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(54) PRE-FILLED RETRACTABLE NEEDLE INJECTION DEVICE

(57) L 1invention concerne un dispositit (10) comportant
une aiguille d mjection de fluide medicinal contenu dans
un flacon préalablement rempli. Apres usage, 1'aiguille
(50) se retracte dans le corps du dispositif pour €viter un
contact 1nvolontaire avec ['extrémite¢ pointue de
I"a1guille (50). Dans un mode de realisation, I'mnvention
concerne un bouton a actionnement manuel permettant
de rétracter "aiguille (50) apres usage. Dans un autre
mode de réalisation, la rétraction s’effectue
automatiquement apres 1'1njection.
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(57) A needle-bearing device (10) for injecting medicinal
fluid from a pre-filled vial 1s provided. After use, the
needle (50) 1s retracted into the body of the device to
prevent inadvertent contact with the sharpened end of the
needle (50). In one embodiment, the invention provides
a manually actuable button that effectuates retraction of
the needle (50) after use. In another embodiment,
retraction 1s effectuated automatically after the injection
1s complete.
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(57) Abstract

A needle-bearing device (10) for injecting medicinal fluid from a pre—filled vial is provided. After use, the needle (50) is retracted
into the body of the device to prevent inadvertent contact with the sharpened end of the needle (50). In one embodiment, the invention
provides a manually actuable button that effectuates retraction of the needle (50) after use. In another embodiment, retraction is effectuated
automatically after the injection is complete.
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Field of the Invention

The present invention relates to pre-filled
vials, ampoules, carpules, or cartridges for
administering injections of medicinal fluids to

5 patients. More specifically, the invention relates to
such devices having a retractable needle feature for
rendering the device non-reusable and safely

disposable.

Background of the Invention

10 Various types of medical devices employ a needle
for piercing the skin of a patient for diagnostic or
therapeutic purposes. One such device is a vial
injector. Vial injectors utilize pre-filled vials
that have a pre-measured dose of medication. The vial
15 injector is used to inject the medication from the
vial into a patient.

Handling of such needle-bearing medical devices
after the needle 1s withdrawn from the patient can
result in transmission of wvarious pathogens, most
20 notably human immune virus (HIV), to uninfected

medical personnel, due to an inadvertent needle stick.

Accordingly, it 1s desirable to provide a device for

injecting medication from a pre-filled wvial, wherein

the injection needle is retracted into the housing of
25 the device after use.

There are numerous retractable needle medical
devices disclosed in the prior art. Typically, to
effectuate retraction, the prior art devices require
manual actuation by the operator. In many situations,

30 such as an emergency situation, the operator is
distracted or rushed so that the manual step necessary
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to effectuate retraction is not performed, either
intentionally or unintentionally. In such instances,
the used needle remains exposed, creating a risk of an
1nadvertent needle stick. Therefore, it would be
desirable to provide an automatic needle retraction
mechanism 1n which needle retraction is effectuated by

normal operation of the device without the need to

perform a separate manual step. It is further

desirable to provide a device with a limited number of
components so that the device can be produced cost

effectively.

Summary of the Invention

With the foregoing in mind, the present invention
provides a medical device for injecting medicinal
fluid from a fluid container, such as a wvial, into a
patient. The device includes a needle that is
retracted automatically after use so that the
contaminated sharpened tip of the needle is enclosed
within the device to prevent inadvertent needle
sticks.

The device includes a hollow housing having a
generally open rearward end forming a socket. A vial
containing a quantity of medicinal fluid is adapted to
engage the socket. The needle for injecting the fluid
1s operable between a projecting position in which the
sharpened tip of the needle projects forwardly from
the housing and a retracted position wherein the
sharpened tip is enclosed within the housing. A
biasing element biases the needle toward the retracted
position. A needle retainer releasably retains the
needle 1n the projecting position. The needle
retainer 1s operable between a locked position and an
unlocked position. 1In the locked position, the needle

retainer releasably retains the needle in the

projecting position against the bias of the biasing

PCT/US99/04456
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element. In the unlocked position, the needle is
released allowing the biasing element to displace the
needle rearwardly. The vial cooperates with the
needle retainer so that upon forward displacement of
the vial, the vial engages the needle retainer
displacing the needle retainer from the locked

position to the unlocked position.

Description of the Drawings

All of the objects of the present invention are
more fully set forth hereinafter with reference to the
accompanying drawings, wherein:

Fig. 1 is a side sectional view of a vial
injector having a retractable needle;

Fig. 2 1s a top sectional view of the vial
injector shown in Fig. 1;

Fig. 3 1s a side sectional view of the vial
injector shown in Fig. 1, illustrating the needle 5just
prior to retraction;

Flg. 4 is a top sectional view of the vial
injector shown in Fig. 1, illustrating the needle just
prior to retraction;

Fig. 5 1s a side sectional view of the vial
injector shown in Fig. 1, illustrating the needle
after retraction;

Fig. 6 is a top sectional view of the vial
injector shown in Fig. 1, illustrating the needle
after retraction;

Fig. 7 1s an enlarged fragmentary view of an
alternate embodiment of the device shown in Fig. 1

[ 4

1llustrating features for locking the needle in the
retracted position;

Fig. 8 is a cross-sectional view of an alternate
embodiment of a medical device for use in injecting
medication from a vial;

Fig. 9 is a cross-sectiocnal view of the device

PCT/US99/04456
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shown in Fig. 8, illustrating the device in a position
just prior to release of a safety latch;

Fig. 10 is a cross-sectional view of the device
shown in Fig. 9, illustrating the device in a position
just subsequent to release of the safety latch;

Fig. 11 is a cross-sectional view of the device
shown in Fig. 8, illustrating the insertion needle in
a retracted position;

Fig. 12 is an enlarged fragmentary cross-
sectional view of the device shown in Fig. 9,
1llustrating details of the safety latch in a latched
position; and

Fig. 13 is an enlarged fragmentary view of the

device shown in Fig. 10, illustrating details of the

safety latch in an unlatched position.

Description of the Preferred Embodiment

Referring now to the drawings in general and to

Fig. 1 specifically, there is shown a vial injector 10
with an attached vial 60 that is pre-filled with

medication. The vial injector 10 includes a needle 50
with a sharpened tip for inserting the needle into a
patient. The needle 50 is in fluid communication with
the medicine in the vial 60. By pressing the vial 60
into the vial injector 10, the medicine is expelled
from the vial and into the patient through the needle
50. After the medicine is administered to the
patient, the needle is retracted into body of the vial

injector automatically.

Referring to Figs. 1-6, the device includes a
generally cylindrical housing 20, a needle 50, a
spring 55 biasing the needle'rearwardly, and a needle
retainer 40 releasably retéining the needle against
the bias of the spring. The needle is operable
between two positions, a projecting posgition and a

retracted position. 1In the projecting position, the

PCT/US99/04456
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needle 50 projects forwardly from the forward end of
the housing 20. In the retracted position, the needle
1s retracted into the housing 20 so that the sharpened

tip of the needle is enclosed within the housing to

- prevent 1inadvertent contact with the sharpened tip.

When the needle is in the projecting position, as
shown in Fig. 1, the spring biases the needle
rearwardly toward the retracted position. The needle
retainer 40 releasably retains the needle in the
projecting position, against the bias of the spring.
The needle retainer cooperates with the vial 60, so
that when the vial is displaced forwardly during
injection of the medicine, the needle retainer
automatically releases the needle and the needle
retracts into the housing, as shown in Figs. 5 and 6.

As shown in Fig. 1, the spring 55 circumscribes
the needle 50. A forward end of the spring bears
against the interior of the forward portion of the
nose 22. The rearward end of the spring bears against
the forward end of the plunger 30.

Referring now to Figs.1-4, the elements of the
device 10 will be described in greater detail. The
housing is generally cylindrical and the forward end
of the housing has a reduced diameter tapered nose 22.
The nose 22 has an opening through which the needle 50
projects outwardly from the housing 20 so that the
sharpened tip of the needle can be inserted into a
patient for administering medication to the patient.
Prior to use, a needle cap encloses the portion of the
needle 50 projecting from the housing. The rearward
end of the housing 20 is open, forming a cylindrical
socket 24 for receiving the vial 60. Two laterally
extended flanges 23 project outwardly from the housing
20, transverse the longitudinal axis of the housing,
forming two finger grips for operating the device.

The housing further includes a pair of locking

apertures 26 that cooperate with the needle retainer

PCT/US99/04456
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as described further below.

A plunger 30 is disposed within the housing 20.
The needle 50 is fixedly attached to the plunger 30.
Specifically, the plunger 30 is a generally
cylindrical element having a central bore. The needle
18 a double ended needle, so that both ends of the
needle are sharpened. The needle 50 is disposed
within the central bore of the plunger so that the
forward portion of the needle projects forwardly from
the plunger and the rearward portion of the needle
projects rearwardly from the plunger. The needle can
be attached to the plunger in one of several ways.
For lnstance, the needle 50 may be attached to the
plunger 30 by an adhesive such as a UV curable epoxy.
Alternatively, the needle can be molded into the
plunger, which is formed of plastic. The rearward end
of the plunger 30 forms a stem 32 configured to

cooperate with the vial 60, as discussed further

below.

The plunger 30 is axially displaceable within the
housing 20. Prior to retraction, the plunger is
retained in a fixed axial position. The plunger is
retained in this fixed position while the medication
18 being expelled from the vial 60. After use, the
plunger and the attached needle are displaced
rearwardly.

The needle retainer 40 is operable between a
locked position and an unlocked position. 1In the
locked position, the needle retainer 40 releasably
retains the plunger 30 and the attached needle 50 in a
fixed axial position so that the needle projects
forwardly from the housing 20. More specifically, in
the locked position the needle retainer engages the
housing 20, to retain the plunger 30 and the attached
needle against the rearward bias of the spring 55. In
the unlocked position, the needle retainer allows the
plunger 30 and the needle 50 to be retracted
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rearwardly. More specifically, in the unlocked
position, the needle retainer disengages the housing,
so that the spring 55 can propel the needle and the
attached plunger rearwardly. |

5 The needle retainer 40 comprises a pair of the
elongated resilient arms 42. The arms project
forwardly and radially outwardly into engagement with
the locking apertures 26 formed in the side of the
housing 20. The terminal end of each arm forms a

10 locking tab or detent 44. The locking tabs project
into the apertures 26 of the housing 20. Each
aperture forms a lip or rim. The locking tabs 44
engage the lip formed by each aperture. 1In this way,
the locking tabs 44 operate as a pair of latches to

15 retain the plunger 30 and the attached needle 50
against the bias of the spring 55.

Referring again to Figs.l and 3, the rearward end

of the housing 20 is generally opened, forming a
socket for receiving the vial 60. The vial 60 is a

20 generally cylindrical vessel containing an amount of
medicinal fluid. 1In the present instance the vial is
formed of a rigid material such as glass. The
rearward end of the vial 60 is closed, and the forward
end of the vial is sealed by a rubber piston or plug

25 62. The plug 62 1is generally cylindrical having a
plurality of axially-spaced circumferential ribs that
form a fluid-tight seal between the plug 62 and the
internal surface of the wvial 60.

The plug 62 1is configured to cooperate with the

30 mounting stem 32 of the device 10. In the present
lnstance, the mounting stem 32 is externally threaded
and the plug 60 has corresponding internal threads.
The interior end of the plug 62 adjacent the
medication includes a recess. In this way, a

35 pierceable wall is formed in the plug 62 between the
recess and the base of the internal threads. When the

vial 60 is mounted on the mounting stem 32, the

T e



WO 99/47194

10

15

20

25

30

35

CA 02323923 2000-09-14

rearward sharpened end of the needle 50 pierces the
wall of the plug and extends into the recess formed in
the interior of the plug. The recess opens to the
interior of the vial 60 so that when the needle 50
projects into the recess, the needle is in fluid
communication with the interior of the wvial 60,
allowing medication to flow from the vial into the
needle. After the needle pierces the wall of the
plug, the wall forms a fluid-tight seal between the
plug 62 and the side of the needle to prevent

medication from leaking into the housing 20.

The medication is expelled from the vial 60 by
moving the vial axially forwardly to advance the vial.
The plug 62 is mounted on the mounting stem 32 so that
the plug remains stationary while the wvial 60 is
advanced. The plug 62 is configured to form a sliding
fit with the interior of the vial so that the vial can
slide over the plug to expel the medication from the
vial. Additionally, the circumferential ribs maintain
a fluid tight seal between the plug and the vial while
the vial slides over the plug.

As the vial 60 is advanced, the medication in the
vial flows out of the vial and into the needle. The
medication is expelled from the needle into the
patient. As described further below, after the
medication 18 injected into the patient, the needle 50
1s retracted into the housing 20 so that the forward
sharpened tip of the needle is enclosed within the
housing 20.

Referring now to Figs. 3-6, the actuation of the
needle retainer 40 arm is most clearly shown. The

forward end of the vial 60 forms a rim. As the vial
60 1s axially advanced, the rim of the vial is
displaced into engagement with the arms 42 of the
needle retainer 40. The vial is configured so that
the distance between the rearward end of the seal and

the rearward end of the vial corresponds to the

PCT/US99/04456
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distance Bétween the rim of the vial and the needle
retainer arms 42 when the vial is mounted on the
mounting stem 32. In this way, the rim of the vial 60
engages the needle retainer arms 42 when substantially

5 all of the medication is expelled from the wvial 60.
After the rim of the vial 60 engages the needle
retainer arms 42, continued axial advancement of the
vial displaces the arms 42 radially inwardly so that
the locking tabs 44 are displaced inwardly,

10 disengaging the locking tabs 44 from the locking
apertures 26 of the housing 20. 1In this way, the vial
operates as an actuator such that axial advancement of
the vial displaces the needle retainer into the
unlocked position. The spring is of sufficient force

15 to overcome the friction between the locking tabs 44
and the interior of the housing 20. After the needle
retainer is 1in the unlocked position and the user
releases the vial, the spring 55 propels the needle 50
rearwardly until the forward sharpened tip of the

20 needle is enclosed within the housing 20.

As shown in Figs. 5 and 6, when the needle is
retracted, the needle, the plunger, and the wvial are
displaced rearwardly together. Accordingly,
preferably the device includes a mechanism for

25 limiting the rearward travel of the retracted
elements. In addition, preferably the device includes
an element for limiting the forward displacement of
the needle after retraction to prevent the
contaminated needle from being re-extended from the

30 housing.
Referring now to Figs. 2, 4 and 6, the device 10
includes a guide arm 38 that cooperates with an
alignment slot 28 formed in the bottom of the housing.

The guide arm 38 is integrally formed with the plunger
35 30, and projects radially outwardly into engagement

with the alignment slot 28 formed in the housing 20.

The guide arm 38 cooperates with the alignment slot 28

- —
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to constrain the plunger against circumferential
displacement relative to the housing. 1In this way,
the plunger 1s limited to axial displacement. As
shown i1n Fig. 6, the rearward end of the guide slot 28
operate as rearward stops limiting the rearward
displacement of the plunger and the attached needle.
In addition, the rearward portion of the alignment
slot forms a lockout window that the guide arm 38
engages at the rearward-most point of retraction. The
lockout window retain the guide arm 38 against forward
displacement, so that the plunger and the attached
needle cannot be displaced forwardly. '
Configured as described above, the device 10
operates as follows. Prior to use, the needle 50 is
disposed in the projecting position so that the
sharpened forward tip of the needle is exposed. The
needle is 1nserted into the patient. The vial 60 is
then depressed to axially advance the vial, thereby
injecting the medicinal fluid from the wvial into the
patient. At the end of the injection stroke, the vial
displaces the needle retainer arms 42 radially
inwardly thereby actuating the needle retainer to the
unlocked position. However, the needle does not
retract until the medical professional releases the
vial. Once the vial is releaéed, the spring 55 then
propels the needle 50 rearwardly so that the
contaminated forward sharpened tip of the needle is
enclosed within the housing. Accordingly, the medical
professional can retain pressure on the vial until.
after the needle 1s withdrawn from the patient. The
medical professional can then release his or her
finger pressure on the vial so that the spring
automatically retracts the needle. Alternatively, the
medical professional can release his or her finger
pressure on the vial after the needle retainer is
unlocked and while the needle is still inserted into

the patient. The spring 55 then retracts the needle
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50, thereby withdrawing the needle from the patient
and into the housing.

Referring, to Fig. 7, the device can be modified
by utilizing a guide recess formed in the inner wall
of the housing instead of a guide slot. In such an
arrangement the guide arm 38 projects into and
cooperates with the recess. In addition, a rearward
stop 29 is formed at the rearward end of the recess.
The forward face of the stop is tapered so that the
guide arm 38 can deflect inwardly and ride over the
Stop. However, the rearward face of the stop is
generally normal to the recess, so that the guide arm
cannot readily be displaced forwardly. Alternatively,
a rearward locking aperture can be located at the
rearward end of the recess. When the guide arm is
displaced rearwardly the guide arm engages the locking
apertures to retain the plunger and the attached
needle against forward or rearward displacement. In
addition, the foregoing embodiment has been described
as having a single guide arm 38. However, one or more
additional guide arms can be utilized.

Referring now to Figs. 8-14 in general, and to

Fig. 8 specifically, an alternate embodiment of a Vial

injector 110 is shown. The vial injector 110 includes

two needles, an insertion needle 114 and a rearward
needle 116 that pierces a plug 190 that seals the vial
170. The insertion needle 114 is operable to inject
medication into a patient, and is releasably retained
by a needle retainer 150. An actuator 130 cooperates
with the needle retainer 150 such that forward axial
displacement of the actuator 130 causes the needle
retainer 150 to release the insertion needle 114. A
spring 160 then propels the insertion needle 114
rearwardly so that the sharpened tip of the needle is
located within the vial injector.

The vial injector 110 includes a generally

cylindrical hollow barrel 120 having a forward reduced

PCT/US99/04456
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diameter tip 122. The tip 122 is generally closed
having a orifice through which the insertion needle
114 projects. The rearward end 124 of the barrel 120
1s generally open and is sized to receive the vial
170.

The needle retainer 150 is positioned within the
forward end of the barrel 120, adjacent the tip 122.
The needle retainer 150 releasably retains the
insertion needle 114 so that the insertion needle
projects forwardly from the barrel 120 as illustrated
in Fig. 8. The needle retainer 150 can be attached to
the barrel 120 in a variety of ways, including
ultrasonic welding, epoxy, or a snap fit. In the
present instance, the needle retainer 150 is attached
to the barrel 120 by way of a snap fit.

The insertion needle 114'projects through an
axial bore in the needle retainer 150. The needle
retainer includes a generally cylindrical body portion
152 at the forward end of the needle retainer and a
plurality of axially elongated fingers 154 that
releasably retain the insertion needle 114. The
fingers 154 have radially inwardly directed
protrusions forming a constricted portion in the bore
of the needle retainer. Preferably, the surface of
each protrusion is configured to conform to the outer
surface of insertion needle 114 to maintain the needle
1n axial alignment with the needle retainer 150. The
surfaces of the protrusions preferably form a
continuous surface within the interior of the needle
retainer to improve engagement with the insertion
needle.

The fingers 154 are secured or bonded to the
outer surface of the insertion needle 114 using an
adhegive such as an epoxy. The needle retainer 150
preferably includes four fingers 154, but one or more

fingers 154 may be employed depending on such factors
as the size of the device and the nature of the

PCT/US99/04456



CA 02323923 2000-09-14
WO 99/47194 PCT/US99/04456

- 13 -

biasingmember. The exterior of the needle retainer
150 1s provided with longitudinal grooves or score
lines between the fingers 154 to facilitate separation
of the fingers when retraction of the needle is

5 actuated. |

Alternatively, the needle retainer 150 can

utilize a latching arrangement rather than being
releasably bonded to the needle. 1In the latching
arrangement, a block is affixed to the insertion

10 needle 114. The ends of the needle retainer.fingers
154 form inwardly directed latches that engage the
block to releasably retain the insertion needle.

The needle retainer 150 retains the insertion
needle 114 against the rearward bias of a spring 160.

15 In the present instance, the spring 160 is a coil
spring that circumscribes the insertion needle 114.

As shown in Fig. 8, the forward end of the spring 160
bears against the interior of the barrel tip 122. The
rearward end of the spring 160 is attached to the

20 insertion needle 114, preferably by a UV curable
adhesive. Alternatively, if the latching arrangement
1s utilized for the needle retainer 150, then the
spring can bear against the block fixed to the needle,
1f desired.

25 The vial i1njector 110 includes an actuator 130
that is operable to engage the needle retainer 150 to
cause the needle retainer to release the insertion
needle 114 so that the spring 160 propels the
insertion needle rearwardly. The actuator 130 is an

30 elongated generally cylindrical member having a hollow
axial bore 132. The axial bore 132 has two diameters.
The forward portion of the axial bore has a major
diameter that is larger than the diameter of the
rearward portion of the axial bore. The forward end

35 of the actuator 130 is generally open for receiving

| the rearward end of the insertion needle 114 that
extends 1nto the axial bore 132 of the actuator.
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A mounting stem 138 is connected to the rearward
end of the actuator 130. Preferably, the mounting
stem 138 1s i1integrally formed with the actuator 130.
In the present instance, the mounting stem 138
includes an externally threaded portion for threadedly
engaging a plug 190 in the wvial 190. A rearward
needle 160 for piercing the plug 190 of the wvial 170
projects rearwardly from the mounting stem 138. The
rear needle 116 1s fixedly connected to the actuator
130, preferably by a UV curable adhesive. The forward
portion of the rear needle 114 projects into the axial
bore 132 of the actuator 130. Preferably, the rear
needle 114 has an internal bore that is larger than
the external diameter of the insertion needle 114. 1In
this way, the insertion needle 114 is slidably
displaceable within the rear needle 116.

As shown most clearly in Fig. 12, a seal 146
provides a fluid tight seal between the insertion
needle 114 and the rear needle 116. The rear portion
of the seal 146 includes a bore sized to receive the
forward end of the rear needle 116. The forward
portion of the seal 146 includes a constricted portion
sized to receive the smaller diameter insertion needle
114, providing a fluid tight seal around the external
surface of the i1nsertion needle.

The forward end 136 of the actuator 130 is
configured to cooperate the rearward end of the
fingers 154 of the needle retainer 150. In the
present instance, the forward end 136 of the actuator
forms a tapered or frustoconical surface. The
rearward end of each needle retainer finger 154 tapers
radially inwardly so that the rearward end of the
needle retainer 150 forms a convergingly tapered
annular surface 156. Configured in this way, as shown
in Figs. 9 and 10, when the actuator 130 is axially
displaced forwardly to engage the needle retainer 150,

the cooperating tapered surfaces of the actuator and

RIESTR
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the needle retainer operate as a wedge to displace the
needle retainer fingers 154 radially outwardly so that
the needle retainer releases the insertion needle 114.
The spring 160 then propels the insertion needle 114
rearwardly so that the sharpened point of the
insertion needle 1is located within the housing beyond
the reach of the operator.

- The wvial injector 110 preferably includes at
least one, and preferably two, safety latches 140 that
prevent the actuator 130 from being displaced
forwardly until some, and preferably substantially
all, of the medication is expelled from the wvial 170.
Each safety latch 140 is attached to the actuator 130,
and i1n the present instance, the safety latches are
integrally formed with the actuator. Each safety
latch 140 1s a flexible generally L-shaped arm. The
forward end of the safety latch 140 is attached to the
actuator 130 and the safety latch extends rearwardly.
Each safety latch includes a detent 142 that
cooperates with an aperture 126 formed in the wall of
the barrel 120. 1In this way, as shown in Fig. 9, when
the detent 142 of the safety latch 140 projects into
the aperture 126, the safety latch 140 prevents the
actuator 130 from being displaced axially forwardly.

Referring now to Fig. 12, preferably, the forward
end of the detent 142 and the forward end of the

aperture 126 are matingly tapered to improve the
locking engagement of the detent with the aperture.
The portion of the safety latch rearward of the detent
142 projects radially inwardly toward the actuator
130, forming a release tab 144. The forward end or
rim 172 of the vial 170 cooperates with the release
tab 144 to release the safety latch 140 as will be

discussed further below.

Referring again to Fig. 8, the rearward end of
the barrel 120 is generally opened, forming a socket
124 for receiving the wvial 170. The wvial 170 is a

PCT/US99/04456
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generally cylindrical vessel containing an amount of
medicinal fluid. The rearward end of the vial 170 is
closed, and the forward end of the vial is open
forming a rim 172. The open end of the vial 170 is
sealed by a rubber piston or plug 190. The plug 190
1s generally cylindrical having a plurality of
axially-spaced circumferential ribs 192 that form a
fluid-tight seal between the plug 190 and the internal
surface of the vial 170.

The forward or external end of the plug is
configured to cooperate with the mounting stem 138 of
the vial 1injector. 1In the present instance, the
mounting stem 138 1s externally threaded and the plug
190 has corresponding i1nternal threads. The interior
end of the plug 190 adjacent the medication includes a
recess 196. In this way, a plercable wall is formed
in the plug 190 between the recess 196 and the base of
the internal threads. When the vial 170 is mounted on
the mounting stem 138, the rear needle 116 pierces the
wall of the plug and extends into the recess 196
formed 1n the interior of the plug. The recess opens
to the interior of the vial 170 so that when the rear
needle 116 projects into the recess 196, the rear
needle is 1n fluid communication with the interior of
the vial 170, allowing medication to flow from the
vial into the rear needle. After-the rear needle 116
pierces the wall of the plug, the wall forms a fluid-
tight seal between the plug 190 and the side of the
rear needle to prevent medication from leaking into
the barrel 120.

The medication is expelled from the vial 170 by
moving the vial axially forwardly to advance the vial.
The plug 190 1s mounted on the mounting stem 138 so
that the plug remains stationary while the vial 170 is
advanced. The plug 190 is configured to form a
sliding fit with the interior of the wvial so that the
vial 170 can slide over the plug to expel the

PCT/US99/04456
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medication from the vial. Additionally, the
circumferential ribs 192 maintain a fluid-tight seal
between the plug and the vial while the vial slides
over the plug. |

As the vial 170 is advanced, the medication in
the vial flows out of the vial and into the rear
needle 116. From the rear needle 116, the medication
flows into the insertion needle 114 and then into the
patient. After the medication is injected into the
patient, the insertion needle 114 can be retracted
into the housing 120 as follows.

Referring now to Figs. 9-11, when at least
substantially all of the medication is expelled from
the vial 170, the forward rim 172 of the vial engages
the release tab 144 of each safety latch 140.
Continued forward displacement of the vial 170 flexes
each safety latch 140, displacing the safety latches
radially inwardly thereby withdrawing the detents 142
from the apertures 126 in the barrel 120. After the
detents 142 are withdrawn from the apertures 126,
continued forward displacement of the vial 170
displaces the actuator 130 axially forwardly. The
actuator 130 then engages the needle retainer 150 to
release the insertion needle 114 as shown in Fig. 12
and described previously. In this way, the safety
latches 140 prevent the forward axial displacement of
the actuator 130 preferably until at least
substantially all of the medication is expelled from
the vial 170. After at least substantially all of the
medication has been expelled from the wvial 170, the
safety latch 140 releases the actuator allowing the
actuator 130 to engage the needle retainer 150 to
release the insertion needle 114.

As shown in Fig. 11, the spring 160 propels the
insertion needle 114 rearwardly so that the insertion
needle telescopes within the rear needle 116. In

addition, as shown i1n Fig. 11, preferably the barrel
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120 includes a reduced diameter forward portion
forming an internal annular shoulder 125 that engages
the forward portion of the safety latches 140. 1In
this way, the internal shoulder 125 acts as a stop to
prevent further forward axial displacement of the
actuator.

The terms and expressions which have been
employed are used as terms of description and not of
limitation. There is no intention in the use of such
terms and expressions of excluding any equivalents of
the features shown and described or portions thereof.
It 1s recognized, however, that various modifications
are possible within the scope and spirit of the
invention. For instance, the second embodiment
described above can include a manually actuable
release for releasing the safety latches 140 so that
the actuator can be actuated to effectuate retraction
before substantially all of the medication is expelled
from the vial. Accordingly, the invention
incorporates variations that fall within the scope of

the following claims.
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That Which Is Claim Is:

1. A medical device, comprising:

a hollow housing having a generally open rearward
end forming a socket;

a fluid container containing a quantity of
medicinal fluid, the fluid container being
adapted to engage the socket ;

a needle having a sharpened tip, wherein the

forwardly from the housing and a retracted
position wherein the sharpened tip is

enclosed within the housing;

a biasing element biasing the needle toward the

retracted position:

projecting position against the bias of the
biasing element and an unlocked position in
which the needle is released allowing the
biasing element to displace the needle
rearwardly;

wherein upon forward displacement of the fluid
container, the fluid container engages the
needle retainer displacing the needle

retainer from the locked position to the
unlocked position.

2. The device of claim 1, wherein the needle
retainer comprises a latch biased radially

outwardly, releasably engaging the housing.

3. The device of claim 1 comprising a seal sealing
the fluid container and a mounting stem adapted
Lo engage the seal, wherein the seal and mounting
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stem are retained against axial displacement
while fluid is expelled from the fluid container.

4 . The device of claim 3 wherein rearward

displacement of the needle displaces the seal and
mounting stem.
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