 penetrating twigh 2derdf& toFigKil 0 and d1 SuiiendBe 0 dbdifs teuseSde@iRi20g, thhen

| ower housi ng base 206 contacts the skin surface or when the rim 245
reaches of NEFIPBOYr2A 200 drombloryes Soysiae Hivg which qciion sidianggusly; iemoysier

2;’35 L][‘gi 15522 38%1% ghiéﬁfﬁ@%ﬁ%xﬁc%ef h&diclgtardBEN HREELAYN #0800 83%BES t he
housing 205, places the palm of the hand over grip cap 228 and presses downwardly on
grip cap 228 while holding the device 200 against the desired injection site on the body,
which pressing action causes needle guard 208 to slide upwardly exposing needle 210.
Continuing application of pressure to grip cap 228 results in needle 210 penetrating the
20 user’s skin and sub-dermal tissue, stopping when lower housing base 206 contacts the

skin surface or when the rim 245 reaches of needle guard 208 reaches the end of its

travel within lower housing 202.

With reference to Fig. 15, when needle guard 208 reaches the end of its upward
25  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 deflect towards the inner wall 243 of
middle housing 201. This action removes stop surface 245 of grip latch 224 from

20



25 travel within |Iower housing 202, ranped surface 240 of grip latch

rel ease 231 contacts the oppositely facing and conplenentarily ranped
surface 20 20f1/griogp | atch 224 of m ddl e housi ng 201 cau®Cmgisgeiopsisat ch 224
to deflect towards the inner wall 243 of mddl e housing 201. This action
removes stop surface 245 of grip latch 224 from interfering with the
downward travel of guide 233 of grip cap 228 freeing guide 233 and al | ow ng
upper housing 205 to nove downwardly and over m ddl e housing 201. Wen
upper housing 205 noves downwardly, the nedication inside of syringe 5 218
is delivered through needl e 210 as plunger rod 215 and danper 221 of grip

cap 228 pus war on..Syr.i I .of t.
negicatign g@?ﬁ%@%§vﬂhﬁgvﬂﬁﬂém#@gﬁﬁ%§?§%§%%%%éf%@%ﬁ%ﬁ?@f@&%%%%F@§2%§mﬁhper
housi ng 205 atlodidpaipperh@dge 205 ko @fovd ppeawaalls hitPoviO mibdls hoadiegl2®i.t h t he

conplenentarily shaped travel ridge 216 of |ower housing 202. Al so, plunger
rod 215, danper 221, and plunger 212 are clearly 10 visible within w ndow

204. Al of thes F OVA 1 i - confi i t hat
Phe drug has been HERMEPRRMBIEIONE diRdlatl dng kel GERLL FRUAe | O
travel ridgel2isdgivorcddieeugh hewlid 2 asqidigenmadd Db and dahpeu2r of ghghdiapi2@Ral |y,

a click mechanismis tivated atf the end of dr elivery to .
pugh ownwar?l y on syringe pfunger 213. Atthe enc{J gf tﬁe meglca ion c([)ehvery, body

207 is 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 are clearly
10 visible within window 204. All of these features 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 to the user.

Additionally, a click mechanism is activated at the end of drug delivery to
15 provide audible feedback. With reference to Fig. 14, click latch 220 is deflected
outwardly when ramp 247 thereof contacts and slides past the top of middle housing
201. When the ramp 247 moves sufficiently far downwardly, ramp 247 aligns with
click latch capture slot 236 and the ramp 247 slips into capture slot 236, which slot
extends through the wall at the proximal portion of middle housing 201, and snaps
20 against the outer surface of body 207 of middle housing 201 creating a clicking sound.
In non-reusable versions of the device, click latch 220 is permanently captured by
capture slot 236 and cannot be reset. In a preferred embodiment, two click latches 220
are positioned at positions 180 degrees opposite of each other in order to provide
smooth activation of the device and to enhance the clicking and latching functions.
25
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 against the user’s

skin, expands causing needle guard 208 to extend downwardly over needle 210
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15 provi de audi bl e feedback. Wth reference to Fig. 14, click latch 220 is
defl ected outwardly when ranp 247 thereof contacts and slides past the top
of m ddl ewbaosvoagof01. When the ranp 247 noves suffi ci elrCiryustb@o/oszsenwar dl y,
ranp 247 aligns with click latch capture slot 236 and the ranp 247 slips
into capture slot 236, which slot extends through the wall at the proxinal
portion of mddle housing 201, and snaps 20 against the outer surface of
body 207 of m ddl e housing 201 creating a clicking sound. In non-reusable
versions of the device, click latch 220 is permanently captured by capture
sl ot 236 and cannot be reset. In a preferred enbodinent, two click latches

220 are posifianed Al .Loskh] e5hAP,dearees ORRRRhLS, Ol PAGIL QLIRT. Ly Of der

to provide o |va i'on o evi ¢e an ng and

| at chi ng f uretuiromay b&s compressofigab hﬁu&tﬁﬁra Hyefmueand@\al W 20htét ovin t he skin,
needl e guard_ return 214, shown in Fig. a spring, that was corrpressed

by preSS|ngegﬁnﬁévm@@lZgﬁa@ﬁéi%@Peﬂﬁémﬁéékwsm§kﬂﬁlméﬁb%ﬂﬂéméﬁﬁgmﬁﬁsneedle
guard 208 t qn&xte Wh&q‘@%ﬂ% dggﬁ%’d 0 51 ﬁﬂgﬁ&lt&ld%&(:}letgﬁlgtgﬁgltdl F‘ﬂnfelf'%i' I:J om

acci dental punctures tion to a spring uard return may
be a conyr e%mcﬁ@ashoam watgure 13, myldwvauhomsnrymzmre‘a:nvi/ag neﬂziﬂmgnamd Zo&from

el ectrochem cal act sha and the |like a t he

conbi nat i onSCRAH} %%Wa*w&@aggogeﬁf% ggelss OV %ﬁ‘faéﬂlg@é eedl e guard
retainer 23%@%9@9%%21&163%998 AAB1 cNOWRe e LPREE 24P or ﬁﬁd’lé)ﬂﬁfsm@%' ng 202
preventing needl e"guard 208 from separating from | ower housing 202. In Fig.

16 i s shown Wh@dﬂl@d@@mi l%tlshpwsrﬂlymmngyneadb@h@da@h 287 s diifsttgtl end to

the i nner sur 243 | e h usi uar 208 .i s

upvar a1yt SUBTIRY Oristien B AR AT it B e oy
contact wj t 4l hwmt@ecuéghﬁr@cz@g@favgluIddem%aﬁupan@éxtaﬁ@% eo@wacsil€xt@nsi on 10
241. \Wen needl e guard 208 travel s downwardly and extends to cover needle

210, need| e ngedle guarddatph 2377slarsioyer b9 &9p elinecdlsguand eréadioa 24l arayeatigensi on
241 preventingyneed8og4aLd.a98 dHL0MA9aI n retracting.

Prior to use, extension guides 233 of grip cap 228 retain needle guard latch 237
15  in an outwardly deflected position allowing needle guard 208 to retract for insertion of
needle 210. Two needle guard retainers 232 and needle guard latches 237 preferably
are used and are located 180 degrees apart around the central axis of the device 200. If
the device 200 is removed from the skin before delivery of medication is completed,
needle guard 208 will extend to cover needle 210 and locks to prevent reuse of the
20 device. In an alternative, reusable embodiment, needle guard 208 extends, but does not
lock in place in the event device 200 is removed from the skin before delivery of

medication is completed.

Figure 19 is a depiction of an alternative, reusable embodiment of device 200 in
25  which upper housing 205 and middle housing 201 are separable from lower housing
202. In this embodiment, the user separates the middle and lower housings, inserts

syringe 218 into the lower housing and then reattaches the middle and upper housings.
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Prior to use, extension guides 233 of grip cap 228 retain needl e guard

| atch 237 15 in an outwardly defl ected position allow ng needl e guard 208
to retracwofori/i4m®erti on of needl e 210. Two needl e guar @CratsaéesmsoL32 and
needl e guard | atches 237 preferably are used and are | ocated 180 degrees
apart around the central axis of the device 200. If the device 200 is
renmoved fromthe skin before delivery of nedication is conpleted, needle
guard 208 will extend to cover needle 210 and | ocks to prevent reuse of the
20 device. In an alternative, reusabl e enbodi nent, needl e guard 208
extends, but does not lock in place in the event device 200 is renoved from
t he skin before LV f i i .S | e .Fi gu 19

depiction of an gﬁ?&?ﬁ%%?gﬁ#ﬂggﬁgg%ﬁgﬁgﬁﬁggﬁﬁgﬁ%&gﬁm%g$?%%%§6869§0§5 whi ch
upper housi Rehid0mm &Rt dfictd} 1 iboictided. 20disadrdeapanabfigl iy geatkaweilinhmusi ng
202. In this enbodinent, the user separates the m ddle and | ower housings,

i nserts syridsiecrmeggriscoupdiuge ThORSIShONYS AP 2pRHCY hEWCT RAVEULERPST housing ddl e

and upper h i . . i i i t
aIternative9§§€ggﬁﬂgﬁ?h8¥mn %@%%kgg%ﬁ}%Rm%fgﬁﬁghggggpﬁﬁf@?ﬁ@%Q§§§%%9

i ncl uded.5 AdRistedalras viee @i@untraf déwmedaridtfsrcg tieatsesmusttapblytty grip cdpRR ¥ ar ondgr

vi scous drugs. .The assi st drive applies a force between upper housing
205 and mi dg‘i’ @J%E‘%‘i %@g'Zé‘iSlg){‘jéerP ﬁg n&‘%&\&m&iﬂ& 4 %@e%ﬁg\gﬁﬁ%tf’g ﬁgbfé’faﬁ ¢

sl eeve 120. 5y IN Rak KAUAES o E%p@@&féﬁﬁca@&ctqﬁﬂﬂ%hgpé 1951%81'}2{11% U3 @i 1MSdr apply
to grip cap 228 in order to inject the drug. Assist drive 219 may be a
spring, a cenmbassens tetcaht Altgrnativy)ydasustideivd mayegproadoaxiiacnu@rerto igpct

el ectrochem cal actyator, .a s e menory al or the like.ar combinations
Chereor . A 15 s VRS b BRI e TEVRiRi B BY B st Frosinki®he SE RGN oo
the drugio Widehies in wHiththonalilefi9 hagualRPiberfedGull HIRAIAY id RorHSRAlly idjétded in
providing an injection 10 device in which the needle is nanuaIYy i nserted

and the drud Mangusisnar ica¢any ciitignab fweHactar nanner sinilar to a
conventional auto-injector. In Figure 21 is depicted an alternative
enbodi ment of | ower housing 202 of device 200 in which a resettable

cli cki ng nmechani gmFiguie 21 isel¢pripddeancddrettive Senibvdimiee df 1obzer houdihg 302 of
enbodi ment, gujide slots 227 engage .gqui de 2225 of clicker 222. dicking
devi ce 222 i%&vige 38 Wblchééeﬁegg@aah g mgehpngsy forpgewsapledey icr inigelyded - ce

15  In this embodiment, guide slots 227 engage guide 2225 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 until clicker latch 226 extends
over clicking device 222 holding it 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

20  deflect inwardly and releasing clicker 222 to travel upwardly under the force of needle
guard return 214. A click sound is generated when click surface 223 of clicker 222
contacts lower housing 202 signaling that the drug has been completely delivered. The
compressing of needle guard return 214 is increased when needle guard 208 is retracted
during injection of the drug, increasing the force applied to the clicking device and the

25 volume of the click sound. Alternatively, the click mechanism can be reset
automatically when the user attaches the upper housing to the lower housing upon

loading a new syringe into the device.
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222, the user presses down on one of clicker guides 225 until clicker |atch
226 extends over clicking device 222 holding it down. Wen grip cap 228
noves dowwaandlos729at the end of travel, guide 233 cont a®C3/us201a0p804 sur f ace
on clicker latch 226 causing it to 20 deflect inwardly and rel easing
clicker 222 to travel upwardly under the force of needle guard return 214.
A click sound is generated when click surface 223 of clicker 222 contacts

| ower housi ng 202 signaling that the drug has been conpl etely delivered.
The conpressing of needle guard return 214 is increased when needl e guard
208 is retracted during injection of the drug, increasing the force applied
o e ol cking eGSR DHb0dRsRR of Mo lfreRLind DRigh caf s SR IEpe bl ELRTLL VoL Y-
the click nechani'sm can e rese When the usercartaches t he
upper housi Agclidedtihehd awehedigiseNdriipmaiddead hmglpﬂe dew (Se)ﬁ’glnﬁ@ @Jhlld’ht(ﬁletdﬂe

devi ce. Addi tional enbodi nents of the present invention can be

envi si oned, b9t oldheuprsy anml@fa@aom&m&smeéq Fﬁ%lﬁlébhﬁflgl%j@ﬂé§e ivepiadartifg| udes a
mul tipl e- do ggf% r both of the upper and mi ddl e housings
rise to a p§§t ﬁﬁ} {&%%P ?ﬁgr a partial syringe when depressed by
the user.5 Cains What i's clalned iS: 1. A device for

adm ni stering nedication, conprising: a | ower housing having a bottom
surface and a syringe containing a medication
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therein; a mddle housing conprising a body; an upper housing conprising a
cap and a plunger rod attached to the upper housing, the upper housing

bei ng nowsakzby/@rached to the m ddl e housi ng; wheCeius20v0oms94
substantially all of the nedication is delivered, the upper housing
substantially conpletely covers the | ower housi ng body. 2. The

device of claiml1l, wherein the | ower housing further conprises a 20 needle
guard, wherein the needl e guard noves upwardly to expose a needl e when the
| ower housi ng bottom surface is pressed against a skin surface. 3.
The device of claim?2, wherein the needle guard further conprises a needle
guard return capabl e of extending the needl e guard over the needl e when the
25 device bottomis renoved froma skin surface. 4. The device of
claiml1, whaTlainns t he | ower housing further conprises a first surface at its
proxi mal end, which first surface is conplenentary to and mates with a
second surface that conprises the distal end of the upper housi ng when
delivery of\pﬂﬁigagkﬁgﬁgon is substantially conplete. 5. The
device of claiml, erein the | ower housing further conprises at 5 | east
one wi nddw t herein through which the distal end of the syringe is visible.
6. The device of claim1l, .further. conprisi an assi st drive capabl e of

appl yi ng a downwdr d fdﬁ‘é%“?ﬁﬁtrofﬂ H‘b%g{‘)n%ﬁ@gﬂ@p’ 9PN devi ce of claim 1,
wherein the upper housing further conprises a

a lower housing having a bottom surface and a syringe containing a medication

therein;
10
a middle housing comprising a body;
an upper housing comprising a cap and a plunger rod attached to the upper
housing, the upper housing being moveably attached to the middle housing;
15

wherein when substantially all of the medication is delivered, the upper housing

substantially completely covers the lower housing body.

2. The device of claim 1, wherein the lower housing further comprises a
20 needle guard, wherein the needle guard moves upwardly to expose a needle when the

lower housing bottom surface is pressed against a skin surface.

3. The device of claim 2, wherein the needle guard further comprises a
needle guard return capable of extending the needle guard over the needle when the

25  device bottom is removed from a skin surface.

4. The device of claim 1, wherein the lower housing further comprises a

first surface at its proximal end, which first surface is complementary to and mates with
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cylindrical sleeve therein and fixedly attached thereto, wherein the distal
portion of the cylindrical sleeve is housed within the m ddl e housing, the
di stal powOi2on/i4moBudi ng an assi st drive. 158. The devi c@CofUSed1nionmsd4
wherein the | ower housing further conprises a clicker to indicate when

medi cation delivery is substantially conplete. 9.A device for adm nistering
nmedi cation, conprising: 20a | ower housing configured to fixedly contain a
syringe having a needl e attached thereto; an upper housi ng noveably
attached to the | ower housing and having a plunger rod attached thereto;

a biasing elenent for producing a biasing force for aning t he upper

housi ng 25 1,000 4 el AARLONS! idjstal end O}Aﬁgru%ggf hhidfh h%%'d'%ﬁv%rgt. B o

t he bi asing el enent i nsuffi cl'en 0 nove SUsin

t he | ower h@mah@gpnmhﬁmmam&ymumgqﬂaaving a quantity of f|UId therein is
present in the | ower housing, wthout the application of an external force
agai nst the upper housing. 10. The device of claim9, wherein the

birasing force of she Bhasing. 6k el eg Ph&h! t Qldgr%)r/%ﬁsiﬁé‘ﬁfrﬁle@édn%is%?aﬁ he

viscosity of the nedication inten for
5 least one window therein through which the d1sta1 end of the syringe is visible.

6. The device of claim 1, further comprising an assist drive capable of

applying a downward force on the upper housing.

10 7. The device of claim 1, wherein the upper housing further comprises a
cylindrical sleeve therein and fixedly attached thereto, wherein the distal portion of the
cylindrical sleeve is housed within the middle housing, the distal portion including an

assist drive.

15 8. The device of claim 1, wherein the lower housing further comprises a

clicker to indicate when medication delivery is substantially complete.
9. A device for administering medication, comprising;:

20 a lower housing configured to fixedly contain a syringe having a needle attached
thereto;
an upper housing moveably attached to the lower housing and having
a plunger rod attached thereto;
a biasing element for producing a biasing force for moving the upper housing
25 toward the lower housing;
wherein, the biasing force of the biasing element is insufficient to move the

upper housing relative to the lower housing, when a syringe having a quantity of fluid

26
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therein is present in the lower housing, without the application of an external force

against the upper housing.

10. The device of claim 9, wherein the biasing force of the biasing element

5 spring is set in relation to the viscosity of the medication intended for delivery.
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