
AUTOMATIC INJECTION AND RETRACTION SYRINGE CROSS REFERENCE TO RELATED
APPLICATIONS [0001]This application claims priority of U.S. Provisional
Application Serial No. 60/634,486 filed on December 9, 2004 and is related
to commonly owned and assigned U.S. Application Serial No. 10/601 ,212,
filed June 20, 2003, the contents of both of which are incorporated by
reference herein. BACKGROUND OF THE INVENTION 1. Field of the Invention
[0002]The present disclosure is related to an automatic injection and
retraction syringe. More particularly, the present disclosure is related to
an automatic injection and retraction syringe having a retraction assembly
and an injection assembly that are selectively connectable to one another.
2. Description of Related Art [0003] Diseases such as AIDS, Hepatitis, and
others, are increasing within the general population. The onset of these
diseases has increased the desire to prevent inadvertent needle sticks
during the use of syringe assemblies. Many prior art devices include
self-retracting needles to mitigate inadvertent needle sticks. [0004] Many
life-threatening situations such as allergy-induced anaphylactic shock, and
exposure to chemical, radiological, and biological weapons, can require the
use of automatic injection devices. Typical automatic injection devices are
syringe assemblies that allow the medically untrained user toautomatically
inject a medicine by manually trigging the automatic injection. Some prior
automatic injection devices also incorporate self-retracting needles. 



[0005] There is a continuing need for improved automatic injection and
retraction syringes. BRIEF SUMMARY OF THE INVENTION [0006] It is an object
of the present disclosure to provide an automatic injection and retraction
syringe having a selectively connectable injection assembly and retraction
assembly. [0007] It is another object to provide an automatic injection and
retraction syringe having an injection and retraction assembly hermetically
sealed to one another. [0008] It is yet another object to provide an
automatic injection and retraction syringe having a retraction assembly
with a hermetically sealed hypodermic needle. [0009] It is still another
object to provide retraction assembly having an automatic injection and
retraction syringe having a retraction spring that maintains a hermetic
seal in a desired position prior to use and retracts a hypodermic needle
back into the retraction assembly after use. [001O] It is another object to
provide an automatic injection and retraction syringe having an injection
assembly with a safety element to prevent a plunger from being ejected from
the injection assembly prior to final assembly. [0011] It is yet another
object to provide an automatic injection and retraction syringe having a
composite plunger with a stamped metallic locking end and a molded plastic
driving end.[0012] It is still a further object to provide an automatic
injection and retraction syringe having plunger with an integrally molded
safety element. [001 3]An automatic injection and retraction syringe is
provided. The syringe 



includes a medicine cartridge, an injection assembly, and a retraction
assembly. The retraction assembly is selectively securable to the injection
assembly to house the medicine cartridge therein. The retraction assembly
includes an end cap with a penetrable elastomeric seal, a hypodermic
needle, a retraction spring, and an upper seal. The retraction spring is
maintained in a partially compressed condition between the needle hub and
the end cap. The upper seal is urged against a facially sealing surface of
the retraction assembly by the retraction spring in the partially
compressed condition to form a first hermetic seal. [00 14]An automatic
injection and retraction syringe is also provided with an injection
assembly that includes an injection spring, a plunger drivingly engaged to
the injection spring by way of a coupling element, and a safety element
defined on the plunger. The safety element prevents the plunger from
escaping the injection assembly if the injection spring is released from
the normally stressed condition before the retraction assembly is secured
to the injection assembly. [001 5]An injection kit is provided that
includes an injection assembly and a retraction assembly that are
selectively securable to one another. The kit can include a medicine
cartridge for receipt in the injection and retraction assemblies when the
assemblies are secured to one another. The kit can include at least one
injection site cleaning swab and/or an adhesive bandage. [0016]The
above-described and other features and advantages of the present disclosure
will be appreciated and understood by those skilled in the art from the
following detailed description, drawings, and appended claims.BRIEF
DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 



[0017] FIG. 1 is a perspective view of an exemplary embodiment of a syringe
according to the present disclosure; [001 8] FIG. 2 is an exploded view of
the syringe of FIG. 1 [0019] FIG. 3 is a sectional view of the syringe of
FIG. 1; [002O]FIG. 4 is a sectional view of an exemplary embodiment of an
injection assembly according to the present disclosure; [0021] FIG. 5 is a
sectional view of an exemplary embodiment of a retraction assembly for use
with the syringe of FIG. 1 prior to installation of a medicine cartridge;
[0022] FIG. 6 is a sectional view the retraction assembly of FIG. 5 after
installation of a medicine cartridge; [0023] FIG. 7 is a sectional view of
the retraction assembly of FIG. 5 after injection and prior to retraction;
[0024] FIG. 8 is a sectional view of the retraction assembly of FIG. 5
after retraction; [0025] FIG. 9 is an exploded view of an alternate
exemplary embodiment of a syringe according to the present disclosure;
[0026] FIG. 10 is a sectional view of a retraction assembly for use with
the syringe of FIG. 9 after installation of a medicine cartridge;[0027]
FIG. 11 is a close up sectional view of an exemplary embodiment of a
injection assembly according to the present disclosure before activation;
[0028] FIG. 12 is a sectional view of the injection assembly of FIG. 11
after activation, and immediately prior to retraction; [0029] FIG. 13 is a
perspective view of an alternate exemplary embodiment of a 



composite plunger according to the present disclosure; [003O] FIG. 14 is a
sectional view of the composite plunger of FIG. 13; [0031] FIG. 15 is a
perspective view of a stamped portion of the composite plunger of FIG. 13;
[0032] FIG. 16 is a perspective view of an alternate exemplary embodiment
of a syringe according to the present disclosure; [0033] FIG. 17 is a
perspective view of an injection assembly for use with the syringe of FIG.
16; [0034] FIG. 18 is a first cross sectional view of the injection
assembly of FIG. 17 taken along lines 18-18; [0035] FIG. 19 is a second
cross sectional view of the injection assembly of FIG. 17 taken along lines
19-19, where the injection assembly is shown before activation; and [0036]
FIG. 20 is a view of the injection assembly of FIG. 19 shown after
activation, and immediately prior to retraction.DETAILED DESCRIPTION OF THE
INVENTION [0037] Referring to the figures and in particular to FIGS. 1
through 3, an exemplary embodiment of a syringe 10 according to the present
disclosure is shown. Syringe 10 includes an injection assembly 12, a
medicine cartridge 14, and a retraction assembly 16. [0038] Referring to
FIG. 2, advantageously, syringe 10 is a multi-component device that can be
assembled by the user or healthcare provider (e.g., pharmacist, doctor,
nurse). Since exemplary embodiments of syringe 10 do not require assembly
at the time of manufacture, the present disclosure effectively 



separates expiry of medicine cartridge 14 from the expiry of syringe 10.
For example, typical flu vaccines have an expiration date of one year.
Thus, the user can maintain a supply of injection assembly 12 and
retraction assembly 16 of the present disclosure, while only replacing any
expired medicine cartridges 14. [0039] Syringe 10 is, preferably, an
automatic injection apparatus that extends a hypodermic needle from within
the assembly, injects a single, pre-measured dose of medicine from
cartridge 14 into a user, and automatically retracts the hypodermic needle
into the assembly after the injection is completed. Syringe 10 defines an
injection end 18 for placement against the user and an activation end 20
for activating injection assembly 12. [0040]The operation of injection
assembly 12 is described with reference to FIG. 4 . Injection assembly 12
includes an injection spring 22, a plunger 24, an activation button 26, a
de-coupler 28, and a coupling 30. Injection spring 22 is disposed about
plunger 24 between capture 42 and coupling 30. Injection spring 22 is
drivingly engaged to plunger 24 by coupling 30. [0041] Activation button 26
is defined at activation end 20. Activation button 26 has an upper end 32
and a lower end 34. Upper end 32 protrudes outwardlyfrom injection assembly
12. Lower end 34 extends inwardly and is configured to selectively
disengage the plunger 24 from engagement with locking surface 44 in order
to release the energy in injection spring 22 and propel plunger 24. In the
illustrated embodiment, plunger 24 includes a locking end 36 and a driving
end 38. Locking end 36 includes two or more tines 40 that are resiliently
biased outward so that the tines are remote from one another. Driving end
38 is configured to act on medicine cartridge 14 as will be described in
detail below. 



[0042] Injection assembly 12 includes a capture 42 that engages a locking
surface 44 of tines 40 when biased from one another. Activation button 26
includes a releasing surface 46 defined at lower end 34. Force applied to
upper end 32 of activation button 26 causes releasing surface 46 to
compress fork tines 40 toward one another such that locking surfaces 44 are
disengaged from capture 42, which remains in a fixed position within the
injection assembly 12. [0043] Plunger 24 maintains injection spring 22 in a
normally compressed or stressed condition between coupling 30 and capture
42. Upon release of tines 40 from capture 42, the stored energy in spring
22 propels plunger 24 in an injection direction 48. As the plunger 24 moves
in direction 48 under the influence of the injection spring 22, the
retraction assembly 16 becomes energized. [0044] Injection spring 22
propels plunger 24 in injection direction 48 until coupling 30 slideably
abuts de-coupler 28. The force of injection spring 22 upon coupling 30
causes the coupling to engage de-coupler 28 so that the coupling flares
open and disengages from its radial interference engagement with plunger
24. The disengagement of coupling 30 from plunger 24 terminates the
influence of injection spring 22 on plunger 24 and allows the plunger to be
moved in a retraction direction 50 by the action of the energized
retraction assembly 16.[0045] Syringe 10 can be configured to inject
medicine from cartridge 14 intramuscularly, subcutaneously and/or
intradermally. For example, de-coupler 28 can be secured in injection
assembly 12 for movement along injection direction 48 and/or retraction
direction 50. Movement of de-coupler 28 can change the stroke of injection
assembly 12 by changing the point at which the 



de-coupler uncouples injection spring 22 from plunger 24. [0046] Referring
to the illustrated embodiment in FIG. 4, injection assembly 12 includes a
safety cap 52 that is disposed over activation button 26. Safety cap 52 can
mitigate inadvertent depression of activation button 26 and, thus, can
prevent premature activation of injection assembly 12. [0047] As discussed
above, syringe 10 does not require assembly at the time of manufacture. The
assembly of syringe 10 is discussed with reference to FIG. 2. Cartridge 14
includes a medicine vial 54, a movable piston 56, and an end cap 58. End
cap 58 includes a pierceable septum 60. [0048] Cartridge 14 is inserted
into retraction assembly 16 so that end cap 58 is towards injection end 18
and piston 56 is towards activation end 20. Once cartridge 14 is installed
in retraction assembly 16, the retraction assembly and injection assembly
12 can be operatively secured to one another. In the assembled position,
activation of injection assembly 12 causes driving end 38 of plunger 24 to
move in injection direction 48 into contact with piston 56. Because the
fluid medicament inside cartridge 14 is incompressible, the force applied
to piston 56 by plunger 24 causes translation of cartridge 14 in injection
direction 48. Translation of cartridge in injection direction 48 energizes
retraction spring 70 and causes hypodermic needle 72 to penetrate lower
seal 78 and the tissue at the injection site. Then, pierceable septum 60 is
punctured and piston 56 expels the medicine from cartridge 14.[0049] In a
preferred embodiment, injection assembly 12 and retraction assembly 16 are
permanently secured to one another in a snap fit manner so that the
assemblies can not be removed from one another after injection. For
example, 



and referring to Figures 4 and 10; injection assembly 12 can include one or
more outwardly depending tabs 62 that are received in a corresponding
number of openings 64 defined in retraction assembly 16. As injection
assembly 12 is inserted into retraction assembly 16, tabs 62 act on the
retraction assembly to resiliently deform the inner dimension of the tube.
Once tabs 62 are received by openings 64, the inner dimension of retraction
assembly 16 returns to its original dimension to secure the tabs in the
openings. [005O] In the assembled state, injection assembly 12 and
retraction assembly 16 preferably maintain cartridge 14 hermetically sealed
therebetween. For example, injection assembly 12 can include a sealing
member 66 such as, but not limited to an o-ring. Once injection assembly 12
and retraction assembly 16 are secured together, sealing member 66
elastically cooperates with the interior of the retraction assembly16 and
exterior surface of injection assembly 12 to form a hermetic radial seal.
In the illustrated embodiment, sealing member 66 is positioned below
openings 64 defined in retraction assembly 16 to provide the hermetic seal
below the snap fit connection between tabs 62 and openings 64. [0051]
Referring now to FIGS. 5 through 8, retraction assembly 16 is designed to
cooperate with cartridge 14 and includes a tubular section 86, a retraction
spring 70, a hypodermic needle 72, an upper seal 74, a needle hub 83, an
end cap 76, and a lower seal 78. [0052] Upper seal 74 is configured to
receive cap 58 of cartridge 14. Upper seal 74 is configured to form a
hermetic seal against a facial sealing surface 80 and/or a radial sealing
surface 8 1 defined in an inner diameter of retraction assembly 



16.[0053] Before activation of syringe 10, retraction spring 70 is
partially biased between needle hub 83 and end cap 76. For reasons
described herein below, retraction spring 70 has a lower spring rate than
injection spring 22. In the partially biased condition, retraction spring
70 urges needle hub 83 in a direction opposite injection direction 48 to
maintain upper seal 74 in contact with and, thus, sealed against facial
sealing surface 80. Prior to activation, hypodermic needle 72 remains fully
within the sealed volume between upper and lower seals 74, 78. [0054] In
this condition, retraction spring 70 maintains upper seal 74 hermetically
sealed against sealing surface 80 in retraction assembly 16. Thus,
retraction assembly 16 can be terminally sterilized during manufacture so
that a sterile volume between upper and lower seals 74, 78, including
hypodermic needle 72, is maintained until use. [0055] Needle 72 is a
double-ended hypodermic needle that includes a first or medicine entrance
tip 82 and a second or tissue penetrating and medicine exit tip 84.
Entrance tip 82 is positioned proximate to upper seal 74, while exit tip 84
is positioned proximate to lower seal 78. [0056] During use of syringe 10,
the movement of plunger 24 urges medicine cartridge 14 in injection
direction 48 towards upper seal 74 so that entrance tip 82 pierces the
upper seal and septum 60 to place the needle in fluid communication with
the cartridge. Because the medicament within medicine cartridge 14 is an
incompressible fluid, further movement of plunger 24 also urges needle 72
in injection direction 48 by overcoming the force of retraction spring 70.
Thus, exit tip 84 pierces lower seal 78 and is inserted into the tissue 



at the injection site. Finally, the movement of plunger 24 urges plunger 24
in injection direction 48 so that medicine in cartridge 14 is expelled into
the user through exit tip 84.[0057] For example, syringe 10 is shown in
FIG. 6 in a fully assembled state where cartridge 14 is positioned in
retraction assembly 16 and injection assembly 12 is secured to the
retraction assembly. Here, end cap 58 is sealing engaged by upper seal 74
so that septum 60 of the end cap is aligned with first tip 82. [0058] In
FIG. 7 , syringe 10 is shown after activation of injection assembly 12.
Here, injection spring 22 has driven plunger 24 into medicine cartridge 14
so that driving end 38 of the plunger engages piston 56. Injection spring
22 has overcome the force of retraction spring 70 to compress the
retraction spring and has moved cartridge 14 in injection direction 48 so
that end cap 58 deforms upper seal 74 into first tip 82. In this manner,
first tip 82 pierces both upper seal 74 and septum 60 to place needle 72 in
fluid communication with cartridge 14. [0059] Injection spring 22 has moved
needle 72 in injection direction 48 so that second tip 84 pierces lower
seal 78 and enters the skin of the user. In addition, injection spring 22
has moved driving end 38 of plunger 24 in injection direction 48 to expel
medicine from the cartridge through second tip 84. [0060] At the point
where piston 56 has been moved to complete the injection of medicine from
cartridge 14, plunger 24 has moved in injection direction 48 a sufficient
amount to cause de-coupler 28 to disengage coupling 30, and thus injection
spring 22, from plunger 24. Once injection spring 22 is disengaged,
retraction spring 70 urges needle 72, cartridge 14, and the plunger 24 in
retraction direction 50 back into retraction assembly 16 as seen in FIG. 8.
In the 



embodiment where injection assembly 12 is permanently secured to retraction
assembly 16, retraction of needle 72 into the retraction assembly renders
syringe 10 safe from exposing anyone that may handle the syringe after use
from inadvertent injury by the used needle and, thus, safe for disposal.
[0061] In one embodiment of retraction assembly 16, tubular section 86 can
be transparent. Once syringe 10 is assembled, transparent tubular section
86allows users apa meaicai mruviuers to view cartridge 14, to verify
correct dose volume in the cartridge, to verify drug solution has not
degraded, and after use to confirm the full dose was administered. [0062]
Advantageously, retraction assembly 16 maintains a double-sided needle
hermetically sealed therein. Thus, retraction assembly 16 can be terminally
sterilized and maintained in the sterile condition separate from medicine
cartridge 14. Once syringe 10 is assembled, medicine cartridge 14 is
hermetically sealed between injection assembly 12 and retraction assembly
16. [0063] In one embodiment of the present disclosure, syringe 10 can be
provided in an unassembled state in a terminally sterilized kit (not shown)
for assembly and use. Here, the kit can include injection assembly 12 and
retraction assembly 16. In some embodiments, the kit can include medicine
cartridge 14, but in others the medicine cartridge can be sold separately.
In addition, the kit can also include one or more injection site cleaning
swabs, such as pre-packaged alcohol swabs. For example, injection assembly
12, retraction assembly 16, and the cleaning swabs can be contained in a
sealed package, such as a plastic or TYVEC package. In some embodiments,
the package can be terminally sterilized. 



[0064] Referring now to FIGS. 9 and 10, an alternate exemplary embodiment
of a syringe 10 according to the present disclosure is shown. Syringe 10
includes an injection assembly 12, a medicine cartridge 14, and a
retraction assembly 16. Here, injection assembly 12 is as described above
with respect to FIGS. 1 through 8. [0065] In this embodiment, medicine
cartridge 14 includes medicine vial 54 and movable piston 56, as well as a
single tipped needle 72 integrally formed therewith. Here, medicine
cartridge 14 can be filled with medicine at the time of use or prior to
assembly of syringe 10.[0066] Cartridge 14 is inserted into retraction
assembly 16 so that needle 72 is towards injection end 18 and piston 56 is
towards activation end 20. Once cartridge is installed in retraction
assembly 16, the retraction assembly and injection assembly 12 can be
operatively secured to one another. In the assembled state, injection
assembly 12 and retraction assembly 16 preferably maintain cartridge 14
hermetically sealed therebetween. [0067] As seen in FIG. 10, retraction
assembly 16 includes a retraction spring 70, an end cap 76, a lower seal
78, a spring retainer 85, and tubular section 86. Before activation of
syringe 10, retraction spring 70 is partially biased between spring
retainer 85 and end cap 76. In the partially biased condition, retraction
spring 70 urges spring retainer 85 in a direction opposite injection
direction 48 to maintain the spring retainer abutted against surface 80. In
this manner, spring retainer 85 maintains retraction spring 70 in a desired
position in end cap 76 and prevents the retraction spring from falling out
of retraction assembly 16 prior to assembly with injection assembly 12. 



[0068] In addition, spring retainer 85 can include a needle guide channel
87. Channel 87 ensures that needle 72 of medicine cartridge 14 is properly
inserted in retraction assembly 16. Spring retainer 85 can also include a
bumper 89 to absorb and dampen impact during activation. [0069]
Advantageously, syringe 10 according to the present disclosure can be
provided in an unassembled state in a terminally sterilized kit (not shown)
for assembly and use. Here, the kit can include injection assembly 12,
medicine cartridge 14 (FIG. 2 or FIG. 9), and retraction assembly 16 (FIG.
8 or FIG. 10). Thus, the kit allows a user or healthcare provider to
prepare syringe 10 for use by simply placing medicine cartridge 14 in
retraction assembly 16 and securing injection assembly 12 to the retraction
assembly. In some embodiments, the kitcan include one or more injection
site cleaning swabs, such as pre-packaged alcohol swabs or other injection
accessories such as an adhesive bandage. [0070] Referring now to FIGS. 11
and 12, another exemplary embodiment of injection assembly 12 is shown.
Again, syringe 10 is provided with injection assembly 12 separate from
retraction assembly 16 for assembly by the user or healthcare provider.
Advantageously, injection assembly 12 can include a safety element 110 for
preventing injection spring 22 from ejecting plunger 24 from the injection
assembly prior to assembly. [0071] Safety element 110 provides a portion of
plunger 24 with an outer dimension that is smaller than the inside diameter
of injection spring 22, yet is larger than the inner dimension of
de-coupler 28. Accordingly, safety element 110 prevents plunger 24 from
escaping injection assembly 12 if the assembly is activated before final
assembly with retraction assembly 16, while allowing 



proper movement of plunger 24 through injection spring 22. [0072] In the
embodiment illustrated in FIGS. 11 and 12, safety element 110 is
illustrated as a ring, which is operatively connected about the
circumference of plunger 24. Of course, it is contemplated by the present
disclosure for safety element 110 to have other, non-ring shapes, that
extend from only a portion of the circumference of plunger 24 in a location
interposed between the coupling 30 and tines 40. In addition, it is
contemplated for safety element 110 to be, as an alternative preferred
embodiment, an integrally formed feature of plunger 24. [0073] Referring
now to FIGS. 13 through 15, an exemplary embodiment of a plunger according
to the present disclosure is shown. As discussed above, plunger 24 includes
locking end 36 and driving end 38. Locking end 36 includes fork tines 40
that are resiliently biased outward so that locking surface 44 engages
capture 42 (FIG. 4) of power pack assembly 12. In this position, plunger 24
maintains injection spring 22 in a compressed or stressed condition.As
such, locking end 36 includes sufficient resiliency to ensure that fork
tines 40 are maintained in the outwardly biased position despite the forces
of injection spring 22. In addition, locking end 36 includes sufficient
structural rigidity to ensure locking surface 44 remain engaged with
capture 42 despite the force of injection spring 22. [0074] It has been
determined by the present disclosure that a composite plunger as
illustrated in FIGS. 13 through 15 provides the resiliency and structural
rigidity properties as well as decreases the cost and manufacturing cycle
time as compared to all metal plungers. The illustrated composite plunger
24 includes a metal locking end 36 and a plastic driving end 38. 



[0075] During manufacture, metal locking end 36 can be defined by a common
stamping operation from a flat supply of material. Next, metal locking end
36 can be bent to define tines 40. Once metal locking end 36 is completed,
the metal locking end can be insert molded in plastic driving end 38 to
define the composite plunger 24. In a preferred embodiment, molded plastic
driving end 38 can include safety element 110 integrally molded therewith.
[0076] Referring now to FIG. 16, an alternate exemplary embodiment of a
syringe 10 is shown in an assembled state. Again, syringe 10 includes an
injection assembly 12, a medicine cartridge 14, and a retraction assembly
16 that can be assembled by the user or healthcare provider (e.g.,
pharmacist, doctor, nurse). Syringe 10 is particularly suited for
intramuscular injections. [0077] For purposes of brevity, medicine
cartridge 14 and retraction assembly 16 are substantially as described with
respect to FIGS. 1, 2, and 5 through 8. Additionally, the assembly of
syringe 10 is substantially as is discussed above with reference to FIGS.
2.[0078] However, the operation of the injection assembly 12 of FIG. 16 is
described with reference to FIGS. 17 through 20. [0079] Injection assembly
12 includes an injection spring 22, a plunger 24, an activation button 26,
and a coupling 30. Injection spring 22 disposed about plunger 24 and is
drivingly engaged to the plunger by coupling 30. [0080] Activation button
26 has an upper end 32 and a lower end 34. Injection assembly 12 of syringe
10 is activated by grasping activation button 26 and depressing injection
end 18 against the injection site. Depressing injection end 18 against the
injection site while grasping activation button 26 causes the 



activation button to be depressed and, thus, to activate syringe 10. [0081]
In some embodiments, activation button 26 includes an outer shroud 108 to
assist the user in gripping the activation button. In a preferred
embodiment, shroud 108 can includes a number of longitudinal ribs 109 to
assist the user in gripping activation button 26. In this manner, injection
assembly 12 is particularly suited for use in situations where the user may
lack typical manual dexterity, such as can be the case where the user is
wearing protective gloves. In other embodiments, shroud 108 and/or
longitudinal ribs 109 can be formed of elastomeric material to further
assist the user in gripping injection assembly 12. [0082] In other
embodiments, outer shroud 108 and injection assembly 12 can include one or
more cooperating guides (not shown) that permit depression of activation
button 26 only after the activation device has been rotated to a
predetermined position. In sum, outer shroud 108 and injection assembly 12
can work together to require movement in two directions, rotation and
depression performed in sequence, in order to activate injection spring 22.
Here, longitudinal ribs 109 can also assist the user in rotation.[0083]
Upper end 32 protrudes outwardly from injection assembly 12. Lower end 34
extends inwardly and configured to selectively disengage plunger 24 from
capture 42 to allow injection spring 22 to drive plunger 24. In the
illustrated embodiment, plunger 24 includes a locking end 36 and a driving
end 38. Locking end 36 includes two or more tines 40 that are resiliently
biased outward so that the tines are remote from one another. Driving end
38 is configured to act on medicine cartridge 14 as will be described in
detail below. [0084] Injection assembly 12 includes a capture 42 that
engages a locking 



surface 44 of tines 40 when biased from one another. Activation button 26
includes a releasing surface 46 defined at lower end 34. Force applied to
upper end 32 of activation button 26 in direction 48 while injection end 18
is held against the injection site causes releasing surface 46 to compress
fork tines 40 toward one another such that locking surfaces 44 are
disengaged from capture 42. [0085] Prior to actuation, injection spring 22
is maintained in a normally biased or stressed condition between coupling
30 and capture 42. Upon release of tines 40 from capture 42, the stored
energy in spring 22 propels plunger 24 in an injection direction 48. [0086]
Coupling 30 is an outwardly biased spring member and is described with
particular reference to FIGS. 19 and 20. During assembly, coupling 30 is
compressed inward towards plunger 24 until an internally disposed male
feature of the coupling engages a corresponding female feature of the
plunger. During the travel of plunger 24, coupling 30 maintains driving
engagement between injection spring 22 and plunger 24. [0087] Specifically,
injection assembly 12 includes a passage 120 having a first inner diameter
112 that maintains sufficient radial constraint to maintain coupling 30 in
the compressed position and engaged with plunger 24 as seen in FIG.
19.Passage 120 has an escapement 114 at the end of the stroke of plunger
24. Injection spring 22 drives plunger 24 in injection direction 48 until
coupling 30 reaches escapement 114. The resiliency of coupling 30 causes
the coupling to expand into escapementi 14 and disengage from plunger 24 as
seen in FIG. 20. The disengagement of coupling 30 from plunger 24 frees the
plunger from the 



force of injection spring 22 and, thus, allows the plunger to be moved in a
retraction direction 50 by retraction assembly 16. [0088] Injection and
retraction assemblies 12, 16 are secured to one another in a snap fit
manner. For example, injection assembly 12 can include one or more
outwardly depending tabs 62 that are received in a corresponding number of
openings 64 defined in retraction assembly 16. In the assembled state,
injection assembly 12 and retraction assembly 16 maintain cartridge 14
hermetically sealed therebetween by way of, for example, a sealing member
66. [0089] It should also be noted that the terms "first", "second",
"third", "upper", "lower", and the like may be used herein to modify
various elements. These modifiers do not imply a spatial, sequential, or
hierarchical order to the modified elements unless specifically stated.
[0090] While the present disclosure has been described with reference to
one or more exemplary embodiments, it will be understood by those skilled
in the art that various changes may be made and equivalents may be
substituted for elements thereof without departing from the scope of the
present disclosure. In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the disclosure without
departing from the scope thereof. Therefore, it is intended that the
present disclosure not be limited to the particular embodiment(s) disclosed
as the best mode contemplated, but that the disclosure will include all
embodiments falling within the scope of the appended claims.CLAIMS What is
claimed is: 



Claim 1. An injection and retraction syringe, comprising: a medicine
cartridge; an injection assembly; and a retraction assembly being
selectively securable to said injection assembly to house said medicine
cartridge therein, said retraction assembly comprising: an end cap, a
hypodermic needle having a needle hub, a retraction spring disposed between
said needle hub and said end cap and maintained in a partially compressed
condition therebetween, and an upper seal urged against a facially sealing
surface of said retraction assembly by said retraction spring in said
partially compressed condition to form a first hermetic seal. Claim 2. The
syringe of claim 1, further comprising a lower seal defining a sealed
volume between said upper and lower seals, said hypodermic needle being
disposed in said sealed volume. Claim 3. The syringe of claim 2, wherein
sealed volume is sterile. Claim 4 . The syringe of claim 1, wherein said
upper seal forms a second hermetic seal with a radial sealing surface of
said retraction assembly. Claim 5. The syringe of claim 1, further
comprising an o-ring member forming a second hermetic seal between said
retraction assembly and said injection assembly when said retraction
assembly is secured to said injection assembly.Claim 6. The syringe of
claim 1, wherein said injection assembly comprises 



one or more outwardly depending tabs for receipt in a corresponding number
of openings defined in said retraction assembly when said retraction
assembly is secured to said injection assembly. Claim 7. An injection and
retraction syringe, comprising: a medicine cartridge; an injection
assembly; and a retraction assembly being selectively securable to said
injection assembly to house said medicine cartridge therein, said
retraction assembly comprising: an end cap, a spring retainer, and a
retraction spring disposed between said spring retainer and said end cap
and maintained in a partially compressed condition therebetween when said
spring retainer is urged against a facially sealing surface of said
retraction assembly by said retraction spring.Claim 8. An injection and
retraction syringe, comprising: a medicine cartridge; an injection
assembly; and a retraction assembly being selectively securable to said
injection assembly to house said medicine cartridge therein, said injection
assembly comprising: an injection spring selectively releasable from a
normally stressed condition, a plunger drivingly engaged to said injection
spring, and 



a safety element defined on said plunger, said safety element preventing
said plunger from escaping said injection assembly if said injection spring
is released from said normally stressed condition before said retraction
assembly is secured to said injection assembly. Claim 9 . The syringe of
claim 8, wherein said safety element is integrally formed to said plunger.
Claim 10. The syringe of claim 8, wherein said plunger comprises a stamped
metallic locking end for selectively releasing said injection spring from
said normally stressed condition and a molded plastic driving end for
cooperating with said medicine cartridge. Claim 11. The syringe of claim 8,
further comprising a coupling drivingly engaging said plunger to said
injection spring and a de-coupler for deforming said coupling to
selectively dis-engage said plunger from said injection spring, wherein
said safety element comprises a portion of said plunger having with an
outer dimension that is larger than an inner dimension of said de-coupler.
Claim 12. The syringe of claim 8, wherein said injection assembly further
comprises an activation device for selectively releasing said injection
spring from said normally stressed condition upon deployment of said
activation device.Claim 13. The syringe of claim 12, wherein said injection
assembly further comprises an outer shroud, said outer shroud and said
injection assembly cooperating to permit deployment of said activation
device only after said activation device has been rotated to a
predetermined position. Claim 14. The syringe of claim 13, wherein said
outer shroud comprises a plurality of longitudinal gripping ribs. 



Claim 15. The syringe of claim 14, wherein said outer shroud and/or said
plurality of longitudinal gripping ribs comprise an elastomeric material.
Claim 16. The syringe of claim 8, wherein said retraction assembly
comprises: an end cap, a hypodermic needle having a needle hub, a
retraction spring maintained in a partially compressed condition between
said needle hub and said end cap, and an upper seal urged against a
facially sealing surface of said retraction assembly by said retraction
spring in said partially compressed condition to form a first hermetic
seal. Claim 17. The syringe of claim 16, further comprising a lower seal
defining a sealed volume between said upper and lower seals, said
hypodermic needle being disposed within said sealed volume.Claim 18. The
syringe of claim 8, wherein said retraction assembly comprises: an end cap,
a spring retainer, and a retraction spring disposed between said spring
retainer and said end cap and maintained in a partially compressed
condition therebetween when said spring retainer is urged against a
facially sealing surface of said retraction assembly by said retraction
spring. Claim 19. An injection kit comprising: an injection assembly; and 



a retraction assembly, said injection and retraction assemblies being
selectively securable to one another. Claim 20. The injection kit of claim
19, further comprising a medicine cartridge for receipt in said injection
and retraction assemblies when said assemblies are secured to one another.
Claim 2 1. The injection kit of claim 19, further comprising at least one
injection site cleaning swab. Claim 22. The injection kit of claim 19,
further comprising an adhesive bandage.uiaim . . I ne ipjecuop MI UI claim
19, wherein said retraction assembly comprises: an end cap, a hypodermic
needle having a needle hub, a retraction spring maintained in a partially
compressed condition between said needle hub and said end cap, and an upper
seal urged against a facially sealing surface of said retraction assembly
by said retraction spring in said partially compressed condition to form a
first hermetic seal. Claim 24. The injection kit of claim 23, further
comprising a lower seal defining a sealed volume between said upper and
lower seals, said hypodermic needle being disposed in said sealed volume.
Claim 25. The injection kit of claim 24, wherein said sealed volume is
sterile. Claim 26. The injection kit of claim 19, wherein said retraction
assembly comprises: 



an end cap, a spring retainer, and a retraction spring disposed between
said spring retainer and said end cap and maintained in a partially
compressed condition therebetween when said spring retainer is urged
against a facially sealing surface of said retraction assembly by said
retraction spring. Claim 27. The injection kit of claim 19, further
comprising a package containing said injection and retraction assemblies.
Claim 28. The injection kit of claim 27, wherein said package is terminally
sterilized.Claim 29. The injection kit of claim 19, further comprising an
o-ring member forming a second hermetic seal between said retraction
assembly and said injection assembly when said retraction assembly is
secured to said injection assembly. Claim 30. The injection kit of claim
19, wherein said injection assembly comprises: an injection spring
selectively releasable from a normally stressed condition; a plunger
drivingly engaged to said injection spring; and a safety element defined on
said plunger, said safety element preventing said plunger from escaping
said injection assembly if said injection spring is released from said
normally stressed condition before said retraction assembly is secured to
said injection assembly. 


