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SINGLE-HANDEDLY ACTUATABLE SAFETY SHIELD FOR NEEDLES 

1. Field. of the Invention. The subject 

invention relates to single-handedly actuatable 

safety shields for hypodermic needles, blood 

collection needles, catheter needles and other 

5 medical -implements to prevent accidental needle 

sticks. 

2 . Description of the· Pri·or Art. Accidental 

sticks with a used needle cannula can transmit 

disease. As a :r;esult, m~st prior art needle cannulas 

10 have a safety shield. Some prior art safety shields 

define a rigid cap that can be tele·scoped in a 

proximal direction over the used needle cannula. 

This reshielding procedure re<Illires the heal th care 

worker to hold' the needle cannula 'and the associated 

15 medical implement · in one· hand and the shield in the 

other. A slight misalignment as the hands move 

toward one another may cause the accidental needle 

stick that the shield is intended ··to avoid. 

Additionally, many medical procedures require the 

20 application of pressure to the penetration site after 

the needle has been removed. . Thus, health care 

workers of ten are unable to use botn hands for 

shielding the needle cannula. In these situations, 

workers may merely deposit the used medical implement 

25 on·a nearby surface, with the interition of completing 
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the shielding· at a more convenient time. However, 

the subsequent reshielding of ten is neglected and a 

contaminated needle may lie exposed in an area where 

people are working. 

s Some prior art needl~ .shields are hingedly 

10 

attached to the hub of the needle cannula. These 

p:r;ior art shields extend orthogonal to the needle 

cannula prior to and during use. After use, the 

shield is rotated 90° into a position where the 

needle cannula is protectively enclosed. .Shields of 

this type can interfere with the usage of a 

h:Y'Podermic syringe or other medical instniment, and 
. . 

can visually obscure ·the tip of the needle cannula 

during use. An unobstructed view of the point of 

15 penetration is important for many medical procedures. 

20 

In particular, the health care worker often will want 

to align the medical instrument with the bevel facing 

the worker as the needle cannula is inserted. This 

is difficult under the best of circumstances due to 

the small diameter of the needle cannula. Problems 

of aligning the bevel are greater if the needle 

cannula is obscured by a large hingedly attached 

shield. 

Some prior art hypodermic syringes include a 

25 shi~ld telescoped around the needle cannula or around 

a longer-than-normal needle hub. The shield is 

advanced distally after the hypodermic syringe has 

been used. This prior art assembly with the shield 

telescoped on · the needle hub is generally twice as 

30 long as a conventional needle, and can be cumbersome 

to use. Additionally, health care workers must use 

two hands to effect the shielding or must· exhibit 
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considerable manual dexterity to complete the needle 
shielding with one hand. 

Some prior art safety shields have relied upon 
coil springs coaxially around the needle cannula to 

s automatically move the shield. The shield. may be 
locked in a proximal position with the coil spring 
compressed. Unlocking of the shield causes the coil 
spring . to urge the shield distally into a shielded 
condition. However, it is generally undesirable to 

· 10 provide an apparatus with a small therinoplastic lock 
stored for a considerable ·period of time under the 
stress of a coil spring. This stored energy can 
cause plastic. parts to deform, and may alter the 
performance of the shield. 

15 

SUMMARY OF THE INVENTION 
The subject invention _is directed to a safety 

shield mounted on or near a needle cannula. The 
20 safety shield includes a needle gliard that can be 

moved from a first position where the tip of the 
needle cannula is e~osed for use, to a· second 
position where the tip of the needle cannula is 
substantially enclosed. 

25 The safety shield of the subject invention also 
includes a hinged arm. The hinged arm may include a 
proximal segment and a distal segment articula~ed to 
one another. In this context I the term "distal n 

. refers to locations further from the health care 
30 wc;>rker, and hence closer · to . the tip of the needle 

cannula. The term "proximal n re·f ers to locations 
.closer to the health care worker, and hence further 
from the tip of the needle cannula. The distal 
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segment of the hinged arm is articulated. to the 
needle guard, while the proximal segment of the 
hinged arm is articulated to a location spaced 

proximally f.rom the tip of the needle cannula. For 

.s example,· the proximal segment of the hinged arm may 

be articulated to ·the needle hub or to a distal 

portion of a syringe barrel . or to. an additional 

member which is· attached to the syringe barrel and/or 
.,.,_ 

the needle hub. This proximal segment of the hinged 

10 . arm may. be unit~ry with the needle hub, the sy~inge 

barrel or the· .additional element. · Similarly, the 

distal segment of the hinged arm may be unitary with 

the needle guard. 

The proximal and distal segments of the hinged 

15 arm are dimensioned to fold toward one another when 

the needle guard is near it·s proximal position. The 

segments of the hinged arm also are. dimensioned to 

preferably extend into a substantially linear 

orientation when the -needle guard safely encloses the 

20 . tip of the needle cannula. Thus, over extension of 

the safety shield is prevented by limits imposed by 

the dimensions of the hinged arm. 

The needle guard may comprise a rigid cap havi_ng 

a genera~ly tubular side wall and a distal end wall 

2S exteI?-ding transversely across the side wall. The 

distal· end wall may ·have an aperture for slid.ably 

receiving the needle cannula. The cap and the hinged 

arm may be dimensioned to have the tip of the .· n.eedle 

cannula safely engaged between the tubular side wall 

30 and the distal end wall of the cap when the hinged 

arm is in its extended position. 

The needle guard may also include a clip, which 
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is preferably metallic, engaged in the cap. A distal 

wail of the clip may be biased against the side of 

the needle cannula· for ·sliding movement therealong. 

As the hinged arm reaches its fully extended 

s position, the distal wall of the metallic clip in the 

cap will.pass the tip of the needle cannula, and_ will 

biasingly move into a position:where the distal wall 

of the metallic clip protectively covers the tip of 

the needle cannula. 

10 The safety shield of the sUbj_ ect invention may 

include biasing means for urging the· needle guarCi 
. . 

toward its distal positi"on. The biasing means 

preferably is in a .stable condition with little or no 

stored energy when the needle guard is in its 

15 proximal First position. The user of the safety 

shield may have· to overcome forces exerted by the 

biasing means to urge the needle guard from its 

proximal position. This initial actuation may urge 

th~ biasing means into an orientation where the 

20 biasing means effectively propels the hinged arm into 

an extended condition, such that the needle guard 

covers the tip of the needle cannula. The biasing 

means preferably extends unitarily between · the 

proximal segment. of the hinged arm and either the 
. . 

25 · needle hub, the syringe barrel or an element attached 

to the needle hub and/a~ the syringe barrel, and may 

define a portion of the hinged 'joint therebetween. 

For example, the biasing means may define an over­

center hinged spring where stored energy accumulated 
. . 

30 during early stages of rotation. propels the hinged 

components during later stages of rotation. 
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BRIEF DESCRIPTION OF THE_ DRAWINGS 

Fig. 1 is a perspective . view of a hypodermic 

syringe having a needle shield in accordance with th.e 

subject invention. 

s Fig. 2 is a cross-sectional view taken along 

line 2-2 of Fig. 1. 

Fig. 3 is a cross-section~! view similar to Fig. 

2, but showing the shield in a partly extended 

position. 

10 Fig. 4 is a cross- sectional view similar to 

Figs. -2 and 3, but showing the· needle shield in its 

fully extended condition and shielding the tip of the 

needle cannula .. 

Fig:. s· is a side elevational view of the needle 

15 shield in the Fig. 4 orientation. 

Fig. 6 is a cross-sectional view similar to Fig. 

3, but showing an alternate spring. 

Fig. 7 is a cross-sectional view similar to Fig. 

3 , but showing the needle shield connected directly 

20· to the syringe barrel. 

2S 

Fig. ·a is a cross - sectional view similar to Fig. 

3, but showing an alternate spring. 

. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A, shieldable needle asseritbly in accordance with 

the subject ·invention is identified generally by the 

numeral 12 in Figs. 1-5. Needle·asselnbly 12 includes 

a needle cannula· 14 having a proximal end 16, a 

30 distal tip 18 and a lumen 19 extending therebetween. 
. . 

Distal ·tip 18 in this embodiment includes a bevel 

aligned at an acute angle to the longitudinal axis of 

needle cannula 14. 

This Sheet Has Been Replaced 
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Shieldable needle assembly 12 further includes a 

needle hub 20 which is securely and permanently 

engaged with proximal end 16 of needle cannula 14. 

· Needle assembly 12 is ·connected to a hypodermic 

· s syringe 22 as shown in Figs. .1 and 2. The hypodermic 

syringe _includes a sy.ri.nge barrel 24 having opposed·. 

pr~ximal and distal ends 2_6 and 28 respectively and a 

chamber 30 extending therebetween. Proximal end 2 6. 

of syringe barrel 24 is open and slidably receives· a 

10 plunger 32. Distal end 28 of syringe barrel 24 

includes an elongate. tip 34 having a passage 36 

extending therethrough. Distal· end 28 of syringe 

barrel 24 preferably includes a luer collar 38 

concentrically surrounding tip 34. The luer collar 

ts includes an array of internal threads which may be 

engaged by needle hub 20 of shieldable needle 

assembly 12. 

Tip 18 of needle cannula 14 may become 

contaminated after being placed in communication with 

20 a patient.. Accidental sticks with a contaminated 

needle have been known to transmit dis.eases. · Needle 

assembly 12, enables unimpeded use of needle cannula 

.14 and hypodermic syringe 22, and ensures effective 

shielding of tip 18 of needle cannula 14 imm~d~ately 

·25 after withdrawal from a patient, as ·explained herein. 

The pref erred shieldable needle assembly 12 

includes a.guard 40. which comprises a cap portion 42 

and a clip 44. As depicted most clearly in Figs. 2-

4, cap 42 is preferably molded from a thermoplastic 

30 material to include a cylindrically generated side 

wall 46, preferably extending circumferentially 

through more than 180°, and having opposed _proxiirial 
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and distal ends 47·and 48. Side wall 46 preferably· 

is longer than the bevel at tip 18 of needle cannula 

14. Cap 42 further includes an end wall so extending 

across distal end 48 of side wall 46. ·End wall so 
s includes an aperture Sl which is slidable along 

needle cannula 14. 

Clip 44 of needle guard 40 is retained between 

needle cannula 14 and cap 42. Clip 44 includes a 

distal wall S2 that is configured to be biased 

10 against needle cannula 14. However, sufficient 

distal movement of cap 42 will cause distal wall S2 

of clip 44 to ·pass beyond tip 18 of needle cannula . 

14. Distal wall S2 of clip 44 will then be biased 

over tip 18 as illustrated in Figs. ·4 and 5 and as 

15 described further herein. Clip ~4 is preferably made 

of metal such as stainless steel or other material 

exhibiting good penetration resistance. Cl.ip 44 

·provides more protection against penetration by tip 

18 than could be provided by the plastic of cap 42. 

2Q ·Additionally, a clip made of metal or other puncture 

resistant material enables the · plastic of the 

shieldable needle asseITibly to be selected in view of 

its resiliency and other perfopna.nce characteristics, 

and without concern for the ·ability of the plastic to 

25 resist needle punctures. 

· Shieldable needle.assembly 12 further includes a 

hinged arm assembly S4 having a proximal segment S6 

_and a distal segment S8 which are articulated to one 

another at hinge pins 60. Proximal segment . S6 of 

30 hinged arm assembly 54 is articulated to needle hub 

20 at proximal hinge 62. Distal segment 58 of hinged 

arm assembly 54 is articulated to cap 42 at distal 
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hinge 64, which is. adjacent proximal end 47 of side 
wall 46. Needle hi.lb 20, cap 42 and hinged arm 54 may 

be unitary with one another. However, in the 

preferred empodiment shown herein proximal and distal 

s segments 56 ·and· 58 are s_napped into engagement with 

one another through.hinge pins 60. 

Hinge 62 between needle __ hub 2 o and proximal 
segment 56 of hinged arm assembly 54 is an over­

center spring hinge. . More particularly, hinge 62 

10 . includes substantially nonbiasing hinge member· 66 and 
. . 

spring element.68. Nonbiasing hinge-member 66 define 

the rotational- path about which proximal segment 56 

of hinged arm assembly 54 will rotate relative to 
needle hub 20. Spring element 68 in this preferred 

15 embodiment includes first and second segments 70 and 

72 which are orthogonally aligned to one another in 

an unbiased condition~ as shown in Fig. 2. However 
. . 

first and second segments 70 and 72 of spring element 

68 can be resiliently <i:eflected from the unbiased 
20 angle alignment into a more linear alignment.· 

Rotation of proximal segment 56 of hinged arm 

assembly 54 from the Fig. 2 -alignment toward the Fig. 

4 alignment will cause segments 70 and 72 of each 
spring element 68 to be deflected from the right 

25 angle condition shown in Fig. 2 toward a more linear 

orientation as shown in Fig. 3. The user of syringe 

22 and needle assembly 12 must manually overco~e the 

forces attributable to the resiliency of spring 

element 68 to move proximal segment-56 of. hinged arm 
30 assembly 54 from the Fig. 2 orientation to the Fig. 3 

orientation. The resiliency inherent in spring 
element 68 will urge the spring hinges.back toward an 
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undeflected rig_ht angle c.ondition:. This resiliency 

will ef fective1y propel proximal segment 56 of hinged 

arm assembly 54 from.the Fig. 3 orientation into the 

.Fig. 4 orientation, with proximal segment 56 being 

s adja_cent needle cannula 14. Simultaneously, distal 

segment · 58. · will rotate into substantially parallel 

alignment with needie cannula· 14, and guard 40 will 

slide distally toward tip 18. 

As explained further herein, the self-propelling 

10 feature enabled by. the . hinge 62 is desirable and 

facilitates one-hand. actuation of the needle shield 

12 • Equally important, however, is the fact that 

hinge 62 is in a stable condition in the Fig. 2 

orientation with virtually no stored energy exerting 

15 pressure on the plastic components of a shieldable 

needle assembly 12. · As noted above, stored energy 

acting on plastic can ·affect the reliability and 

performance of the part. In this instance, however, 

the stored energy is accumulated only after proximal 

.20 segment 56 o:E: hinged arm 54 is moved from the stable 

Fig. 2 · orientation into the Fig. 3 orientation. · The 

accumulated energy then performs work for the user 

and moves hinged arm assembly 54 toward the Fig~ 4 

orientation. Hinge 62 will again· be stable with 

2S virtually no stored energy in the Fig. 4 orientation 
. . . 

where the needle cannula 14 is safely shielded. 

Another feature of the present invention is that 

the spring element will resist accidentc;il or . 

inadvertent . pressure which would tend . to force the 

30 · guard toward the second position where the clip 

covers the end of ·the needle. 

As shown in Fig. 1, proximal segment 56 of 
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hinged arm assembly 54 includes a pair of parallel 

spaced apart flanges 74 and 76 which terminate at 

collinear bearing slots 78 and 80 respectively. The 

bearing slots are dimensioned to receive hinge pins 

s 60 which in this embodiment are unitarily molded as 

part of distal segment 5a of hinged arm assembly 54. 

Flanges 74 and 76 define a channel 82 which receives 

distal segment 58 in the collapsed. condition, as 

shown in Figs. 1 c;tnd 2., and which receives.a port.ion 

10 · of needle cannula 14 in the extended condition of 
. . 

hinged· arm 54 as shown in Fig. 4.. Distal ·segment 58 

of hinged arm assembly 54 also includes · first and 

second parallel· spaced apart side flanges 84 and 86 

defining a cannula-receiving channel 88 therebetween. 

IS As shown in Figs. 1 and 2, distal segment 58 can 

be articulated about hinge pins 60 into a collapsed 

condition nested in cha1µ1el 82 between flanges 74 and. 

76 of proximal segment 56. The . relatively small 

dimensions of _each segment 56 and 58, and the nesting 

20 of those segments in a collapsed condition 

substantially · eliminates visual or physical 

obstruction of cannula 14 by hinged arm assembly 54. 

To the contrary, hinged arm assembly 54 preferably is 

aligned to define a plarie which passes symmetrically 

2S through the bevel defining tip 18 of needle cannula· 

1•. Thus, _hinged arm assembly 54 can be used to 

achieve a desired alignment of the bevel prior to 

injection.into a patient. If it is desirable to have 

the bevel· of tip 18 facing upwardly, the user of 

30 syringe 22 need merely have the collapsed hinged arm 

assembly of Figs. 1 and 2 -point upwardly. Hinged arm 

assembly 54 also can facilitate the initial threaded 
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engagement of the small needle hub into luer collar 

38 of syringe barrel 24. In this regard, the 

longitudinally extending flanges of both proximal and 

distal segments 56 and 58 add to the rigidity of 

· s hinged arm 54, and·enable hi~ged arm 54 to be grasped 

and rotated for threadedly engaging needle hub 20 .•. 
with luer collar 38. 

After using syringe 22, proximal and distal 

segments 56 and 58 of hinged arm assembly. 54 can ·be 

10 articulated about hinges 60, 62 and 64 toward an 

extended position, with guard 40 slidably telescoping 

along needle cannula 14 and away from needle hub 20. 

This extension of hinged arm assembly 54 from 

the collapsed condition shown in Fig .. 2 to the 

15 extended position shown in Fig. 4 can ·be generated 

entirely from locations proximally on needle cannula 

14. More particularly, proximal segment 56 of hinged 

arm assembly 54. extends radially outwa.rdly from 

needle cannula 14 sufficiently to define a proximally 

20 facing actuation surface "extending transversely from 

sy:r:_inge barrel 24. Thus, distally directed pressu.re 

by a finger of the hand engaging syringe barrel 24 

. will urge hinged arm assembly 54 from its collapsed 

condition to its extended condition·, and will thereby 
. . . . 

25 urge guard 40 toward tip 18 of needle cannula 14. 

Proximal and distal segments 56 and 58 of hinged 

arm assembly 54 are dimensioned to permit end wall so 
of cap 42 and end wall 52 of clip 44 to pass distally 

beyond tip 18 of needle. cannula 14, as shown in Fig. 

30 4. However, the respective lengths of proximal and 

distal segments 56 and 58 of hinged arm assembly 54 

prevent complete s·eparation of guard 40 from needle 
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cannula 14·. Additionally, the configuration of the 

metallic;:: cliJ? 44 causes tip 18 of needle cannula 14 

to be biasingly .trapped by clip ·44. Portions of 

needle cannula 14 between needle hub 20 and cap 42 

s will be surrounded by flanges 74 and 76 of proximal 

hinge segment 56 and flanges 84 and 86 of distal 

hinge segment. 

Another feature of the present invention 

involves lugs 87 and slots 88, as best illustrated in 

10 Fig. 5. When the shieldable needle· assembly is in 

the position of Fig. 2, lugs 87 are positioned within 

·slots 88 so that ·the device may withstand the 

· torsional forces needed to attach it to a syringe 

luer fitting and remove it from a syringe luer 

15 fitting. Without the lugs and the slots the 

mechanism may be damaged through the act o~ twisting 

the hub onto and off of a syringe assembly. 

As an alternatiye to the over-center hinge 

spring 62 of Figs. 2-4, a separate coil spring may be· 

20 provided. In particular, with reference to Fig. 6, a 

coil spring may extend from needle hub 20 to proximal 

segment 5 6. Coil spring 9 o is stretched by moving 

hinged arm 54 from the ·Fig. 2 orientation to the Fig. 

3 orientation. Coil spring 90 then resilientiy 

2S contracts and urges the needle guard distally over 

tip 18 of needle cannula 14, substantially as 

explained in the preceding embodiment. 

Fig. 7 shows still another optional design where 

pr()ximal segment 56 of hinged arm assembly . 54 is 

30 articulated directly t·o syringe barrel 22. In all 

~ignificant respects, this embodiment performs like 

the einbodiments and ·illustrated above. This 
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embodiment, however, is appropriate for hypodermic 

syringes having an integral needle cannula. 

Fig. 8 illustrates an alternative placement for 

the coil spring illustrated in the embodiment of Fig. 

_ s 6. In particular, a coil spring 95. may be connected 

between proximal segment 56 and distal segment 58. 

Coil spring 95· is stretched by moving hinged arm 54 

from the · Fig. . 2 orientation to . the · Fig. 4 

orientation. In this embodiment the guard is 

lQ extended to the· position where the distal end of the 

guard is positioned beyond distal end 18 of the. 

needle cannula. Further motion of the hinged arm 

assembly causes segments 56 and 58, at hinge pin 60, 

to bend inwardly to · contact the needle cannula and 

15 lock into a position much as a weight lifter · 1ocks 

his elbows to hold a weight in an extended position. 

This embodiment is not a pref erred e~odiment because 

the spring does little to propel the guard in a 

distal direction. However, this embodiment does 

20 provide a locked linkage which can eliminate the need 

for a metal clip in the guard or supplement the clip 

for additional resistance to backward motion of the 

guard with respect to the needle. 
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CLAIMS: 

1. A shieldable needle assembly comprising: 
a needle cannula having a proximal end and a distal tip; 
a guard having a proxiinal end, an opposed distal end and a side wall extending 
therebetween, said guard being slidably movable along said needle cannula 
from a first position substantially adjacent said proximal end of said needle 
cannula to a second position where said distal tip of said needle cannula is 
intermediate said opposed proximal and distal ends of said guard; 

a hinged arm having proximal and distal· segments articulated to one 
another for movement between a first position where said segments are 
substantially collapsed onto one another and a second position where said 
segments are extended from one another, said proximal segment of said hinged· 
arm being articulated to a portion of said needle assembly adjacent said 
proximal end of said nee~e cannula, said distal segment of said hinged arm 
being articulated to· said guard, said proximal and distal segments of said 
. hinged arm having respective lengths for permitting said guard to lllOve from 
said first position to said second position on said needle cannula, and for 
preventing said guard from. moving distally beyond said second position; and . 

spring means connected_to said hinged arm for urging said guard along 
said needle cannula toward said second position. 

2. The shieldable n~edle ass~bly of claim 1, wherein said distal end of 
said guard comprises a distal end wall h&:~ an aperture slidably engaged 
around said needle cannula when said guard is disposed at said first position, 
said distal end wall being ~stally beyond said tip of said needle cannula when 
said guard is in said second position. 

3. The shieldable needle assembly of claim 1, wherein said guard 
. comprises a clip retained between said side wall and said needle cannula, said 
clip being configured to cover said tip when said guard is in said second 

. . 

position on said needle cannula. 

4. The shieldable needle assembly of claim 1, further comprising a needle 
hub securely engaging said proximal end of said needle cannula, said proximal 
segment of said hinged arm beign articulated to said hub. 

' lllllll llllll lllll lllll ll llll 
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5. The shieldable needle assembly of ciaim 1, wherein said spring means is 
substantially unbiased when said guard is in said first position. 
6. The shieldable needle assembly of claim 1, wherein said ·spring means is 
a coil spring. 

7. The shieldable needle assembly of claim 6, wherein· said coil spring 
extends from a portion of said needle assembly adjacent said proximal end of 

. said needle cannula to a location on said proximal segment of said lµnged arm. 

8. · The shieldable needle assembly of claim 1, wherein said spring means 
comprises an over-centre hinge _extending unitarily from said proximal segment 
of said hinged arm and said portion of said needle assembly adjacent said 
proximal end of. said needle c·annula. . 

9. The shieldable needle assembly of claim 1, wherein the proximal and 
distai segments of the hinged arm each comprise channels dimensioned· and 

. disposed to substantially surround said needle cannula when said guard "is in 
said second position. 

10. The shieldable assembly of claim 9, wherein the channel of one said 
~roximal and distal segments is dimensioned to receive at least a portion of the 
other of said proximal and distal segments when said guard is iii said first 
position. 

11. The shieldable needle a8sembly of ciaim 1, fmther comi>i:ising a 
hypodermic syringe barrel engaging said proximal ·end of said needle cannula, 
said proximal segment of said hinged· arm being articulated to said hypodermic 
syringe barrel. 

111111111111111111111111111111 . 
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