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NEEDLE COVER ASSEMBLY FOR A SYRINGE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of and priority to U.S. Provisional Patent

Application Nos. 61/058,165 and 61/138,786 filed June 2, 2008 and December 18, 2008,

respectively. The entire contents of each of these applications are hereby incorporated by

reference.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to needle covers and needle cover assemblies for

syringes.

[0003] Syringes are used throughout the medical industry for the injection and withdrawal of

a wide variety of fluids and solutions into and from the human body. Because of the numerous

potential hazards associated with the handling and manipulation of bodily fluids, and particularly

blood, there are a number of known safety features that are frequently incorporated into various

types of syringes and syringe needles. For example, many syringe needles are provided with a

removable cap that generally prevents needle sticks while the cover is in place. When the cap is

removed the needle is exposed. These caps must be removed before an injection procedure and

replaced after the injection procedure before discarding the needle. This removal and

replacement procedure creates a risk of accidental needle sticks.

[0004] Syringes and syringe needles are also frequently configured such that at least the

needles are disposable, that is, they are intended to be used only once and then thrown away.

This procedure reduces the likelihood of transferring blood or tissue-born diseases from one

patient to another. To this end, many syringe needles are configured to be quickly and easily

detached from an appropriately configured syringe body. In this way, the syringe body may be

reusable, and made of a relatively durable material, such as metal, while the disposable needle

assemblies may be made of plastic or other similar, relatively inexpensive, materials.



SUMMARY OF THE INVENTION

[0005] In some embodiments, the invention provides a needle cover apparatus for attachment

to a syringe needle. The needle defines an axis and includes a distal tip. The needle cover

apparatus includes a base and a sleeve. The sleeve includes a distal end defining an opening and

is supported by the base for movement between an extended position in which the sleeve covers

the distal tip of the needle and a retracted position in which the distal tip extends through the

opening. The needle cover apparatus also includes a locking member that is supported by at

least one of the base and the sleeve. The locking member is moveable relative to the sleeve and

includes a locking portion that moves into axial alignment with the distal tip and the opening in

response to movement of the sleeve from the retracted position to the extended position.

Movement of the locking portion into axial alignment with the distal tip and the opening

prevents subsequent movement of the sleeve to the retracted position.

[0006] In other embodiments, the invention provides a needle cover apparatus for attachment

to a syringe needle. The needle defines an axis and includes a distal tip. The needle cover

apparatus includes a base and a sleeve that is supported by the base and that includes a distal end

defining an opening. The sleeve is axially moveable only once relative to the needle from an

extended position wherein the distal tip of the needle does not extend through the opening, to a

retracted position wherein the distal tip extends through the opening, and back to the extended

position. The sleeve is biased toward the extended position. The needle cover apparatus also

includes a locking member that is moveable relative to the sleeve and that includes a locking

portion that moves to cover the opening in response to movement of the sleeve from the retracted

position to the extended position. When the locking portion moves to cover the opening it

prevents subsequent movement of the sleeve to the retracted position.

[0007] In still other embodiments, the invention provides a needle cover apparatus for

attachment to a syringe needle. The needle defines an axis and includes a distal tip. The needle

cover apparatus includes a base that defines a central chamber. The central chamber receives a

portion of the needle. The needle cover apparatus also includes a sleeve that is supported by the

base and that is at least partially received by the central chamber. The sleeve defines a needle



chamber that receives the needle. The sleeve also includes a distal end defining an opening that

communicates with the needle chamber, and is axially moveable between an extended position in

which the distal tip is positioned within the needle chamber and does not extend into the

opening, and a retracted position wherein the distal tip extends through the opening. The sleeve

is biased toward the extended position. The needle cover apparatus also includes a locking

member that is received by the needle chamber and that includes a body portion through which

the needle extends. The locking member includes a resilient arm that extends distally from the

body portion, and a locking portion that is formed at an end of the arm. The locking member is

moveable relative to the sleeve between a first position and a second position. When the sleeve

is in the extended position and the locking member is in the first position, the locking portion is

offset from the axis and positioned proximally of the distal tip. When the sleeve is moved from

the extended position to the retracted position, the locking member moves from the first position

to the second position. When the sleeve subsequently returns to the extended position with the

locking member in the second position, the locking portion moves into alignment with the axis

and is positioned distally of the distal tip, which prevents subsequent movement of the distal tip

through the opening.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Fig. 1 is a perspective view of a needle and needle cover assembly.

[0009] Fig. 2 is a plan view with portions illustrated in a section taken along line 2 - 2 of

Fig. 1, and illustrating the needle and needle cover assembly with a cover removed and a needle

sleeve and locking collar in a ready-for-use, first extended configuration.

[0010] Fig. 3 is a plan view similar to Fig. 2 and illustrating the needle sleeve and locking

collar in a first retracting position.

[0011] Fig. 4 is a plan view similar to Fig. 2 and illustrating the needle sleeve and locking

collar in a second retracting position in which the locking collar has engaged a needle base.

[0012] Fig. 5 is a plan view similar to Fig. 2 and illustrating the needle sleeve in a third

retracting position in which the locking collar is still engaged with the needle base.



[0013] Fig. 6 is a plan view similar to Fig. 2 and illustrating the needle sleeve in a retracted

position in which the locking collar has become coupled for axial movement with the needle

sleeve.

[0014] Fig. 7 is a plan view similar to Fig. 2 and illustrating the needle sleeve and locking

collar in a first extending position.

[0015] Fig. 8 is a plan view similar to Fig. 2 and illustrating the needle sleeve and locking

collar in a second extending position.

[0016] Fig. 9 is a plan view similar to Fig. 2 and illustrating the needle sleeve and locking

collar in a use-prevention, second extended configuration.

[0017] Fig. 10 is a perspective view illustrating an alternative needle cover assembly

including a two-piece dosing cap with a tip cap in an open position.

[0018] Fig. 11 is section view taken along line 11 - 11 of Fig. 10 and illustrating the

alternative needle and needle cover assembly including the two-piece dosing cap with the tip cap

in place and covering the end of the needle sleeve.

[0019] Fig. 12 is a section view similar to Fig. 11 and illustrating the alternative needle and

needle cover assembly including the two-piece dosing cap with the tip cap in the open position

and the needle sleeve and locking collar retracted to a first retracting position for extraction of a

dose from a vial.

[0020] Fig. 13 is a section view similar to Fig. 11 and illustrating the needle sleeve in a

retracted position similar to that illustrated in Fig. 6, in which the locking collar has become

coupled for axial movement with the needle sleeve.

[0021] Fig. 14 is a section view similar to Fig. 11 and illustrating the needle sleeve and

locking collar in a use-prevention, second extended configuration.



DETAILED DESCRIPTION

[0022] It is to be understood that the invention is not limited in its application to the details

of construction and the arrangements of the components set forth in the following description or

embodiments, or illustrated in the drawings. The invention is capable of other embodiments and

of being practiced or being carried out in various ways. Also, it is to be understood that the

phraseology and terminology used herein is for the purpose of description and should not be

regarded as limiting.

[0023] Fig. 1 illustrates a needle cover assembly 10 that may be removably coupled to a

standard or specially configured syringe assembly (not shown). The cover assembly 10 includes

features and components, discussed below in detail, that generally hide the needle from view

before, during, and after an injection procedure, thereby reducing or alleviating at least some

anxiety or fear that might otherwise be felt by certain patients or other individuals upon seeing

the exposed needle. The cover assembly 10 also includes features and components that prevent

the cover assembly 10 and associated needle from being used more than once.

[0024] Although the illustrated cover assembly 10 is configured to be coupled to and

removed from a syringe assembly, the cover assembly 10 may instead be integrally formed with

the syringe assembly. In either case, the syringe assembly is generally of a known type suitable

for the withdrawal and injection of fluids or other solutions from and into the body by way of the

cover assembly 10. In the illustrated construction, the cover assembly 10 includes a base in the

form of a generally cylindrical housing 14 that defines a central axis 18. The housing 14 defines

or is coupled to a needle hub 22 that can be configured for either removable or permanent

attachment to the syringe assembly, or that may be integrally formed with the syringe assembly.

For example, the needle hub 22 may include internal or external threads or other suitable

coupling, latching, or locking features such as tabs, slots, projections, pressure/snap fits, and the

like, which may be provided in various combinations on various portions of the needle hub 22

for coupling to the syringe assembly. The coupling features engage corresponding features

provided on the syringe assembly to removably couple the cover assembly 10 to the syringe

assembly. Alternatively, the needle hub 22 may be permanently fixed (e.g. by sonic welding,



adhesives, pressure/snap fits, or the like) or integrally formed with the syringe assembly. In the

embodiment of Fig. 1, the cover assembly 10 also includes a one-piece, one-part cap 26 that is

removably coupled to the housing 14. Other embodiments, discussed below, include multi-piece

and/or multi-part caps that include a moveable or removable portion to assist in properly drawing

a dose from a vial (see Figs. 10-14).

[0025] Fig. 2 illustrates the cover assembly 10 in a ready-for-use configuration with the cap

26 removed. The housing 14 is illustrated in section in Fig. 2, revealing that the housing 14

includes upper and lower portions 30, 34 that are coupled to one another by a snap fit, coupling

members, sonic welding, or other suitable forms of coupling, depending in part upon the specific

material(s) of construction selected for the housing 14. In the illustrated construction, the upper

portion 30 defines a generally cylindrical neck 38 that receives the needle hub 22, which may be

a standard needle hub manufactured in mass quantity. In other constructions, the needle hub 22

and the upper portion 30 may be integrally formed with one another. Regardless of the specific

construction of the needle hub 22, the needle hub 22 supports a needle 42 defining an axis and

having a sharpened distal tip 46, which is generally configured for insertion into the skin or other

tissue of the body. The needle 42 extends from and through the needle hub 22 for the transfer of

fluid or other solutions between the syringe assembly, which may be or include a vial or ampoule

and the tip 46.

[0026] The needle hub 22 includes a coupling portion 50 that engages the syringe assembly

and the upper portion 30 of the housing 14, and a cylindrically reduced support portion 54 that

extends axially from the coupling portion 50 and supports the needle 42. The support portion 54

also includes a plurality (e.g. four) of radially and axially extending ribs 58. Each rib 58 includes

an axially-facing end surface 62 that is substantially normal to the central axis 18. The ribs 58

each have a substantially equal axial length, such that the end surfaces 62 lie in substantially the

same plane.

[0027] The lower portion 34 of housing 14 cooperates with the upper portion 30 to define a

central chamber 66. An end 70 of the lower portion 34 includes a radially inwardly extending

shoulder 74 that defines an opening 78 that communicates with the chamber 66. The opening 78



slidingly receives a needle sleeve 82 that in turn receives and covers the needle 42. The needle

sleeve 82 is substantially cylindrical and includes an inner end 86 positioned within the chamber

66 and an outer end 90. The inner end 86 includes a radially outwardly extending flange 94 that

seats against the shoulder 74 of the lower portion 34. The inner end 86 also includes a

substantially annular and axially extending rib 96 that locates a biasing member in the form of a

spring 98. The spring 98 engages and extends between the inner end 86 of the needle sleeve 82

and the coupling portion 50 of the needle hub 22. The spring 98 biases the needle sleeve 82

toward an extended position (Fig. 2) in which the flange 94 of the needle sleeve 82 is biased into

engagement with the shoulder 74 of the lower portion 34, and the needle sleeve 82 completely

covers the needle 42. In one exemplary construction, the spring 98 is a linear spring having a

free length of about 1.05 inches and a spring rate of about 0.7049 pounds per inch. Other

constructions may include softer or stiffer springs depending on the application, and may be

constructed of substantially any suitable material. Progressive springs and/or multiple springs of

varying lengths may also be used to provide a variable effective spring rate during movement of

the needle sleeve 82 between fully extended and fully retracted positions.

[0028] As shown in Fig. 1, the cap 26 covers the needle sleeve 82 until the cap 26 is removed

from the housing 14, preferably just prior to an injection procedure. While in place, the cap 26

reduces or prevents contamination of the needle sleeve 82 and end 70 of the housing 14, for

example during shipping and storage of the cover assembly 10. Unlike many other syringe

assemblies, removing the cap 26 before an injection procedure does not expose the needle 42

because the needle 42 is covered by the needle sleeve 82, as shown in Fig. 2 . Furthermore, once

the cap 26 is removed it may immediately be discarded because the needle sleeve 82 also covers

the needle 42 once the injection procedure is completed, as discussed further below.

[0029] The needle sleeve 82 includes an inner surface 102 that defines a generally cylindrical

needle chamber 106. The needle chamber 106 is divided into an upper chamber 106a and a

lower chamber 106b by a substantially annular wall 108 that extends radially inwardly from the

inner surface 102. In the lower chamber 106b, the needle sleeve 82 defines a first, generally

wedge-shaped recess 110 that is recessed with respect to the inner surface 102. The first recess

110 is positioned substantially adjacent the annular wall 108 and oriented such that the wider



portion of the wedge shaped first recess 110 is nearer to the inner end 86 of the needle sleeve 82

and the narrow or pointed portion of the first recess 110 is nearer the outer end 90 of the needle

sleeve 82.

[0030] The needle sleeve 82 also defines a second generally wedge-shaped recess 114

oriented similarly to the first recess 110 (e.g. the wide end is nearer the inner end 86 and the

narrow end is nearer the outer end 90) and recessed with respect to the inner surface 102. The

second recess 114 is axially spaced from the first recess 110 and positioned nearer the outer end

90 of the needle sleeve 82. The first and second recesses 110, 114 are substantially radially

aligned with one another along the inner surface 102. The needle sleeve 82 also includes a ramp

118 that extends radially inwardly from the inner surface 102 and is positioned just above (as

viewed in the Figures) the second recess 114.

[0031] The outer end 90 of the needle sleeve 82 includes an end wall 122 that closes the

needle chamber 106 and defines an opening in the form of a central aperture 126 through which

the needle 42 extends when the needle sleeve 82 is retracted, as discussed further below. A

plurality of axially and radially extending ribs or projections 130 extend from the end wall and

away from the needle chamber 106. In the illustrated construction, the projections 130 are

arranged generally in the shape of an asterisk that is centered about the central aperture 126.

During use, the projections 130 are configured to engage the skin or tissue of a patient just prior

to the tip 46 of the needle 42 coming into contact with the skin or tissue of the patient. In this

way, the projections 130 apply pressure to the skin or tissue that stimulates the patient's

pressure-receptor nerves near the point of insertion of the needle 42. This stimulation of the

pressure-receptor nerves competes or interferes with stimulation of the patient's pain receptor

nerves upon insertion of the needle 42. In many patients, stimulation of the pressure-receptor

nerves in this manner reduces the perception of pain during insertion of the needle 42.

[0032] While the illustrated needle sleeve 82 includes the projections 130 described above, a

number of other configurations are possible, including a flat end surface, a beveled end surface,

differently configured or arranged projections, and the like. The specific configuration of the



outer end 90 generally will vary depending upon, among other things, the cover assembly's

intended field of use (e.g., medical, dental, veterinary, and the like).

[0033] The outer end 90 of the needle sleeve 82 also includes a guide wall 134 that extends

axially inwardly from the end wall 122. The guide wall 134 includes an arcuate portion 134a

that partially encircles the central aperture 126, and a support portion 134b that extends radially

from the arcuate portion 134a to the inner surface 102. The support portion 134b supports the

arcuate portion 134a, and the arcuate portion 134a in turn supports and guides the needle 42

toward the central aperture 126 during retraction of the needle sleeve 82, as discussed further

below.

[0034] The cover assembly 10 also includes a locking member in the form of a locking collar

138 that cooperates with the needle sleeve 82 to prevent more than a single use of the cover

assembly 10, as discussed below. The locking collar 138 includes a generally cylindrical body

142 positioned in the upper chamber 106a and through which the needle 42 extends. The body

142 includes a radially outwardly extending flange 146 on one end, and an arm 150 on an

opposite end. The arm 150 extends axially away from the body 142 through an aperture 152 in

the annular wall 108 and into the lower chamber 106b. The arm 150 is radially offset from the

central axis 18 and includes at its distal end a locking portion in the form of a foot 154 that, in

the configuration of Fig. 2, engages a sidewall of the needle 42. Engagement of the foot 154

with the needle 42 bends the arm 150 such that the arm 150 diverges away from the central axis

18, with the arm being nearest the central axis 18 adjacent the body 142, and farthest from the

central axis 18 adjacent the foot 154. The arm 150 is constructed of a suitably resilient material

(e.g. plastic) and in a manner such that, in the configuration of Fig. 2, the foot 154 is biased into

engagement with the needle 42 and the arm 150 seeks to return to a relaxed position in which the

length of the arm is substantially parallel to the central axis 18.

[0035] The locking collar 138 also includes latching tab 158 that extends radially outwardly

from the arm 154 between the body 142 and the foot 154. The latching tab 158 extends radially

toward the inner surface 102 of the needle sleeve 82, and axially toward the body 142 of the

locking collar 138. In the ready-for-use configuration of Fig. 2, the latching tab 158 is received



by the first recess 110. The arm 150 and the latching tab 158 together have sufficient resiliency

such that the locking collar 138 moves with the needle sleeve 82 as the needle sleeve 82 retracts

during use, as discussed further below. The locking collar 138, including the body 142, flange

146, arm 150, foot 154, and latching tab 158 can be fabricated in one piece, and, if desired, from

one uniform material, or may be fabricated from multiple pieces and, if desired, from different

materials.

[0036] Figs. 3-9 illustrate the cover assembly 10 in various positions during an operating

cycle that proceeds from the ready-for-use extended configuration shown in Fig. 2, to a fully

retracted position shown in Fig. 6, and to a use-prevention extended configuration shown in Fig.

9 . For clarity, the spring 98 is shown only in Figs. 2, 6, and 9, which illustrate the spring in

either its expanded or fully compressed state.

[0037] Before describing in detail the operation of the cover assembly 10 during an injection

procedure, it should be noted that both the housing 14 and the needle sleeve 82 are preferably

constructed of materials that are translucent, opaque, or otherwise optically distortive, such that

the needle 42 is not visible to the patient before, during, or after the injection procedure.

Furthermore, aside from the central aperture 126 through which the needle 42 extends during the

injection procedure, the housing 14 and needle sleeve 82 are preferably devoid of slots,

openings, or other apertures that would allow a patient to see into the housing 14 or needle sleeve

82 and view the needle 42. Thus, during an injection procedure, any portion of the needle 42

that does not extend through the central aperture 126 will be completely obscured from view by

the housing 14 and needle sleeve 82, and any portion of the needle 42 that does extend through

the central aperture 126 will be completely obscured from view because it is inside a vial or

inside the patient. Of course, in some instances the entire needle 42 may not be completely

obscured from view throughout the injection procedure depending upon, among other things, the

specific shapes of the end wall 122 and the projections 130, and the angle at which the needle 42

is inserted into the vial and/or the patient's skin or tissue. Because many people become anxious

simply at the sight of a needle, the above-described features can significantly reduce the anxiety

or fear of the patient and/or the person administering the injection (who may also be the patient

in cases of self-injection) to provide a more comfortable overall treatment experience.



[0038] To further reduce anxiety, particularly in children, the housing 14, cap 26, and needle

sleeve 82 may be provided with a variety of indicia such as rainbows, balloons, cartoon

characters, or other illustrations that are generally considered pleasing and comforting to

children. In this way, a child patient may be allowed to choose from a variety of different cover

assemblies 10 prior to an injection procedure. The cap 26, in addition or as an alternative to

being colored or bearing indicia, may be fabricated to resemble a variety of different cartoon

characters or other objects such that, upon removal from the housing 14 prior to an injection

procedure, the cap 26 may be presented to a child patient as a distraction during the injection

procedure. When fabricated to resemble a cartoon character or other object, the size and

generally cylindrical shape of the cap 26 make it particularly well suited for use by the child as a

finger puppet. Each of these features provides the opportunity to reduce the anxiety or fear

experienced by many children before, during, and after an injection procedure.

[0039] Fig. 3 illustrates the cover assembly 10 in a first retracting position in which the

needle sleeve 82 is partially retracted relative to the needle 42 and the housing 14. The position

of Fig. 3 is generally associated with a point shortly after the needle tip 46 has pierced the

septum of a vial or the skin or tissue of the patient. The locking collar 138 moves together with

the needle sleeve 82 toward the needle hub 22 due to engagement between the latching tab 158

and the first recess 110 in the needle sleeve 82, which maintains the locking collar 138 in a first

position relative to the needle sleeve 82. Fig 4 illustrates the cover assembly 10 in a second

retracting position in which the needle sleeve 82 is further retracted relative to the needle 42 and

the housing 14, and the flange 146 of the locking collar 138 has engaged the end surfaces 62 of

the ribs 58 provided on the support portion 54 of the needle hub 22. Engagement of the locking

collar 138 with the end surfaces 62 of the ribs 58 prevents further axial movement of the locking

collar 138 toward the needle hub 22.

[0040] As shown in Fig. 5, continued retraction of the needle sleeve 82 beyond the position

illustrated in Fig. 4 results in relative axial movement between the needle sleeve 82 and the

locking collar 138. Specifically, because the end surfaces 62 of the ribs 58 prevent further axial

movement of the locking collar 138, further retraction of the needle sleeve 82 disengages the

latching tab 158 from the first recess 110 and moves the locking collar 138 away from the first



position relative to the needle sleeve 82. As the locking collar 138 moves axially relative to the

needle sleeve 82, the latching tab 158 slides along the inner surface 102 of the needle sleeve 82

until it engages the ramp 118, as shown in Fig. 5 . The resilient nature of the arm 150 and the

latching tab 158 provides resistance to radially inward movement of the latching tab 158 upon

engagement with the ramp 118. This in turn provides a slight but noticeable resistance to further

axial movement of the needle sleeve 82. The ramp 118 and the corresponding resistance to axial

movement are provided so that a user who is withdrawing fluid or solution from a vial or other

container for subsequent injection knows to stop inserting the needle 42 into the vial. By

stopping at the position illustrated in Fig. 5, withdrawing the dose with the syringe, and

subsequently removing the needle 42 from the vial, the user avoids moving the locking collar

138 into a locked position that would otherwise prevent subsequent use of the cover assembly 10

to inject the withdrawn dose into a patient.

[0041] As shown in Fig. 6, the needle sleeve 82 is substantially fully retracted within the

housing 14 and the latching tab 158 has moved into engagement with the second recess 114 in

the needle sleeve 82, such that the locking collar 138 is in a second position relative to the needle

sleeve. Furthermore, the flange 146 of the locking collar 138 is engaged with the annular wall

108 of the needle sleeve 82, thereby coupling the locking collar 138 for axial movement with the

needle sleeve 82 in both axial directions.

[0042] As shown in Figs. 7 and 8, as the needle sleeve 82 extends from the housing 14 (e.g.,

as the needle 42 is withdrawn from the patient), the locking collar 138 moves axially therewith.

It should be noted that throughout the range of motion illustrated in Figs. 2-8, the foot 154 of the

locking collar 138 slides along the outer surface of the needle 42, and deflection of the needle 42

away from the central axis 18 as a result thereof is at least partially restrained by the guide wall

134.

[0043] As the needle sleeve 82 extends from the housing toward the position illustrated in

Fig. 9, the foot 154 moves distally beyond the tip 46 of the needle 42 and the biasing force

provided by the resiliency of the arm 150 urges the foot 154 into the use-prevention position

illustrated in Fig. 9 . In the use-prevention position, the foot 154 moves into axial alignment with



the distal tip 46 of the needle 42. Because the locking collar 138 is axially fixed relative to the

needle sleeve 82, the foot 154 also prevents retracting movement of the needle sleeve 82 by

engaging the tip 46 of the needle 42 if the needle sleeve 82 is moved in a retracting direction.

The foot 154 also overlies the central aperture 126 of the needle sleeve 82 to reduce or prevent

the dripping of fluids from the needle sleeve 82. Thus, it can be observed that the features and

components associated with locking the needle sleeve 82 in the extended position after an

injection procedure (e.g., the locking collar 138, including the body 142, flange 146, arm 150,

foot 154, and latching tab 158, and the first and second recesses 110, 114) are internal to the

housing 14 and the needle sleeve 82.

[0044] Figs. 10-14 illustrate an alternative embodiment of the cover assembly 10 that is

identified as cover assembly 10a in Figs. 10-14. The features and components of the cover

assembly 10a are similar in form and function to those described above with respect to the cover

assembly 10, and have been provided with like numerals. To the extent components of the

assembly 10a differ slightly from those of the assembly 10, such differences are described and

explained below.

[0045] Figs. 10-12 also illustrate an alternative embodiment of the cap 26, identified as cap

26a in Figs. 10-14, that may be used to prohibit retraction of the needle sleeve 82 beyond the

position illustrated in Fig. 5 during the withdrawal of a dose from a vial prior to an injection. As

discussed above, retraction of the needle sleeve 82 beyond the position illustrated in Fig. 5

moves the locking collar 138 into a locked position. Thus, if a user is unfamiliar with the syringe

assembly 10/1Oa and is unaware of the significance of the detent resistance provided by

engagement of the latching tab 158 and the ramp 118 during retraction, the user may

inadvertently insert the needle 42 too far into the vial such that, upon extraction of the needle 42

from the vial, the needle sleeve 82 would be locked in the extended position, thereby preventing

injection of the newly withdrawn dose.

[0046] As shown in Figs. 10-12 the cap 26a includes a base cap portion 27a removably

coupled to the end 70 of the housing 14, and a tip cap portion 28a that is removably coupled to

the base cap 27a. Specifically, the tip cap portion 28a is connected to a ring portion 164 by a



living hinge 166. The living hinge 166 allows the tip cap portion 28a to pivot between an open

position (Fig. 10) and a closed position (Fig. 11). The ring portion 164 fits over a collar 168

defined on an end of the base cap portion 27a. The collar 168 includes a plurality of radially

outwardly extending protrusions 170 that allow the ring portion 164 to be installed on and

removed from the collar 168 if so desired, but that hold the ring portion 164 in place during

normal use of the cap 26a during dosing and injection procedures. The protrusions 170 also

provide a slight interference fit with the tip cap portion 28a to secure the tip cap portion 28a in

the closed position. In alternative constructions, the base cap portion 27a and tip cap portion 28a

may be formed as a single piece. With the base cap 27a coupled to the housing 14 and the tip

cap 28a in the closed position, the cap 26a completely covers the needle sleeve 82 to prevent or

substantially prevent contamination of the needle 42 and needle sleeve 82, while also preventing

retraction of the needle sleeve 82.

[0047] To draw a dose, a user moves the tip cap portion 28a to the open position, thereby

exposing the outer end 90 of the needle sleeve 82 (Fig. 10). The user then inserts the needle 42

into a vial (not shown) until an end surface 162 of the base cap portion 27a engages the vial 160,

thereby prohibiting retraction of the needle sleeve 82 beyond a dosing position, which is

illustrated in Fig. 12. The end surface 162 of the base cap portion 27a is positioned to allow the

needle sleeve 82 to retract a distance sufficient to expose the distal tip 46 of the needle 42 for

drawing a dose from the vial, while preventing the needle sleeve 82 from retracting far enough to

move the locking collar 138 into the locked configuration.

[0048] After withdrawal of the dose from the vial, the user removes the needle 42 from the

vial and the needle sleeve 82 moves back to the fully extended position. The user may then

move the tip cap portion 28a back to the closed position (Fig. 11) for transportation or storage of

the dosed syringe prior to an injection or, if the injection is to occur promptly after dosing, the

user may remove the entire cap 26a to expose the remainder of the needle sleeve 82, thereby

readying the syringe and cover assembly 10 to administer the injection to a patient in the manner

described above.



[0049] It should be appreciated that the base cap portion 27a may be removably coupled to

the housing 14 by any suitable methods, including snap fits, screw fits, friction fits, and the like.

Similarly, the tip cap portion 28a and the ring portion 164 may be removably coupled to the base

cap portion 27a, using suitable known methods, such as snap fits, screw fits, friction fits, and the

like.

[0050] With reference also to Figs. 11, 13 and 14, it can be seen that the alternative

embodiment of the cover assembly 10a operates in substantially the same way as the cover

assembly 10. Fig. 11 illustrates the cover assembly 10a in the ready-for-use configuration with

the locking collar 138 in the first position, similar to Fig. 2 . Fig. 13 illustrates the needle sleeve

82 substantially fully retracted within the housing 14, and the locking collar 138 has moved to

the second position via engagement with the needle hub 22, similar to Fig. 6 . Finally, Fig. 14

illustrates the cover assembly 10a with sleeve 82 returned to the fully extended position and the

foot 154 in the use-prevention position, similar to Fig. 9 .

[0051] In addition to the features and components discussed above with respect to the cover

assembly 10, the lower portion 34 of the housing 14 of the cover assembly 10a includes axially

and radially inwardly extending ribs 172. The ribs 172 are received in corresponding notches

(not shown) formed in the flange 94 of the sleeve 82. Engagement between the ribs 172 and the

notches substantially prevents relative rotation between the sleeve 82 and the housing 14. Also,

the upper and lower housing portions 30, 34 of the cover assembly 10a are coupled by a snap fit

connection 174 positioned proximal the needle hub 22. The upper housing portion 30 also

includes a plurality of barbs 178 that engage the ribs 58 of the needle hub 22. The barbs 178 are

configured to allow insertion of the needle hub 22 into the neck 38 of the upper housing portion

30 but to prevent extraction of the needle hub 22 from the neck 38. The neck 38 is also provided

with a shoulder 176 that in some configurations limits axial insertion of the needle hub 22 into

the neck 38 such that the ribs 58 are appropriately positioned relative to the housing 14 to affect

movement of the locking collar 138 from the first position to the second position, as discussed

above.



[0052] The locking collar 138 of the cover assembly 10a includes an extended flange 146

relative to the locking collar 138 of the cover assembly 10. The extended flange 146 extends

further toward the needle hub 22, which compensates for the fact that the needle hub 22 of the

cover assembly 10a does not extend as far into the housing as the needle hub 22 of the cover

assembly 10. Also, as illustrated, the sleeve 82 of the cover assembly 10a is formed of multiple

pieces, whereas the sleeve 82 of the cover assembly 10 is formed as a single piece.

[0053] As discussed above, the needle sleeve 82 is biased to extend from the housing and

cover the needle 42 substantially any time the needle is not inserted into a vial or container for

loading the syringe, or into the skin or tissue of a patient during an injection. The cover

assembly 10 thereby eliminates the periods of needle exposure that occur with many

conventional syringes and syringe shields before loading of the syringe, between loading of the

syringe and the injection procedure, and after the injection procedure. Eliminating needle

exposure also hides the needle from view throughout the injection procedure, thereby reducing

anxiety and fear in patients. Furthermore, once the injection procedure is complete, the needle

sleeve 82 automatically extends to cover the needle 42 and is locked in the fully extended

position by the locking collar 138, thereby preventing subsequent use of the needle 42.



CLAIMS:

1. A needle cover apparatus for attachment to a syringe needle, the needle defining

an axis and having a distal tip, the apparatus comprising:

a base;

a sleeve having a distal end defining an opening, the sleeve supported by the base for

movement between an extended position in which the sleeve covers the distal tip and a retracted

position in which the distal tip extends through the opening; and

a locking member supported by at least one of the base and the sleeve, the locking

member moveable relative to the sleeve and including a locking portion that moves into axial

alignment with the distal tip and the opening in response to movement of the sleeve from the

retracted position to the extended position to prevent subsequent movement of the sleeve to the

retracted position.

2 . The apparatus of claim 1, wherein the locking portion prevents subsequent

movement of the sleeve to the retracted position by engaging the distal tip in response to

movement of the sleeve toward the retracted position.

3 . The apparatus of claim 1, wherein the locking portion moves into axial alignment

with the distal tip and the opening at a location between the distal tip and the opening in response

to movement of the sleeve from the retracted position to the extended position.

4 . The apparatus of claim 1, wherein the locking member is moveable from a first

position to a second position in response to movement of the sleeve from the extended position

to the retracted position, and wherein the locking member is axially moveable relative to the

sleeve when in the first position and substantially axially fixed relative to the sleeve when in the

second position.



5 . The apparatus of claim 4, wherein when the locking member is in the first

position and the sleeve is in the extended position, the locking portion is axially offset from and

positioned proximally of the distal tip, and wherein when the locking member is in the second

position and the sleeve is in the extended position, the locking portion is axially aligned with and

positioned distally of the distal tip.

6 . The apparatus of claim 4, wherein the needle is supported by a needle hub and the

base is coupled to the needle hub, wherein the locking member moves from the first position to

the second position in response to movement of the sleeve from the extended position to the

retracted position by engaging at least one of the body and the needle hub as the sleeve

approaches the retracted position, thereby moving the locking member relative to the sleeve.

7 . The apparatus of claim 1, wherein the locking member is positioned within an

annular space defined between the sleeve and the needle, the locking member including a body, a

resilient arm extending distally from the body, and a foot formed on an end of the resilient arm

and defining the locking portion, wherein the locking member is moveable relative to the sleeve

from a first position to a second position in response to movement of the sleeve from the

extended position to the retracted position.

8. The apparatus of claim 8, wherein the foot engages an outer surface of the needle

and is thereby offset from the axis until the sleeve moves to the extended position with the

locking member in the second position, whereby the foot moves to a position distal of the distal

tip and the resilient arm biases the foot into axial alignment with the distal tip and the opening.

9 . The apparatus of claim 1, further comprising a cap assembly including a cap base

removably coupled to the base and covering a portion of the sleeve when the sleeve is in the

extended position, and a cap tip including at least a portion removably coupled to the cap base

and covering the distal end of the sleeve when the sleeve is in the extended position and the cap

tip is coupled to the cap base.



10. The apparatus of claim 9, wherein when the cap tip is removed from the cap base,

the cap base permits movement of the sleeve away from the extended position to expose the

distal tip, but prevents movement of the sleeve to the retracted position.



11. A needle cover apparatus for attachment to a syringe needle, the needle defining

an axis and having a distal tip, the apparatus comprising:

a base;

a sleeve supported by the base and including a distal end defining an opening, the sleeve

axially moveable only once relative to the needle from an extended position wherein the distal

tip does not extend through the opening, to a retracted position wherein the distal tip extends

through the opening, and back to the extended position, the sleeve biased toward the extended

position; and

a locking member moveable relative to the sleeve and including a locking portion that, in

response to movement of the sleeve from the retracted position to the extended position, moves

to cover the opening, thereby preventing subsequent movement of the sleeve to the retracted

position.

12. The apparatus of claim 11, wherein movement of the sleeve from the extended

position to the retracted position moves the locking member relative to the sleeve from a first

position to a second position.

13. The apparatus of claim 11, wherein prior to movement of the sleeve from the

extended position to the retracted position, the locking portion is positioned proximal of the

distal tip, and wherein subsequent to movement of the sleeve from the retracted position back to

the extended position, the locking portion is positioned distal of the distal tip between the distal

tip and the opening.

14. The apparatus of claim 11, wherein the sleeve is axially moveable between the

extended position and a partially retracted position without causing movement of the locking

member relative to the sleeve such that the locking portion does not move to cover the opening

and thereby allowing repeated movement of the sleeve between the extended position and the

partially retracted position, wherein the distal tip extends through the opening in the partially

retracted position.



15. The apparatus of claim 14, further comprising a cap assembly including a cap

base removably coupled to the base and covering a portion of the sleeve when the sleeve is in the

extended position, and a cap tip including at least a portion removably coupled to the cap base

and covering the opening of the sleeve when the sleeve is in the extended position and the cap tip

is coupled to the cap base, wherein when the cap tip is removed from the cap base, the cap base

permits movement of the sleeve from the extended position to the partially retracted position to

expose the distal tip, and prevents movement of the sleeve beyond the partially retracted position

to the fully retracted position.

16. The apparatus of claim 11, wherein the sleeve defines a needle cavity that

receives the locking member, the locking member including a body surrounding the needle, a

resilient arm extending distally from the body, and a foot formed on an end of the resilient arm

and defining the locking portion, wherein the locking member is moveable relative to the sleeve

from a first position to a second position in response to movement of the sleeve from the

extended position to the retracted position.

17. The apparatus of claim 16, wherein the foot is positioned proximally of the distal

tip, engages an outer surface of the needle, and is thereby offset from the axis until the sleeve

moves back to the extended position with the locking member in the second position, and

wherein as the foot moves distally beyond the distal tip, the resilient arm biases the foot into

axial alignment with the opening to cover the opening.

18. The apparatus of claim 11, wherein the locking member moves axially with the

sleeve from the extended position toward the retracted position, wherein as the sleeve reaches the

fully retracted position the locking member moves axially relative to the sleeve to a locked

position in which the locking member is substantially axially fixed relative to the sleeve, and

wherein the locking member moves axially with the sleeve from the retracted position back to

the extended position.



19. The apparatus of claim 18, wherein the locking member includes a latching tab

and the sleeve includes a first recess and a second recess distal of the first recess, wherein the

latching tab engages the first recess to axially couple the sleeve and the locking member during

movement of the sleeve and the locking member from the extended position toward the retracted

position, wherein the latching tab is disengaged from the first recess and moved into engagement

with the second recess when the locking member moves to the locked position, and wherein the

latching tab engages the second recess to axially couple the sleeve and the locking member

during movement of the sleeve and the locking member from the retracted position back to the

extended position.

20. The apparatus of claim 11, wherein the sleeve is biased toward the extended

position by a spring.

21. The apparatus of claim 20, wherein the spring is a progressive spring.

22. The apparatus of claim 11, wherein the locking member is fabricated as one piece.

23. The apparatus of claim 11, wherein the locking member is fabricated from a

single material.

24. The apparatus of claim 11, further comprising a cap removably coupled to the

base and covering the sleeve when the cap is coupled to the base, the cap including indicia for

distracting a child patient.

25. The apparatus of claim 24, wherein the cap is fabricated to resemble a cartoon

character.



26. A needle cover apparatus for attachment to a syringe needle, the needle defining

an axis and having a distal tip, the apparatus comprising:

a base defining a central chamber that receives a portion of the needle;

a sleeve supported by the base and at least partially received by the central chamber, the

sleeve defining a needle chamber that receives the needle, the sleeve including a distal end

defining an opening that communicates with the needle chamber, the sleeve axially moveable

between an extended position wherein the distal tip is positioned within the needle chamber and

does not extend into the opening, and a retracted position wherein the distal tip extends through

the opening, the sleeve biased toward the extended position; and

a locking member received by the needle chamber and including a body portion through

which the needle extends, the locking member including a resilient arm extending distally from

the body portion, and a locking portion formed at an end of the arm, the locking member

moveable relative to the sleeve between a first position and a second position,

wherein when the sleeve is in the extended position and the locking member is in the first

position, the locking portion is offset from the axis and positioned proximally of the distal tip,

wherein when the sleeve is in the extended position and the locking member is in the second

position, the locking portion is aligned with the axis and positioned distally of the distal tip to

thereby prevent movement of the distal tip through the opening, and wherein the locking member

moves from the first position to the second position in response to movement of the sleeve from

the extended position to the retracted position.























International application No
INTERNATIONAL SEARCH REPORT

PCT/US2009/045701

A CLASSIFICATION O F SUBJECT MATTER
IPC(8) - A61M 5/32 (2009.01)
USPC - 604/110

According to International Patent Classification (IPC) or to both national classification and IPC

B FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - A61B 5/15, A61M 5/00, 5/31, 5/32, 5/34 (2009 01)
USPC - 604/1 10, 192, 195, 196, 198, 263

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatBase

C DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No

US 2002/0004649 A 1 (JANSEN et al) 10 January 2002 (10 0 1 2002) entire document 1-26

US 6,648,856 B 1 (ARGENTO) 18 November 2003 (18 11 2003) entre document 1-26

US 5,300,045 A (PLASSCHE JR) 05 April 1994 (05 04 1994) entire document 1-10, 13-19, 26

US 5,582,597 A (BRIMHALL et al) 10 December 1996 (10 12 1996) entire document 8, 17

US 5,292,314 A (D1ALESSIO et al) 08 March 1994 (08 03 1994) entire document 2 1

Further documents are listed in the continuation of Box C D
* Special categories of cited documents "T' later document published after the international filing date orpno πty
"A" document defining the general state o f the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle o r theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document o f particular relevance, the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts o n priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other
special reason (as specified) "Y" document of particular relevance, the claimed invention cannot be

considered to involve an inventive step when the document is
"O" document refemng to an oral disclosure, use, exhibition or other combined with one o r more other such documents, such combination

means being obvious to a person skilled in the art

"P" document published pπor to the international filing date but later than "&" document member o f the same patent family
the pno π ty date clajmed

Date of the actual completion of the international search Date of mailing of the international search report

0 1 July 2009 1 4 JUL ZUUy
Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn ISA/US, Commissioner for Patents Blame R Copenheaver
P O Box 1450, Alexand πa , Virginia 22313-1450

PCT Helpdβsk. 571-272-4300
Facsimile No 571-273-3201 PCT OSP- 571-272-7774

Form PCT/ISA/210 (second sheet) (April 20O5 )


	front-page
	description
	claims
	drawings
	wo-search-report

