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ABSTRACT OF THE DISCLOSURE
5

10

A shield assembly is provided for a needle cannula of a hypodermic syringe. 
The shield assembly includes inner and outer shield. The inner shield includes a 
guard selectively movable between a proximal position which permits use of needle 
cannula and a distal position which safely covers the tip of the needle cannula. The 
outer shield is frictionally and removably positioned over the needle cannula when 
the inner shield is in its proximal position. Movement of the inner shield to its distal 
shielding position enables alignment of cooperating locking structure on the inner 
shield and outer shield with one another for permanently securely locking the outer 
shield over the needle cannula.

» 15

• · · ·

• · · ·

• · · ·• ·• · ·

• ·• · · · ·

• · · ·



1

AUSTRALIA

Patents Act 1990

• ·* · · ·

BECTON DICKINSON AND COMPANY

• · .• ®• · · ·
• · · ·
• ·• ·

ORIGINAL

1 · · · ·
• · · · COMPLETE SPECIFICATION

· ·• · · STANDARD PATENT

• · · ·

• Invention Title:

Needle assembly having locking enclosure

The following statement is a full description of this invention including 
the best method of performing it known to us:-
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5 
BACKGROUND OF THE INVENTION

1. Field of the Invention. The subject invention relates to shields for 
protectively enclosing a needle cannula both before and after use.

10

2. Description of the Prior Art. Most prior art hypodermic syringe 
assemblies have a cap-like safety shield telescoped over the needle cannula prior to 
use. Proximal portions of the safety shield may be frictionally retained on a needle 
hub. The syringe assembly is placed in condition for use by merely removing the

15 cap-like safety shield.
A used needle cannula may carry infectious materials. As a result, the used 

needle cannula should be shielded and properly disposed of. Sharps receptacles are 
provided in most health care facilities for safe disposal of used hypodermic syringes. 
However, health care workers may not have the opportunity to bring the syringe to 

20 the nearest sharps receptacle immediately after use. Accordingly, being able to 
safely reshield the needle and protect the user from incidental contact with the 
needle between the time of use and proper disposal is desirable.

Prior art structures for shielding a used needle cannula have taken many 
forms. One form involves replacing the cap-like safety shield that had been removed 

25 to initially expose the needle cannula. This prior art shielding technique is 
problematic in that the health care worker must hold the shield in one hand and the 
used hypodermic syringe in the other hand. The hands are then moved toward one 
another to shield the used needle cannula. Misalignment or sudden movement of 
either hand can cause the accidental stick that this prior art shield is intended to 

30 avoid. Additionally, the health care worker may not have two free hands available 
immediately after completing an injection. Thus, the health care worker may deposit 
the unshielded needle on a nearby surface with the intention of completing the 
shielding later. The used needle cannula remains a safety hazard in this unshielded 
condition. Furthermore, many prior art safety shields are removable and enable 

35 unauthorized reuse of the potentially infectious needle cannula.
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The prior art also includes rigid tubular shields that are telescoped over the 
syringe barrel. These prior art shields are maintained in a proximal position on the 
syringe barrel while the hypodermic syringe is being used. The tubular shield may 
then be moved distally to surround the Used needle cannula. These prior art safety 

5 shields are desirable in that shielding can be completed without placing a hand in 
front of the used needle cannula. However, these prior art shields require two
handed use. As noted above, health care workers may not have both hands free 
immediately after completing an injection.

Still other prior art safety shields include a tip guard that is slidably movable 
10 along a needle cannula from a proximal position where the tip of the needle cannula 

is exposed to a distal position where the guard safely encloses the pointed tip of the 
needle cannula. The tip guard may be connected to the needle hub by linkage that 
prevents complete removal of the guard from the needle cannula. The linkage or tip 
guard may be actuated by a thumb or forefinger on the hand holding the syringe 

15 barrel. Prior art shields of this type enable one-handed actuation without placing a 
hand in front of the used needle cannula. Thus, the needle cannula can be safely 
shielded even in situations where the health care worker does not have two free 
hands available. The safely shielded syringe assembly may subsequently be 
discarded in an appropriate sharps receptacle. A hypodermic syringe assembly of 

20 this general type is shown, for example, in U.S. Patent No. 5,348,544.
Despite the advantages of the above described prior art shields, the inventors 

herein have recognized the potential for still further improvements. For example, the 
above referenced tip guard leaves portions of the needle cannula proximally of the 
tip exposed and capable of being contacted. Also, the tip guard and the linkages 

25 between the tip guard and the needle hub are small and can be broken or cut. Thus, 
a person intent on the unauthorized reuse of a hypodermic syringe assembly can 
separate the tip guard from the linkage to re-expose the needle cannula for an 
unauthorized second use. Additionally, it would be desirable to provide a degree of 
shielding that would protect the needle cannula almost as well as it is protected in a 

30 sharps receptacle. It is also desirable to provide a degree of shielding that may not 
require the used needle assembly to be discarded in a sharps receptacle.
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SUMMARY OF THE INVENTION
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The present invention provides a shieldable needle assembly 
comprising:

a needle hub;
a needle cannula having a proximal end securely connected to said 

needle hub and an opposed distal end spaced from said needle hub;
an inner shield assembly comprising a guard slidably engaged with 

said needle cannula and movable from a proximal position substantially 
adjacent said needle hub, to a distal position substantially enclosing said 
distal end of said needle cannula, said inner shield assembly further 
comprising an articulated arm array having a proximal portion connected to 
said needle hub and a distal portion connected to said guard, said articulated 
arm array being selectively extendable for preventing distal movement of 
said guard beyond said needle cannula; and

an outer shield releasably engageable over said needle cannula and 
said guard when said guard is in said proximal position, and being 
substantially permanently engageable over said needle cannula and said 
guard when said guard is in said distal position.

The subject invention is directed to a shield assembly for use with an 
elongate needle cannula having opposed proximal and distal ends. The 
shield assembly includes an inner shield having a guard that is movable 
along the needle cannula from a proximal position to a distal position. The 
guard is configured and dimensioned to permit use of the needle cannula 
when the guard is in its proximal position. However, movement of the guard 
to the distal position safely encloses the distal end of the needle cannula. 
The inner shield may further include linkage to prevent movement of the 
guard beyond the distal end of the needle cannula. The linkage may have 
one end connected to the guard and an opposed end connected to the needle 
hub or to the syringe barrel. The linkage may further be operative to propel 
the inner shield distally from its proximal position in response to digitally 
directed forces exerted thereon.

The shield assembly of the subject invention further comprises an
outer shield. The outer shield is releasably engageable over the needle 
cannula when the inner shield is in its proximal position. However, the 
outer shield is permanently lockable over the needle cannula after the inner
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shield has been moved to its distal position. For example, linkage connecting 
the inner shield to the needle hub may prevent the outer shield from being 
moved into a locked position when the inner shield is in its proximal 
position. However, movement of the inner shield distally may realign 
linkage and permit the outer shield to be permanently locked over the needle 
cannula.

The shield assembly provides several desirable features. For example, 
the inner shield may be single handedly activatable to provide effective 
shielding of the distal tip of the needle cannula immediately after the needle 
cannula has been used. The outer shield may then be telescoped in a 
proximal direction over the safely shielded cannula to provide a more 
complete and effective shielding that prevents contact with any portion of 
the used needle cannula and that effectively helps prevent unauthorized 
reuse of the needle cannula. Furthermore, the outer shield may be 
sufficiently strong to permit discarding of the redundantly shielded syringe 
in a receptacle other than a sharps receptacle.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a fully shielded hypodermic syringe assembly.
Fig. 2 is a cross-sectional view taken along line 2-2 in Fig. 1

5 Fig. 3 is a cross-sectional view similar to Fig. 2, but showing the inner shield
in its shielding disposition.

Fig. 4 is a cross-sectional view similar to Fig. 3, but showing the outer shield 
lockingly engaged over the used needle cannula.

Fig. 5 is an exploded perspective view of an alternate shield assembly.
10

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A shield assembly in accordance with the subject invention is identified 
generally by the numeral 10 in Figs. 1-4. Shield assembly 10 is used with a 

15 hypodermic syringe assembly 12. Syringe assembly 12 includes a tubular syringe 
barrel 14 having an open proximal end 16, an opposed distal end 18 and a fluid 
receiving chamber 20 therebetween. A tip 22 is defined at distal end 18 and includes 
a passage 24 which communicates with fluid receiving chamber 20. A luer collar 26 
surrounds tip 20 and includes an array of internal threads.

20 Syringe assembly 12 also includes a plunger 28 slidably disposed in fluid receiving 
chamber 20. Movement of plunger 28 urges fluid through passage 24 of tip 22 into 
or out of fluid receiving chamber 22.

Syringe assembly 12 further includes a needle assembly 32. Needle assembly 
32 includes a hub 34 threadedly engaged with luer collar 26. Needle assembly 32 

25 further includes a needle cannula 36 having a proximal end 38 securely affixed in hub 
34 and an opposed sharply pointed distal end 40. A lumen extends continuously 
through needle cannula 36 and communicates with passage 24 through tip 22.

Shield assembly 10 comprises an inner shield assembly 42 and an outer shield 
44. Inner shield assembly 42 includes a guard 46, an articulated arm array 48 and a 

30 clip 50. Articulated arm array 48 connects guard 46 to hub 34 of needle assembly 
32. Articulated arm array 48 is preferably unitarily molded from a thermoplastic 
material and has hinge lines at selected locations. Opposed ends of articulated arm 
array 48 are securely connected to guard 46 and hub 34 respectively. However, at 
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least one end of articulated arm array 48 can be unitarily molded with guard 46 
and/or needle hub 34.

Clip 50 preferably is formed from a metallic material with opposed proximal 
and distal ends 52 and 54 respectively. Proximal end 52 of clip 50 includes an 

5 aperture through which needle cannula 36 is passed. Distal end 54 of clip 50 is bent 
and is biased against needle cannula 36 by guard 46. Guard 46 is formed with a 
locking aperture 56 at an intermediate location therealong. As shown in Figs. 1 and 
2, the various elements of articulated arm array 48 are collapsed on one another such 
that guard 46 and clip 50 are at a proximal position along needle cannula 36 and 

10 substantially adjacent hub 34.
Outer shield 44 is preferably unitarily molded from a plastic material and 

includes a generally tubular side wall 58, an open proximal end 60 and a closed distal 
end 62. Open proximal end 60 of outer shield 44 includes a notch 64 dimensioned 
to closely receive and surround articulated arm array 48. Additionally, open 

15 proximal end 60 is dimensioned and configured to closely frictionally engage 
portions of hub 34 and inner shield assembly 42. However, oppositely directed 
forces enable efficient separation of . outer shield 44 from inner shield assembly 42 
and hub 34 to expose needle cannula 36.

Outer shield 44 is provided with a locking tang 66 projecting inwardly at a 
20 location intermediate proximal and distal ends 60 and 62. Locking tang 66 includes 

a ramped proximal face 68 aligned at an acute angle to the longitudinal axis of outer 
shield 44 and a distal face 70 orthogonally aligned to the longitudinal axis. Locking 
tang 66 is preferably aligned with notch 64. Thus locking tang 66 also aligns with 
locking aperture 56 in guard 46 when notch 64 engages articulated arm assembly 48. 

25 As shown most clearly in Fig. 2, locking tang 66 on outer shield 44 is spaced distally 
from locking aperture 56 when guard 46 is in the proximal position. This spaced 
disposition of locking tang 66 from guard 46 ensures that outer shield 44 is retained 
on inner shield assembly 42 and hub 34 only by the above referenced frictional
engagement.

30 Hypodermic syringe assembly 12 can be used by merely pulling outer shield
44 distally with sufficient force to separate outer shield 44 from inner shield 
assembly 42 and hub 34. Separation of outer shield 44 leaves distal portions of
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needle cannula 36 exposed and permits conventional use of hypodermic syringe 
assembly 12.

After using hypodermic syringe assembly 12, distally directed digital forces 
are exerted on articulated arm array 48 to urge guard 46 and clip 50 distally along 

5 needle cannula 36. Sufficient distal movement will position portions of guard 46 
distally beyond distal tip 40 of needle cannula 36. Distal end 54 of clip 50 will then 
resiliently move toward an undeflected or less deflected condition and into covering 
protective relationship on distal tip 40 of needle cannula 36. In this position, as 
shown most clearly in Fig. 3, distal tip 40 of needle cannula 36 is protectively 

10 covered, and accidental sticks are positively prevented. However, portions of needle 
cannula 36 proximally of cap 46 are exposed and can be contacted. Additionally, 
articulated arm array is small and can be broken or disabled by a person intent on 
using hypodermic syringe assembly 12 again for some unauthorized and/or illegal 
purpose.

15 Needle cannula 36 can be further protected against contact and unauthorized
use by merely mounting outer shield 44 over distally positioned guard 46 and needle 
cannula 36. This distal to proximal movement of outer shield 44 over used needle 
cannula 36 is substantially risk free in view of the effective shielding of distal tip 40 
achieved by guard 42 and clip 50 of inner shield assembly 42. Proximal movement 

20 of outer shield 44 urges ramped proximal face 68 of locking tang 66 into 
engagement with distally positioned guard 46 of inner shield assembly 42. Guard 46 
and outer shield 44 will deflect slightly to permit further proximal movement of 
outer shield 44. However, after sufficient proximal movement of outer shield 44, 
locking tang 66 will align with locking aperture 56. Guard 46 and outer shield 44 

25 will then resiliently return toward an undeflected condition such that locking tang 66 
positively engages in locking aperture 56 as shown in Fig. 4. Orthogonally aligned 
locking face 70 of locking tang 66 will engage guard 46 and prevent removal of 
outer shield 44 from inner shield assembly 42. Hence, accidental contact with 
proximal portions of used needle cannula 36 are prevented and unauthorized reuse 

30 of hypodermic syringe assembly 12 is substantially prevented. Additionally, as noted 
above, outer shield assembly 44 is structurally strong and rigid. Thus, disposal of

• ·
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the redundantly shielded hypodermic syringe in a receptacle other than a sharps 
receptacle will be safe and may be permitted by certain governmental jurisdictions.

Fig. 5 shows an alternate shield assembly 110. Shield assembly 110 is used 
with hypodermic syringe assembly 12 as described above and illustrated in the 

5 preceding figures. Shield assembly 110 comprises an inner shield assembly 142 and 
an outer shield 144. Inner shield assembly 142 is substantially identical to the above 
described inner shield assembly 42. In particular, inner shield assembly 142 includes 
a guard 146, an articulated arm array 148 connecting guard 146 to needle hub 34, 
and a clip 150 secured in guard 146 and biased against needle cannula 34. Guard 

10 146 differs from guard 46 described above and illustrated in Figs. 1-4 in that a
locking aperture need not be provided. Rather, portions of inner shield assembly 
142 adjacent hub 34 are formed to include locking apertures 156.

Outer shield 144 includes a rigid generally tubular side wall 158, an open 
proximal end 160 and a closed distal end 162. Portions of outer shield 144 adjacent 

15 proximal end 160 include an inwardly directed stop wall 164. Outer shield 144 
further includes locking pawls 166 dimensioned and disposed to align with locking 
apertures 156 on inner shield assembly 142. The relative dispositions of stop wall 
164 and locking pawls 166 are significant in assuring efficient cooperation between 
inner shield assembly 142 and outer shield 144. In particular, stop wall 164 is 

20 disposed to contact articulated arm array 148 when articulated arm array 148 is in 
the collapsed condition shown in Fig. 6. This engagement between stop wall 164 
and articulated arm array 148 prevents outer shield 144 from being moved 
proximally a sufficient distance for pawls 166 to engage locking apertures 156. 
Thus, when outer shield assembly 142 is in the proximal position shown in Fig. 6, 

25 outer shield 144 can only be frictionally and releasably engaged on hub 34 and on 
portions of inner shield assembly 142. However, movement of guard 146 to the 
distal position substantially linearly aligns the elements of articulated arm array 148, 
and thereby reduces the transverse dimensions of inner shield assembly 142. Stop 
wall 164 will not engage the extended articulated arm array 148. Hence, outer 

30 shield 144 can be moved proximally a sufficient distance for locking pawls 166 to 
lockingly engage locking apertures 156 for substantially preventing separation of

• · · ·
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Outer shield 144 from inner shield assembly 142 and from hypodermic 
syringe assembly 12.

Throughout this specification the word "comprise", or variations 
such as "comprises" or "comprising", will be understood to imply the

5 inclusion of a stated element, integer or step, or group of elements, integers 
or steps, but not the exclusion of any other element, integer or step, or group 
of elements, integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A shieldable needle assembly comprising: 
a needle hub;

>5 a needle cannula having a proximal end securely connected to said needle hub and an 
opposed distal end spaced from said needle hub;

an inner shield assembly comprising a guard slidably engaged with said needle cannula and 
movable from a proximal position substantially adjacent said needle hub, to a distal position 
substantially enclosing said distal end of said needle cannula, said inner shield assembly further

ΙΟ comprising an articulated arm array having a proximal portion connected to said needle hub and a

• ··• · ·• · 44
• ··• 4 ·444 4
• 4• ····4
4 4 4•>4 44444
.. .. lb
• · 4• 4

distal portion connected to said guard, said articulated arm array being selectively extendable for 
preventing distal movement of said guard beyond said needle cannula; and

an outer shield releasably engageable over said needle cannula and said guard when said 
guard is in said proximal position, and being substantially permanently engageable over said 
needle cannula and said guard when said guard is in said distal position.

* 4 2. The assembly of Claim 1, wherein said outer shield includes a locking tang projecting
•

e 4 a >4 4 4• 4 4
inwardly thereon, said tang being disposed to lockingly engage said guard when said guard is in 
said distal position.

.·*:·. <=2ο
4 4 a
• 4 4 4• 44 4 4 4

3. The assembly of Claim 2, wherein said guard includes a locking aperture, said tang of 
said outer shield being disposed to engage in said locking aperture when said guard is in said

4
4 4
4 4 4 4 • ·

distal position.

4. The assembly of Claim 3, wherein said outer shield includes opposed proximal and 
distal ends, said proximal end of said outer shield including a notch dimensioned for slidably 
receiving said articulated arm array therein, said notch and said arm being disposed relative to one 
another such that receipt of said articulated arm array in said notch aligns said tang with said 
locking aperture of said guard.

3o

5. The assembly of Claim I, wherein said needle hub includes at least one locking portion 
formed thereon, said outer shield including at least one resiliently deflectable locking pawl 
selectively engageable with said locking portion on said hub.
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6. The assembly of Claim 1 wherein said outer shield includes at 
lest one lock dimensioned and disposed for substantially permanently 
locking said outer shield over said needle cannula when said guard of said 
inner shield is moved to said distal position.

7. The shield assembly of Claim 6, wherein said guard of said inner 
shield includes a locking portion, said lock of said outer shield being spaced 
distally from said locking portion of said guard when said guard is in said 
proximal position, and said lock of said outer shield being lockingly 
engageable with said locking portion of said guard when said guard of said 
inner shield is moved to said distal position.

8. The shield assembly of Claim 7, wherein the locking portion of 
said guard includes a locking aperture formed therein, said lock of said outer 
shield including a locking tang dimensioned and disposed for engagement in 
said locking aperture of said guard when said guard is in said distal position.

9. The shield assembly of Claim 6, wherein said inner shield 
comprises an articulated arm array connecting said guard to said needle hub, 
said outer shield including a stop wall dimensioned and disposed for 
contacting said articulated arm array when said guard of said inner shield is 
in said proximal position for preventing said lock of said outer shield from 
permanently locking said outer shield around said needle cannula.

10. The shield assembly of Claim 9, wherein said articulated arm 
array defines a major transverse dimension when said guard is in said 
proximal position and a minor transverse dimension when said guard is in 
said distal position, said minor transverse dimension of said articulated arm 
array being sufficiently less than said major cross-sectional dimension for 
preventing contact between said lock of said outer shield and said articulated 
arm array and for permitting said outer shield to be moved into a position 
where said lock substantially permanently locks said outer shield over said 
needle cannula.

35
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11. A shieldable needle assembly substantially as herein described 
with reference to the drawings.

5

Dated this twenty-seventh day of April 2000.

BECTON DICKINSON AND
COMPANY
Patent Attorneys for the Applicant:

F B RICE & CO
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