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AUTO-INJECTION SYRINGE HAVING VENT DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present disclosure is related to auto-injection syringes. More

particularly, the present disclosure is related to an auto-injection syringe

having a vent device.

2 . Description of Related Art

[0002] Diseases such as AIDS, Hepatitis, and others, are increasing within the

general population. As a result, there has been a continual trend to

institutionalize the use of products that provide protection from the risk of

inadvertent needle stick injury. Many prior art devices include self-retracting

needles intended to mitigate inadvertent needle stick injuries.

[0003] Many life-threatening situations such as allergy-induced anaphylactic

shock, and exposure to chemical, radiological, and biological weapons can

require the use of auto-injection syringes. Typical auto-injection syringes

allow the medically untrained user to automatically inject a medicine by

manually trigging the automatic injection. Some prior auto-injection syringes

also incorporate self-retracting needles.

[0004]The maintenance of the fluid path portion of such devices in a sterile or

aseptic condition prior to use has proven difficult in prior devices.

Furthermore, the assembly of such devices has proven time consuming and

expensive.

[0005] Accordingly, there is a continuing need for improved auto-injection

syringes that overcome, alleviate, or mitigate one or more of the

aforementioned and or drawbacks and deficiencies of the prior art.



BRIEF SUMMARY OF THE INVENTION

[0006] It is an object of the present disclosure to provide an auto-injection

syringe having a vent device.

[0007] It is another object of the present disclosure to provide an easy to

assemble auto-injection syringe, where the needle is maintained in a vented

sterile and/or aseptic area before assembly of the medicine cartridge in the

syringe.

[0008] It is yet another object of the present disclosure to provide an auto-

injection syringe having an injection assembly and a retraction assembly. The

injection and retraction assemblies can be operatively connected to one

another by a user. The retraction assembly includes a needle maintained in a

vented sterile and/or aseptic area before assembly of the injection and

retraction assemblies.

[0009] It is still another object of the present disclosure to provide an auto-

injection syringe having an injection assembly and a retraction assembly. The

injection and retraction assemblies can be operatively connected to one

another by a user. The retraction assembly includes an upper seal and a

lower seal to define a sterile and/or aseptic area there between. To ease

assembly, the upper seal is maintained in place, before use, by a partially

biased retraction spring of the retraction assembly. The retraction assembly

includes a vent device to equalize pressure between the sterile and/or aseptic

area and an exterior of the syringe. In some preferred embodiments, the vent

device is defined by a porous plastic end cap of the retraction assembly.

[0010] It is a still further object of the present disclosure to provide a retraction

assembly for an auto-injection syringe. The retraction assembly includes an

upper seal and an end cap. The upper seal is maintained in place, before

use, by a partially biased retraction spring. The end cap is defined by a

porous plastic material, which allows venting to prevent pressure differences

from overcoming the force of the retraction spring and a penetrable



elastomeric seal through which the needle element passes upon actuation of

the injection mechanism.

[0011] 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

[0012] FIG. 1 is a perspective view of an exemplary embodiment of an auto-

injection syringe according to the present disclosure;

[0013] FIG. 2 is a cross sectional view of the syringe of FIG. 1;

[0014] FIG. 3 is a partially exploded view of the syringe of FIG. 1;

[001 5] FIG. 4 is a sectional view of an exemplary embodiment of a retraction

assembly according to the present disclosure before injection; and

[0016] FIG. 5 is a sectional view of the retraction assembly of FlG. 4, during

injection and before retraction.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Referring to the figures and in particular to FIGS. 1 through 3, an

exemplary embodiment of an auto-injection syringe 10 according to the

present disclosure is shown. Upon activation, syringe 10 is adapted to

automatically extend a hypodermic needle from within the assembly into

tissue at an injection site, inject a single, pre-measured dose of medicine, and

automatically retract the hypodermic needle into the assembly after the

injection is completed.

[001 8] Advantageously, syringe 10 includes one or more sealed areas

comprising a vent device that allows these areas to equalize pressure or vent



between the sealed area and the environment exterior to the syringe, while

preventing contaminants (e.g., particulate, bacteria, viruses, etc.) from

entering the sealed area. It has been determined that the vent device of the

present disclosure allows the sealed area to vent when exposed to varying

atmospheric conditions present during shipping and, often times when carried

or stored by the user. In addition, the vent device of the present disclosure

can advantageously allow the syringe to be sterilized using processes such

as, but not limited to, exposure to ethylene oxide (EtO) gas, gamma

irradiation, steam, dry heat, and others.

[001 9] Syringe 10 includes an injection assembly 12, a medicine cartridge 14,

and a retraction assembly 16. Thus, syringe 10 is a multi-component device

that can be quickly and easily assembled by a user or a health care provider

(e.g., pharmacist, doctor, nurse, etc) as needed. Since syringe 10 does not

require assembly at the time of manufacture, the present disclosure effectively

separates expiry of medicine cartridge 14 from the expiry of syringe 10.

[0020] For example, typical flu vaccines have an expiration date of one year.

Although the benefits afforded the public of having a means for self-

inoculation are self-evident as compared to waiting in line at a clinic and

paying for travel and the cost of an office visit, it is difficult at the time of

manufacture to accurately forecast the severity of the flu season and, thus,

the anticipated demand for devices loaded with vaccine. Thus, if the entire

device was pre-assembled including the medicine cartridge as is often

required with other devices, and the severity of the flu season was less than

anticipated; the cost of vaccine expiration would be excessive, given that the

entire device would be rendered obsolete. Conversely, in the case of the

present invention, medicine cartridge 14 can be kept separate from syringe 10

until the demand is realized. Thus, the user or health care provider can

maintain a supply of injection and retraction assemblies 12, 16, which have a

much longer useful life, while only replacing any expired medicine cartridges



[0021] In the illustrated embodiment, injection assembly 12 and retraction

assembly 16 can be secured to one another in a snap fit manner so that the

assemblies can not be removed from one another after injection. For

example, injection assembly 12 can include one or more radially protruding

tabs 18 that cooperate in an interference relationship with a corresponding

number of openings 20 defined in retraction assembly 16. As injection

assembly 12 is inserted into retraction assembly 16 , tabs 18 act on the

retraction assembly to deform the inner dimension of the tube. Once tabs 18

are received by openings 20, the inner dimension of retraction assembly 16

returns to its original dimension, by its own resiliency, to permanently secure

the tabs within the openings.

[0022] Of course, it is contemplated by the present disclosure for injection

assembly 12 and retraction assembly 16 to be secured to one another in any

desired manner and, preferably, so that the assemblies can not be removed

from one another after injection.

[0023] In the assembled state, injection assembly 12 and retraction assembly

16 define a hermetic or air tight seal therebetween. For example, injection

assembly 12 can include a sealing member 22 such as, but not limited to, an

o-ring. Once injection assembly 12 and retraction assembly 16 are axially

assembled and secured together, sealing member 22 cooperates with the

interior of the retraction assembly and the exterior of injection assembly to

form a hermetic radial seal therebetween. In the illustrated embodiment,

sealing member 22 is positioned internal to openings 20 defined in retraction

assembly 16 to provide the hermetic seal below the snap fit connection

between tabs 18 and openings 20. Thus, the area exterior to the medicine

cartridge 14 and internal to the syringe 10 are hermetically sealed from one

another by the interaction of sealing member 22 and retraction/injection

assemblies 16, 18 .

[0024] Generally, injection assembly 12 includes an injection spring.

Retraction assembly 16 receives medicine cartridge 14 and includes a

hypodermic needle and a retraction spring. Upon activation of the injection



assembly 12, the spring force of the injection spring, overcomes the force of

the retraction spring to insert the needle into the tissue at the injection site,

places the medicine cartridge in fluid communication with the needle, and

dispenses the medicine from the cartridge. Once the medicine has been

injected, injection assembly 12 automatically disconnects the injection spring

so that the retraction spring can withdraw the needle back into retraction

assembly 16 .

[0025] For purposes of clarity, the detailed operation of injection assembly 12

is not described herein. Rather, injection assembly 12 can operate in any

known manner to inject medicine from cartridge 14 intramuscularly,

subcutaneously and/or intradermal^ by driving a plunger rod 24 in an injection

direction 26 as seen in FIGS. 2 and 3. For example, injection assembly 12

can operate in the manner shown and described in commonly owned and

assigned U.S. Patent No. 6,387,078, the content of which is incorporated in its

entirety by reference herein.

[0026] 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. 3. Cartridge 14 includes a medicine vial 30, a movable stopper 32, and a

crimp cap 34. Cap 34 includes a pierceable member 36.

[0027] Cartridge 14 is inserted into retraction assembly 16 so that movable

stopper 32 is proximate to injection assembly 12, while cap 34 and pierceable

member 35 are adjacent the lower portion of retraction assembly 16.

[0028] Once cartridge 14 is installed in retraction assembly 16, the injection

and retraction assemblies can be operatively secured to one another. Upon

assembly, plunger rod 24 resides just proximal to stopper 32 and cap 34

resides in contact with an upper seal 44 (FIGS. 4 and 5). In the assembled

position, activation of injection assembly 12 causes plunger rod 24 to first

move medicine cartridge 14 and then stopper 32 in injection direction 26 and,

thus, to insert the needle and expel medicine contained therein from the

cartridge, respectively.



[0029] Retraction assembly 16 is described with reference to FIGS. 4 and 5.

Retraction assembly 16 includes a retraction spring 40, a double-ended

needle 42, an upper seal 44, an end cap 46, and a lower seal 48.

[0030] Upper seal 44 is configured to receive cap 34 of cartridge 14. Upper

seal 44 is configured to form a hermetic seal against a facial sealing surface

50 and/or a radial sealing surface 60 defined in retraction assembly 16.

[0031] Before activation of syringe 10, retraction spring 40 is maintained in a

partially compressed position between a needle hub 66 and end cap 46. In

this position, retraction spring 40 urges needle hub 66 in a direction opposite

injection direction 26 to maintain upper seal 44 in contact with and, thus,

sealed against sealing surface 50. Advantageously, retraction assembly 16

can be terminally sterilized during manufacture so that a sterile or aseptic

(hereinafter "sterile") interior area 52 is defined between upper and lower

seals 44, 48. In this manner, interior area 52 maintains needle 42 in a sterile

or aseptic condition before activation of syringe 10.

[0032] It has been determined that without the capability to adjust to pressure

differential between the interior area 52 and exterior 54, the pressure

differential can, in some instances, overcome the force of spring 40 such that

the contact between upper seal 44 and sealing surface 50 may be broken.

Interrupting the contact between upper seal 44 and its sealing surface 50 may

compromise the sterility or aseptic condition of interior area 52.

[0033] For example, retraction assembly 16 (before assembly with injection

assembly) can be exposed to temperature and/or pressure changes during

manufacturing, shipping, or during storage. These changes in environmental

conditions can be sufficient to cause a lower pressure within interior area 52

as compared to an exterior 54 of retraction assembly. Alternately, these

changes in environmental conditions can be sufficient to cause a higher

pressure at exterior 54 as compared to that in interior area 52. The pressure

difference between interior area 52 and exterior 54 can be sufficient to



overcome the force of spring 40 and, thus, to break the contact between

upper seal 44 and sealing surface 50 and/or to cause the upper seal to deflect

in injection direction 26, potentially becoming punctured by medicine entrance

tip 62 of needle 42.

[0034] To address the disadvantages associated with changes in differential

pressure between interior area 52 and exterior 54, retraction assembly 16

advantageously includes a vent device 56. Vent device 56 places interior

area 52 in fluid communication with exterior 54 so that the interior area can

exchange gas with the exterior. Preferably, vent device 56 is a microbial filter

so that interior area 52 can exchange gas with exterior 54 without allowing

microbes, particulate, bacteria, viruses and the like to enter and potentially

contaminate the interior area. By allowing for gas exchange between interior

area 52 and exterior 54, vent device 56 ensures that upper seal 44 remains in

contact with sealing surface 50.

[0035] In one embodiment, end cap 46 is configured as vent device 56. For

example, end cap 46 can be made of a thermoplastic material having

sufficient porosity to allow for pressure equalization (hereinafter "venting") of

interior area 52, while preventing contaminants (e.g., microbes, particulate,

bacteria, viruses, etc.) from entering the area. Thermoplastic materials having

the aforementioned venting and sterility/aseptic barrier capabilities are shown

and described in U.S. Patent No. 6,551 ,608 to Porex Technologies

Corporation of Fairburn, Georgia.

[0036] In this embodiment, end cap 46 functions as vent device 56. Here, end

cap 46 is preferably a rigid thermoplastic material molded or otherwise formed

in the desired shape. End cap 46 maintains lower seal 48 in a desired

position with respect to needle 42. For example, end cap 46 can be co-

molded with lower seal 48 to form a unitary element.

[0037] It should be recognized that syringe 10 is described by way of example

having vent device 56 at end cap 46. Of course, it is contemplated by the

present disclosure for any portion of retraction assembly 16 in fluid



communication with interior area 52 and the exterior 54 of the retraction

assembly to include vent device 56.

[0038] Advantageously, the inclusion of vent device 56 in auto-injection

syringe 10 assists in maintaining the sterile and/or aseptic condition of interior

area 52 during manufacturing, shipping, and storage.

[0039] Referring again to FIGS. 4 and 5, needle 42 is a double-ended

hypodermic needle that includes a medicine entrance tip 62 and a tissue

penetrating and medicine exit tip 64. Entrance tip 62 is positioned proximate

to upper seal 44, while exit tip 64 is positioned proximate to lower seal 48 as

shown in FIG. 4 .

[0040] During use of syringe 10, the movement of plunger rod 24 urges

medicine cartridge 14 in injection direction 26 towards upper seal 44 so that

entrance tip 62 pierces the upper seal and pierceable member 36 of the

cartridge to place the needle in fluid communication with the cartridge 14.

Because the medicament within medicine cartridge 14 is an incompressible

fluid, further movement of plunger rod 24 also urges needle 42 in injection

direction 26 by overcoming the force of retraction spring 40. Thus, exit tip 64

pierces lower seal 48 and is inserted into the tissue at the injection site.

Finally, the movement of plunger rod 24 urges stopper 32 in injection direction

26 so that medicine in cartridge 14 is expelled into the user through exit tip 64

as shown in FIG. 5.

[0041] Once injection assembly 12 completes movement of plunger rod 24,

the plunger rod is released from its injection spring (not shown) so that

retraction spring 40 can urge needle 42, cartridge 14, and the plunger rod in a

direction opposite injection direction 26 until the exit tip 64 is retracted back

into interior area 52 of retraction assembly 16.

[0042] In the embodiment where injection assembly 12 is permanently

secured to retraction assembly 16, retraction of needle 42 into the retraction



assembly renders syringe 10 safe from inadvertent puncture by the needle

and, thus, safe for disposal.

[0043] Advantageously, retraction assembly 16 defines interior area 52 having

double ended needle 42 sealed therein. Here, the double-ended needle 42

can be maintained in a sterile or aseptic condition regardless of the changing

environmental conditions by vent device 56.

[0044] 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 a sterilized package.

Thus, the kit allows a user or medical provider to prepare syringe 10 for use

by simply opening the package, placing a separately supplied medicine

cartridge 14 in retraction assembly 16, and securing the injection and

retraction assemblies to one another. In some embodiments, the kit can

include one or more injection site cleaning swabs, such as pre-packaged

alcohol swabs, in the sterilized package. In other embodiments, the kit can

include medicine cartridge 14 in the sterilized package.

[0045] 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.

[0046] 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 auto-injection syringe comprising:

a retraction assembly having a hypodermic needle maintained in a

sealed area within said retraction assembly; and

a vent device in fluid communication between said sealed area for

equalizing pressure between said sealed area and an exterior of said

retraction assembly, wherein said vent device is a microbial filter.

Claim 2. The syringe of claim 1, further comprising an injection

assembly operatively connectable to said retraction assembly.

Claim 3. The syringe of claim 2, further comprising a medicine

cartridge being operatively insertable into said retraction assembly.

Claim 4. The syringe of claim 1, wherein said retraction assembly

comprises an upper seal and a lower seal defining said sealed area

therebetween, said upper seal being maintained in a sealing relation with a

portion of said retraction assembly by a partially biased retraction spring.

Claim 5. The syringe of claim 4, wherein said lower seal comprises

a penetrable elastomeric seal through which a portion of said hypodermic

needle can pass.

Claim 6. The syringe of claim 1, wherein said vent device

comprises a porous plastic end cap.

Claim 7 . The syringe of claim 6, wherein said porous plastic end

cap further comprises a penetrable elastomeric seal through which a portion

of said hypodermic needle can pass.



Claim 8. The syringe of claim 1, wherein said sealed area is

sterile.

Claim 9. An auto-injection syringe comprising:

an injection assembly; and

a retraction assembly being operatively securable to said injection

assembly, said retraction assembly comprising:

a hypodermic needle having a needle hub,

an end cap having a lower seal through which a portion of said

hypodermic needle can pass;

a retraction spring disposed between said needle hub and said

end cap and maintained in a partially compressed condition

therebetween,

an upper seal urged against a facially sealing surface of said

retraction assembly by the force of said retraction spring on said

needle hub so that a sealed area is defined between said upper and

lower seals, said hypodermic needle being disposed in said sealed

area; and

a vent device in fluid communication with said sealed area for

pressure equalization between said sealed area and an exterior of said

retraction assembly, wherein said vent device is a microbial filter.

Claim 10 . The syringe of claim 9 , further comprising a medicine

cartridge for receipt in said injection and retraction assemblies when said

assemblies are secured to one another.

Claim 11. The syringe of claim 9 , further comprising an o-ring

member forming a hermetic seal between said retraction assembly and said

injection assembly when said retraction assembly is operatively secured to

said injection assembly.

Claim 12. The syringe of claim 9, wherein said end cap comprises a

thermoplastic material having sufficient porosity to allow for said pressure

equalization so that said end cap is said vent device.



Claim 13. The syringe of claim 9, wherein said sealed area is

sterile.

Claim 14. An injection kit comprising:

an injection assembly;

a retraction assembly having a hypodermic needle maintained in a

sealed area within said retraction assembly, said retraction assembly being

operatively connectable to said injection assembly; and

a vent device in fluid communication between said sealed area for

equalizing pressure between said sealed area and an exterior of said

retraction assembly, wherein said vent device is a microbial filter.

Claim 15. The injection kit of claim 14, wherein said retraction

assembly comprises:

a needle hub secured to said hypodermic needle,

an end cap having a lower seal through which a portion of said

hypodermic needle can pass;

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 the force of said retraction spring on said needle hub so that said

sealed area is defined between said upper and lower seals.

Claim 16 . The injection kit of claim 15 , further comprising a

medicine cartridge for receipt in said injection and retraction assemblies when

said assemblies are secured to one another.

Claim 17. The injection kit of claim 15 , further comprising at least

one injection site cleaning swab.

Claim 18. The injection kit of claim 15 , further comprising an

adhesive bandage.



Claim 19. The injection kit of claim 16, further comprising a package

containing said injection and retraction assemblies.

Claim 20. The injection kit of claim 19, wherein said package is

terminally sterilized.
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