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P- 3354 : SYRI NGE HAVI NG SAFETY NEEDLE SHI ELD 5 :
BACKGROUND OF THE | NVENTI ON 1. Field of the Invention. (O
The subject invention relates to a hypoder m ¢ syringe_having a sharp
needl e cannula and a rigid protective shiel d positionBd38der the
syringe barrel for nOZYIANGE BXVINGSAFETY NOEDLESHIEEPPoses the needle
cannula to a position whtch surrounds the needle  cannul a.

2. Description of the Prior Art. Hypoderm c syringes typically

have a needl e shiel d remBACKGROUNDOPBTHE INVMENEKINe cannul a to avoid
accidental needle sticks and to prevent damage to the needl e before use. 15

The needl e shield can be safely renoved and di scarded when the
hypoder nmi ¢ syri nge Ls_atffield ofnthecdnuention. The subject invention relates to a

hypodermic syringe having a sharp needle cannula and a rigid protective

shield positioned over the syringe barrel for movement from a position
10  which exposes the needle cannula to a position which surrounds the needle

cannula. '

2. Description of the Prior Art. Hypodermic syringes typically
have a needle shield removably mounted over the needle cannula to avoid
accidental needle sticks and to prevent damage to the needle before use.

15 The needle shield can be safely removed and discarded when the
hypodermic syringe is about to be used.

Accidental needle sticks occurring after the needle cannula has been
used pose a greater health risk, because the used needle cannula may be
contaminated. Most health care. facilities provide sharps receptacles into

20  which a used hypodermic syringe may bé-safely deposited. However, the
hypodermic syringe is not always used near a sharps receptacle, and the
needs of a patient may prevent the health care worker from traveling to the
sharps receptacle immediately after using the hypodermic syringe. -

The prior art includes hypodermic syringes with a safety shield
25  telescoped over the syringe barrel and movable between a proximal position
where the needle cannula is exposed and a distal position where the needle
~ cannulais surrounded. The prior art safety shield is releasably retained in its
proximal position until after the needle cannula is used. The safety shield
then is moved distally on the syringe barrel to protectively enclose the

30 needle cannula for preventing accidental needle sticks.. The shield is either

. locked in the extended position or releasably retained in this position.

The prior art focuses on structures for holding the safety shield in its
distal needle protecting position. Many structures are taught which involve
structure on the distal end of the syringe barrel and the proximal end of the

35 safety shield. However, the prior art gives less attention to releasably
retaining the safety shield in its proximal needle exposing position. The
safety shield must be held to the syringe barrel with enough force to prevent



Accidental needle sticks occurring after the needl e cannul a has been
used pose a greater health risk, because the used needl e cannula may be
contam nated. Most health care facilities provide sharpsptEsdpt acl es into
20 which a used hypoderm c syringe may be safely deposited. However, the
hypoderm c syringe is not always used ?}[ear a sharps receptacle, and the
needs of a patient may prevent the hez_s h care worker fromtraveling to the
sharps receptacle immediately after using the hypoderm c syringe.
The prior art includes hypodermic syringes with a safety shield 25
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exposi ng Bbsi maprhavaite design the phdt initialy b dequise mose Herce to neveetheyr i nge
barrel with eggughn then is3ddH RhB8WVing that over time the force will gradually be
| reduced. Other prior art devices use cantilevered projections from the
needle shield to engage a .groove or recesses in the proximal end of the
syringe barrel. This structure reduces the problems mentioned above,
15  however, it is still subject to creep and tolerance dependency. Also,
providing structure on the proximal end of the syringe barrel to accomplish
the releasable retention of the safety shield creates additional manufacturing
difficulty because both ends of the syringe barrel must have tightly
controlled dimensions, with the distal end of the barrel controlling the safety
20  shield in its extended position and the proximal end of the barrel controlling
the safety shield in its retracted proximal position. .Also, structure on the
proximal end of the syringe barrel can greatly increase manufacturing costs
due to the injection molding process wherein it becomes difficult to remove
the syringe from the mold because of this structure. The mold can, at much
25  greater cost, be made to split along the longitudinal axis of the barrel or
have cam actuated elements to allow easy removal of the molded barrel.
Without the more complex mold, the structure on the barrel may have to be
so small to enable the barrel to be removed from the mold that it may not be

as effective as desired.

30 Although the prior art provides many syringes having safety shields
and many structures to hold the safety shield in the extended needle
protecting position and to releasably retain the safety shield in its proximal



P- 3354 (2) it from
becom ng di sl odged during nornmal use of the syringe. However, the

force nust not be so hi gh that the shield cannot be easi IPy3mved fromthe
proxi mal position to the distal needle protecting position. Sone designs
rely on an interference fit between structure on the inside dianeter of the
5 proxi mal end of the safety shiel d @hd the outside diameter of the

pr oxi mal end of the syringe barrel. However, the frictional
engagenent pl aces stresses in the safety shield and the barrel, and,

- over time, thg eéa?] é#ﬂo‘%m posit dﬁ?ttl?éi'é?i sl §5Red I sitnBR, s@highPfor@aldor ce i s

. reduced. Al so, e mterferencs “ts ar.e very tolerance
~ dependent . AcE@VﬁPTT@?’VwaFHﬁuFHE‘SGr baving (p safply, *Ef’ﬂ@s?‘@fh thee part
cinitially to-eaehdddeadiie refth@ed ipdsition @ftthe safety shield are controlled by

structure on the distal end of the syringe barrel using a structure that does
5  not subject the safety shield and the syringe barrel to great stresses while the

syringe is in storage with the safety shield in its proximal position with

respect to the syringe barrel.

SUMMARY OF THE INVENTION
10
The subject invention is directed to a safety syringe assembly
including a hypodermic syringe having a syringe barrel with opposed
proximal and distal ends and a needle cannula mounted on the distal end of
the syringe barrel. A collar is mounted around the distal end of the syringe
15  barrel. The collar includes at least one radially inwardly directed recess. A
safety shield is positioned over the syringe barrel for telescoping movement
from a proximal positibn where the needle cannula is exposed to a distal
position where the safety shield protectively surround the needle cannula.
The safety shield is rotatable with respect to the barrel when the safety
20  shield is in its proximal position. The safety shield includes an inside surface
having at least one inwardly directed projection sized and positioned to pass
through the recess in the collar when the safety shield is rotated with respect
to the barrel to align the projection in the safety shield and the recess in the
collar and the safety shield is moved from the ﬁroximal position to the distal
25 position. The collar and the projection prevent movement of the safety
shield from the proximal positibn when the projection and the recess in the
collar are not aligned. Structure is provided for locking engagement of the
collar and the safety shield for locking the safety shield in a distal position,
wherein the locking engagement can be achieved solely upon axial
30 movement of the safety shield distally with respect to the barrel.
Means for locking the safety shield in the distal position can include
the collar having a stop wall projecting outwardly from the syringe barrel



saf'ety shield than is ideal, knowi ng that over time the force wll

Qradually be reduced. Other prior art devices use cantil evered

proj ections fromthe needl e shield to engage a gropvissqr recesses in
the proximal end of the syringe barrel. This structure reduces the
probl ens nenti oned above, 15 however4 it is still subject to creep and
tol erance dependency. Al so, préQ‘ding structure on the proximal end
of the syringe barrel to acconplish the rel easable retention of the
safety shield creates additional manufacturing difficulty because
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configured to lockably engage the deflectable lock wall to prevent proximal

movement of the safety shield from its locked distal position.

15 BRIEF DESCREﬁON OF THE DRAWINGS

Fig. 1 is a perspective view of a hypodermic syringe having a safety
shield in accordance with the subject invention.
Fig. 2 is a side elevational view of the syringe assembly of Fig. 1.
20 Fig. 3 is a cross-sectional view of the syringe assembly of Fig. 1
taken along line 3-3. '
Fig. 4 is an end elevational view of the collar of the syringe
assembly.
Fig. 5 is a cross-sectional view of the collar of Fig. 4 taken along
25 line 5-5.
Fig. 6 is a side elevational view of the collar of the syringe assembly.
Fig. 7 is an end elevational view of the collar showing the end
opposite of the end illustrated in Fig. 4. _
Fig. 8A is a cross-sectional view of the syringe assembly of Fig. 2
30 taken along line 8-8 illustrating the safety shield retained by the collar in its
proximal position.



protecting position and to releasably retain the safety shield inits
pr oxi mal .
P- 3354 : (3) P-3354needl e
exposing position, there is still a need for sinple, straight-forward
easy-to- manuf acture syringe having a iS‘j‘ ety shield wherein both the
extended and the retracted position of the safety shield are controlled by
structure on the distal end of the syringe barrel using a structure that
does 5 not subject the safety shield and the syringe barrel to great
stresses whil e theFig. 8B isstheisygege assembit of Hige Mmﬁtht!%e safeteshieldhi el d in

ISEJE/MF&ngx &m#Hg}?ﬁ@Eﬁlﬁl@\ﬁ% projectiohSMARE Safey {Hid With! (e ?e&?sreﬁ?{ the
collar so.that the safety shield may be advanced from the proximal position.

Fig. 9A is a proximal end elevational view of a safety shield in

5  accordance with the subject invention.

Fig. 9B is a distal elevational view of a safety shield with end cap
removed.

Fig. 10 is a partial cross-sectional view of the safety shield of Fig. 9
taken along line 10-10. -

10 Fig. 11 is a partial cross-sectional view of the safety shield of Fig. 9
taken along line 11-11.

Fig. 12 is a side elevational view similar to Fig. 2 but showing the
safety shield partly in section and in the distal locked po.sition relative to the
hypodermic syringe.

15 Fig. 13A is a cross-sectional view of an alternative syringe assembly
having a modified collar which allows rotation of the safety shield in one
direction only.

Fig. 13B is the syringe assembly of Fig. 13A illustrating the safety
shield rotated with respect to the collar so that the projections on the safety

20  shield align with the recesses on the collar to allow movement of the safety
shield from its proximal position. -

DETAILED DESCRIPTION OF THE INVENTION

25 A hypodermic syringe in accordance with the invention is illustrated
in Figs. 1-12 and is identified generally by the numeral 10. Hypodermic
syringe 10 includes a generally cylindrical syringe barrel 12 having a distal
end 14, an open proximal end 16 and a generally cylindrical wall 18
extending therebetween to define a fluid receiving chamber 20. Finger

30 flange 17 is positioned at the open proximal end of the barrel. Cylindrical
wall 18 of syringe barrel 12 defines an outside diameter "A" along most of
its length, as shown in Fig. 3. With further reference to Fig. 3, the distal



10" The subject invention is directed to a safety syringe

assenbly I ncl udi ng a hypoderm ¢ syringe having a syringe barrel with
opposed proxi mal and di stal ends and a needl e cannplzsgount ed on the
di stal end of the syringe barrel. A collar is nounted around the

di stal end of the syringe 15 barrel(jThe collar includes at |east one
radially inwardly directed recess. safety shield is positioned over
the syringe barrel for tel escopi ng novenent froma proximal position
where the needl e cannula is exposed to a distal posi ti on where the
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barrel . purview of the present invention.
The distal end of syringe barrel 12 further includes a locking luer-
type collar 28 disposed in spaced concentric relationship around tip 22.
Luer collar 28 includes an array of internal threads to enable threaded
15 mounting of a needle hub 30 between collar 28 and tip 22. A needle
cannula 32 is securely mounted to needle hub 30 and is in fluid
communication with passage 24 and chamber 20.
Needle cannula 32 includes sharp tip 33. To prevent accidental
needle sticks prior to use of hypodermic syringe 10, a needle shield 34 is
20 removably mounted over needle cannula 32. Needle shield 34 can be
removed from hypodermic syringe 10 immediately prior to use to reduce the
potential for accidental needle sticks prior to using the hypodermic syringe.
- - A safety shield 36 and a collar 38 are provided to help avoid needle
sticks after using hypodermic syringe 10. Collar 38 is a generally annular
25  structure preferably unitarily formed from a thermoplastic material and
having opposed proximal and distal ends 40 and 42 respectively. An inner
surface 44 extends between ends 40 and 42 and is preferably dimensioned to
tightly engage outer surface of luer collar 28 at distal end 14 of syringe
barrel 12. As shown most clearly in Fig. 5, inner surface 44 of collar 38
30 preferably includes a plurality of spaced apart barbs 46 pointing inwardly
and in a generally distal direction. The barbs enable collar 38 to be slid in a
distal to proximal direction over distal end 14 of syringe barrel 12.



Means for | ocking the safety shield in the distal position can include

the coll ar
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I nwardly therefrom and bei ng engageab
for preventing renoval
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i ncl udes at

t el escopi ng
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20
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havi ng a stop wall

projecting outwardly fromthe syringe barrel

_ (4)  Pp-3354and at | east
one deflectable I ock wall projecting distally and outwardly from
collar. The safety shield includes at Fbeast one stop bl ock projecting

t he

with the stop wall of the collar
of the safety shield fromthe syringe barrel

shield is in the distal position. The safety shield further
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toward the diditeatiopositi on. The | ocking

It is within the purview of the present invention to include a collar
which is integrally molded with the syringe barrel or attached in other ways
to the syringe barrel. For example, the collar may be attached to the
cylindrical wall of the syringe barrel. For syringe barrels not having a
locking luer-type collar, such as locking luer-type collar 28, the collar may
be attached directly to the tip, such as tip 22. Also, an intermediate
structure may be provided. This intermediate structure could attach to the
tip and provide a larger cylindrical surface, spaced from the tip, onto which
a collar, such as collar 38, can be attached.

' Collar 38 is characterized by a solid annular stop wall 48 extending
distally from proximal end 40. Stop wall 48 includes an outer
circumferential surface which expands frusto-conically outwardly at
locations distally of proximal end 40 of locking collar 38. Thus, the
proximal end 40 defines a minor outside diameter “C, as shown in Fig. 5,
and an outside diameter "D". Minor outside diameter "C" at proximal end
40 of collar 38 exceeds outside diameter "A" of cylindrical wall 18 of
syringe barrel 12. Thus, proximal end 40 extends radially outwardly beyond
syringe barrel 12 as shown in Fig. 3. Solid annular stop wall 48 defines an
axial length "E" which is selected to resist distally directed forces exerted on
collar 38 by safety-shield 36 as cxplained further herein. More particularly,
the axial length of stop wall 48 and the frusto-conical shape of outer
surface 50 will cause distally directed forces on collar 38 to urge collar 38
radially inwardly such that barbs 46 bite deeper into luer collar 28 at distal

- end 14 of syringe barrel 12.

Collar 38 further includes a resiliently deflectable lock wall 52
projecting distally and outwardly from stop wall 48 to define a major
outside diameter "F" for locking collar 38. More particularly, resiliently
deflectable lock wall 52 is spaced radially outwardly from portions of collar
38 disposed distally of annular stop wall 48 to form radially inward



t oot h bei ng spaced distally fromthe stop block a sufficient distance to 10
enabl e engagenent of the lock wall and the stop wall of the collar between
the 1 ocking tooth and the stop |ock of the safety shiel dP-3854 | ocki ng tooth

is configured to | ockably engage the deflectable | ock wall to prevent
proxi nal novenent of the saf ety leld fromits | ocked distal
posi ti on. 15 BRI EF CRI PTI ON OF THE DRAW NGS
Fig. 1 is a perspective view of a hypoderm c syringe having a safety
shield in accordance with the subject invention. Fig. 2is a
:s), i de el evat i odefteciionvf lokk twatl Sierhegesxheﬁbrﬂmlﬂyctaﬂle facly, wall is poeferably Fig.

3 is a cross-gegt f Fi 1 t aken
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54 functions as a ramp which urges deflectable lock wall 52 radially
outwardly in response to distal-to-proximal forces exerted thereon.

Collar 38 should also include at least one radially inwardly directed
recess. In this preferred embodiment, collar 38 includes four radially

10  inwardly directed recesses 43. Optionally, the collar may also contain at
least one radially directed protuberance adjacent to one side of the recess.
In this preferred embodiment, collar 38 includes four radially directed
protuberances 45. The function of recesses 43 and protuberances 45 will be
explained in more detail hereinafter.

15 Safety shield 36 is an elongate tubular structure disposed in sliding
telescoped relationship over syringe barrel 12. Safety shield 36 is preferably
molded from thermoplastic material to include opposed proximal and distal
ends 56 and 58 respectively, and an axial length greater than the length of
needle cannula 32. The safety shield preferably includes an inner -

20 circumferential surface 60 having a plurality of shallow longitudinally
extending ribs 62.

Safety shield 36 preferably includes a removable end cap 63 on its
distz! end 58. The end cap is provided to prevent finger contact with sharp
tip 33 of the needle cannula after the shield is in its extended needle

25  protecting position. The removable end cap also allows the syringe to be
used for other procedures wherein the safety shield is.in its fully extended
needle protecting position. One such procedure would involve removal of
the end cap and insertion of an evacuated tube into the safety shield until the
syringe needle pierces the pierceable stopper of the evacuated tube so that

30 blood in the syringe may be withdrawn from the syringe to the evacuated
tube.



opposite of the end illustrated in Fig. 4. Fig. 8Ais a
cross-sectional view of the syringe assenbly of Fig. 2 30 taken al ong I|ne
8-8 illustrating the safety shield retained by the collapP-33354its

proxi mal position.

- P-3354 (5) Fig. 8B
~is the syringe assenbly of Fig. 8Avmt?|)the safety shield rotated to
- align the projections in the safety shield with the recesses in the

collar so that the safety shield may be advanced from the proxi mal

~ position. Safety Eh&ld B4 iafsod inetuddes natl leastd oﬁéemaﬁardiﬁadnrectedw of a

- safety shield in ce t.he
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projections 61 which are preferably substantlally equally spaced from eac
other along inside surface 60 of the safety shield. Projections 61 and their
5 interaction with recesses 43 on the collar are an important aspect of the

present invention. It is important that during the use of the syringe
assembly, for example, when filling the syringe through the needle cannula
and administering an injection, that the safety shield be retained with
sufficient force so that it does not move with respect to the syringe barrel.
10  This is important since forces that would normally be applied to the barrel
by the user's hands using an unshielded syringe are now being applied to the
safety shield. If the safety shield is not sufficiently retained in its proximal
position with respect to the barrel the normal use of the syringe will result in
forces causing the safety shield to be dislodged possibly accidentally locked
15 in the distal position before use of the syringe is completed. Satisfying this
requirement is difficult since the structure provided must hold the safety
shield in the proximal position with sufficient force to prevent its movement
during the normal use of the syringe and with a retaining force that is not
excessive so that it will not be extremely difficult to move the safety shield
20 from the proximal position to the distal position. Accordingly, the more
aggressively the safety shield is held in the proximal position, the more
difficult it is to move to the distal position. Also, if the force holding the
safety shield in the prcximal position is not sufficient it will become
dislodged during the normal use of the syringe. Designs using a frictional
25  interference fit between the inside of the safety shield and the outside of the
syringe are expensive because they require tight control of dimensional
tolerances. Also, over time the stress created by the frictional interference
fit between the inside diameter of the shield and the outside diameter of the
barrel causes the plastic components to creep thus reducing the stress and
30 the frictional force holding the syringe in the retracted position.
Accordingly, a syringe which has an interference fit which is sufficient to
hold the safety shield in its retracted position at the time of manufacture



r enoved. Fig. 10 is a partial cross-sectional view of the
safety shield of Fig. 9 taken along line 10-10. 10 Fig. 11
is a partial cross-sectional view of the safety shield op.3ssg. 9

taken along line 11-11. Fig. 12 is a side elevational view
simlar to Fig. 2 but show ng the o safety shield partly in section and
in the distal |ocked position relatidg ?o t he hypoderm ¢ syringe. 15
Fig. 13Ais a cross-sectional view of an alternative syringe assenbly
~having a nodified collar which allows rotation of the safety shield in one
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: 5 more difficult to advance and if the syringe stays on the shelf for an
extended period of time, the retention forces holding the shield in its
retracted position may be less than desired.

Some designs use cantilevers projecting from the shield to provide
the retention force. These designs appear to reduce the criticality of

10  creeping of the plastic matérial, but do not eliminate it. Further, other
designs rely on structure such as grooves or ribs on the proximal end of the
syﬁnge barrel. Such structure while conceptually interesting is expensive or
extremely difficult to achieve. If the molded plastic syringe barrel, during its
manufacturing process, is drawing axially out of the injection mold the

15  structure on the proximal end of the barrel could be stripped away or
damaged by the mold. In the alternative, this structure can be made so
slight that it deflects upon removal of the barrel from the mold. However,
this structure may not be sufficient for achieving adequate retention of the
safety shield.

20 It is much more desirable to have the most critical structure involved
with holding the safety shield in its proximal position, on the distal end of
the syringe barrel, such as in the present invention. In the present invention
a standard syringe barrel may be used and a collar provided which contains
structure that cooperates with structure on the safety shield, for releasably

25  retaining the shield in the proximal position and locking the shield in its
distal needle protecting position. Also, it is desirable to retain the safety
shield in its proximal position without aggressive press fits or a substantial
amount of stress being placed in the components. Such a structure is
provided by the present invention which functions as follows. When the

30 safety shield of the present invention is in its retracted position as best
illustrated in Figs. 1-3 and 8A, inwardly directed projections 61 of safety
shield 36 are positioned substantially behind collar 38. The safety shield



in Figs. 1-12 and is identified generally by the nuneral 10. Hypodermc

ncludes a generally cylindrical syringe barrel 12 having a

end 14, an open proximal end 16 and a generpB3By4cylindrica

: extendi ng therebetween to define a fluid receiving chanber

20. Finger 30 flange 17 is positioQ? at the open proxinmal end of the
Syringe barrel 12 defines an outside

al ong nost of its length, as shown in Fig. 3. Wth

syringe 10 i
di st al
wal | 18

barrel. Cyli
di aneter "A"

ndri cal wal | 18 of

further reference to Fig. 3, the distal

P- 3354
- barrel 12 pr
- extending th

10

15

20

25
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cannot move from its proximal position because projédijons 61 whichedefinef syri nge

AP S SEonfichi € Pl Uil Riselordt B 9P e and o >

~i's disposed idiaméteriMig pféferablytsimglier tham digaetenD of this coljari Admlhy gvenfal | 18 of

the collar blocks the distal motion of the safety shield by interfering with
projection 61. In order to advance the safety shield the user must rotate the
safety shield to a position, as best illustrated in Fig. 8B, where projections
61 are aligned with recesses 43 in the collar. At this position the safety
shield may be advanced axially distally toward its distal position.
Preferably, diameter M defined by projections 61 is equal or less than
diameter N defined by the root or base of recesses 43 so that the projections
pass through the recesses with a slight interference or resistance. However,
diameter M may be greater than diameter N so that projections 61 pass
through recess 43 without interference. In order to stabilize the safety
shield with respect to the barrel and hold it tightly enough so that the safety
shield feels like it is part of the barrel during the normal use of the syringe it
is preferred that in the proximal position, proximal end 56 of the safety
shield abuts or touches flange 17 of the barrel and projections 61 press
against resiliently deflectable locking wall 52 of the collar so that the safety
shield is forcibly trapped between collar 38 and flange 17. This structure
adequately retains the safety shield in a fixed position with respect to the
barrel and provides an additional benefit in that when the user decides to
move the safety shield to the distal position the user rotates the collar until
the projections in the safety chield are aligned with the recesses in the collar.
In the preferred design the pressure of the projections 61 against resilient
deflectable locking wall 52 of the collar cause the projections to drop into
the recesses 43 giving the user a tactile sensation that the alignment has
been achieved. This structure eliminates the random hunting for the
recesses and allows the user to be informed, by the structure, that alignment
has been achieved.

Another optional feature of the present invention which enhances its
use is a means for limiting the rotation of the safety shield with respect to
the collar and barrel to less than 360° and preferably to about 90°. Means

26



syringe barrel 12. Sliding noverment of plunger 26 toward distal end 14 5
causes fluid in chanmber 20 to be expelled through passage 24. Conversely,
sliding novenent of plunger 26 away fromdistal end 14 dP-38§4i nge barrel
12 will draw fluid through passage 24 and into chanber 20. The plunger is
preferably nmade of two-piece construgtltpn wth a resilient elastoneric

el ement, such as stopper 27, at its distal end to effectively seal the
barrel. 10 However, one-piece plungers are known in the art and are
within the purvi ew of the present invention. The di st al
end of syri ngfer imitisg rdtatién cam dnclidecstotgrezor projectigny frem the collarype col | ar
28 di sposed '\Phigi?%g&eﬁ%?%éf’ tftadidil afflﬁnﬂ&!v@ FPYaPedt 13 the-collar,  LUer
collar 28 includes an array of i1nternal threads to enable threaded 15
mounting of aSushetieturris peavidast, intia peefeired embodiment; b}pmﬂz“m"ﬁgé& e

cannul a 32 | spré@faRbit 9 YRSedink G GAbAmaL b B0 Ucdollar 381 Adleght

O o O B SA bk L B, ide n i o GHERLIT o0  °2
use of hﬁfgd?mﬁﬁnﬁi?&gmm"ggf oﬁtl;z@efﬂéstaxzzhitel tAAbni SWHen rotatingathey nount ed
Pypoder i ¢ syRTe EORETISERIoR Ut rpecs 0 oF BuldF and bargbC IR
for acci dent adirectienl VeinsKig.c&A, theisafety shieldiwil] rotate gt paiejeatiansHlrarage.
A satety shielfh.gd Gl Jellldsals3s ale MEOVIGHR] hithde! BiuA%Al dn ngedl e
sticks after using hypodermc, syringe 10. l'ar 38 s a generally annul ar
10  counterclockwise direction will be resisted by contact with protuberances
45. At this point the shield may be advanced to its distal position. If the
user wishes to return the safety shield to its releasably retained proximal
position the shield is slid in a proximal direction and rotated clockwise,
illustrated as direction W in Fig. 8A, until projections 61 abut against
15  protuberances 45 indicating to the user that the shield is securely retained.
This structure limits the amount of rotation required to release and retain
the safety shield in its proximal position and also provide some tactile feel to
the user regarding the status of the syringe. Two protuberances positioned,
for example, about 90° from each other can also be used for limiting the
20  rotation of the shield with respect to the collar to equal or less than 90°.
~ Itis preferred that projections 61 on the safety shield be part of and
aligned with axial ribs 62 which run the length of the safety shield so that
after the safety shield is released from its proximal position and is advancing
to its distal position rotation of the safety shield with respect to the syringe
25  barrel will be resisted by the presence of rib 62 in recesses 43. Projections
61 are illustrated as being slightly larger than axial ribs 62 for the purpose of
clearly teaching the invention. However, it is preferred, for molding and
functional purposes, that the projection 61 be approximately the same size
as axial rib 62. It is important to note that axial ribs 62 are not necessary to

C

30 practice the present invention but are a desirable and preferable structural
feature as will be explained in more detail hereinafter. As will be seen
hereinafter, the angular position of ribs 62 will allow locking teeth 70 on



t

25 structure preferably unitarily fornmed froma thernoplastic materi al
and havi ng opposed proxi mal and distal ends 40 and 42 respectively.
An i nner surface 44 extends between ends 40 and 42 paggk4 s preferably
di mensi oned to tightly engage outer surface of |uer collar 28 at

di stal end 14 of syringe barr el . As shown nost clearly in Fig. 5,
I nner surface 44 of collar 38 30 pré rably includes a plurality of
spaced apart barbs 46 pointing inwardly and in a generally distal
direction. The barbs enable collar 38 to be slid in a distal to

proxi mal di r eghd Qffet§ $Rikldto oftactd PortibnOSf thY CoMEEhAAS h6H in pted by
P- 3354 (7 ver bar bs

46 bite into thfere9eEeRoplHE i dMRRRtaR; dpcein F%Pr%r%dar'méedlmnt prevent
renoval of coleleafenBSwill 68 dighéd @6 pravide makdminh ﬁsnptraﬁde 6@ Imdvingd ks al

safety shield from the distal locked position.

5 Proximal end 56 of safety shield 36 is characterized by a plurality of
spaced apart stop blocks 64. Each stop block 64 includes an inwardly
facing surface 66 and a radially aligned, distally facing stop surface 68. The
inside diameter "H" defined by stop blocks 64 is less than the outer diameter
"C" at proximal end 40 of locking collar 38. Thus, distally directed

10 telescoped movement of safety shield 36 along syringe barrel 12 is
positively limited by proximal end 40 of locking collar 38. In particular, the
radially aligned distally facing stop surfaces 68 of stop blocks 64 will
positively engage annular proximally facing end surface 49 of locking collar
38 to prevent proximal-to-distal removal of safety shield 36 from syringe

15  barrel 12.

' Safety shield 36 further includes a plurality of spaced apart locking
teeth 70 which are disposed distally of stop blocks 64 by a distance "I"
which is greater than distance "G" between stop surface 49 and the distal
end of resilient lock wall 52 on collar 38. Locking teeth 70 are shaped to

20  define a minor inside diameter "L" at locations closer to proximal end 56 of
safety shield 36. Minor inside diameter "L" is less than major diameter "F"
defined by resilient deflectable lock wall 52 of collar 38. Locking teeth 70
include proximal ends 71 which are aligned to a radius at an angle
approximately equal to the angle of frusto-conical surface 54 at the extreme

25  distal end of resilient deflectable lock 52 which in this preferred embodiment
is approximately 30° as illustrated in Fig. 9.

Hypodermic syringe 10 is assembled by first sliding safety shield 36
over syringe barrel 12. Locking collar 38 then is slid onto syringe barrel 12,
in a distal-to-proximal direction, such that barbs 46 bite into luer collar 28

30 to prevent subsequent proximal-to-distal removal of collar 38.

After ‘use; and rotation of the safety shield to align projections 61
and recesses 43, safety shield 36 is telescoped in a distal direction over



di'r'ection. It is within the purview of the present invention
to include a collar 5 which is integrally nolded with the syringe barrel

or attached in other ways to the syringe barrel. FoP-38%4nple, the
collar may be attached to the cylindrical wall of the syringe barrel.
For syringe barrels not having a 1|45)cki ng luer-type collar, such as

| ocking luer-type collar 28, the col I(ar may be attached directly to

the tip, such as tip 22. Also, an internediate 10 structure may be

provided. This internediate structure could attach to the tip and

provi de a | ar geinge bhireld2i daitiabdistalroeyenssnh oEshféty shield36 is contralled bywhi ch

a collar, Sucg%rﬁ&ctcﬁgt*v@éd\ Tibs q‘za%m aﬁF@% recesses 43 of colfd?! 3&r 38 is
y a solrd annular stop wa

characteri zed ) g 48 extendi ng distally from
proxi mal end bocking Seesh Thitherywvill reopagre andrinwatdlt deBlect frystecamicalent i al

surface whi Chlo%ﬁﬂ%gq}%llf 595 bP- foeking akbllar 0¥8 Wand| ¥nable continuddoaiidtalons
distally of proxi

| end, 4Q of | ocCking collar 38. us,oth . I mal

end 40 def? ne3dRNeRmLnt (%lﬁa'%tﬂéh]alidaﬁlogﬁ “ﬁ',“gﬁsbagﬁ’o;m‘ | e %ﬁig?nt prox;rr?;
?18 o]yt si Iolle di arel ﬁfov'élgént, Mcking teeth slodwilldinaves thistally Geyaid fusaicosicalend

of collar e .out s | el 1. A% o Of [ [ '%‘@La!l 18 of 20
syringe barreagfﬁé%%ﬁﬁg, %W@Q%ﬁa&@ﬂ%ﬁgﬁouﬁ g‘ndagctﬁga){ag{t’l @@%‘H yv_arldl y beyond
SYri Ingle bar LelSZ Mllaesilﬁdnﬂymeﬁxm faward 3n wwdeflectethouless deflestedgandition defi nes an
axi al length & -whi L+S : w0 J e i dij; g fr

d&im% laﬁa?ﬁtixgé gtéllﬁgétggt %l’_ %r:ﬁbﬁs ghégx Healdsiedtinmetepdifror ces

exerted on h| e 6 as expl.ained fuyrth
herein. MR e gdefineddy lgekigg teeth 70. As’a result, re-exposure ofe n&dﬁal cannula Lé?z er

is prevented by engagement between locking teeth 70 with the locking wall

52 of locking collar 38. The frusto-conical concave configuration of distal

end 54 locking wall 52 and the corresponding configuration of proximal

ends 71 of locking teeth 70 will urge frusto-conical locking walls 52 of

15 locking collar 38 outwardly and tiéhﬂy into safety shield 36, thereby further
enhancing locking in response to proximal forces on safety shield 36.
Because of surface 71 on the locking teeth and the configuration of the
resiliently deflectable locking walls 52, a proximally directed force to the
shield will cause the locking walls 52 to expand and more securely engage

20 the locking teeth. Accordingly, increased force is met with increased
resistance. This is an important feature of the invention. This locking
engagement of teeth 70 with locking collar 38 can be accompanied by a
clearly recognizable tactile and audible indication of complete locking of
safety shield 36 as teeth 70 pass locking collar 38 and enable the resilient

25 return of locking wall 52 toward a substantially undeflected condition.
Removal of safety shield 36 in a distal direction is prevented by engagement

of stop blocks 64 with the stop surface defined by proximal end 40 of
locking collar 38. -

An alternative embodiment to the present invention is illustrated in

30 Figs. 13A and 13B. - Except as noted, the embodiment of Figs. 13A and
13B has substantially similar components, functioning in a similar way to the
embodiments of Figs. 1-12. The alternative embodiment illustrates that the



t He axial length of stop wall 48 and the frusto-conical shape of outer 25
surface 50 will cause distally directed forces on collar 38 to urge collar
38 radially inwardly such that barbs 46 bite deepeP-383640 | uer collar
28 at di stal end 14 of syringe barrel 12. Col I ar 38
further includes a resiliently defleqﬁ l e ock wall 52 proj ecting
distally and outwardly fromstop wall® 48 to define a major 30 out si de
dianeter "F" for locking collar 38. More particularly, resiliently

defl ectable lock wall 52 is spaced radially outwardly from portions of

col I ar [@8setit Sp@ation diciades| withih it pudview at wgrienyalof co8tauss and m radi al |y

H“g’ggg shapes for the protuberances on the collar and the E%fsses in the ?joelg‘alrect on of

| ock wal | 52.whikk aresused; terretain gl padety abield irothe miaximal poptien apdise y
limit is rotational motion with respect to the collar. The alternate syringe

5  assembly 100 includes safety shield 136 having four equally spaced inwardly
directed projections 161 near the distal end of the safety shield. Collar 138
includes four equally radially inwardly directed recesses 143. Rather than
using distinct radially directed protuberances such as protuberances 45 in
the embodiment of Figs. 1-12, the recesses 143 are asymmetrically shaped

10  to stop or resist rotation of the safety shield in clockwise direction W with
respect to the collar. With careful dimensioning and shaping of projections
161 and asymmetrical recesses 143 the interaction between the projections
and the recesses can be made to resist counterclockwise rotation, direction
as illustrated as direction V in Fig. 13A, of the safety shield with respect to
15 the collar. It should be understood that restriction of the rotation of the
safety shield with respect to the collar while the safety shield is in its
proximal position is not necessary but is a desirable aspect of the present
invention. Restriction of rotation of the safety shield as illustrated in Figé.
13A and B when the projections are aligned with the recesses so that the
" 20  shield can be advanced distally is desirable. This resistance prevents the
user from overshooting the mark and needlessly manipulating the syringe
while the needle is exposed. Combinations of asymmetrically-shaped
recesses and protuberances.can be used to achieve the desired degree of
angular rotation of the shield and the tactile feel of the shield engaging the

25 collar. _

Although the prior art provides many syringes having safety shields
and many structures to hold the safety shield in the extended needle
protecting position and to releasably retain the safety shield in its proximal
needle exposing position, there is still a need for simple, straight-forward,

30 easy-to-manufacture syringe having a safety shield wherein both the
extended and the retracted position of the safety shield are controlled by
structure on the distal end of the syringe barrel using a structure that does



a substantially continuous conical wall as shown in Figs. 4-6.

Returning to Fig. 5, resiliently deflectable Iock wall 52 includes a
distal end 54 of generally concave frusto-conical shape B&35#i ng an angl e
of 5 about 30[err] to a radius of collar 38. The concave configuration

of distal end 54 functions as qgg nmp whi ch urges deflectable |ock
wall 52 radially outwardly inr szonse to distal-to-proximl forces
exerted thereon. Col l ar 38 should al so include at | east one
radially inwardly directed recess. In this preferred enbodi nent,

col | ar 38 i nchatdabjeftahe saferyishield/antithe syrimgedlareldogeeat sttessexwhitethe4 3.
Optional ly, t l. gékp in its prEds éggﬁ gl ly
directed prot%gigggﬁécg{ g%en ttg8§ne sisﬁgldo'ip ltt%g rec£e15 i Jnaqﬁtﬁl nthis
preferred enbespecttn thespnngebagel.i ncl udes four radially directed

pr ot uberances 45. The function of recesses 43 and protuberances 45 will be
explained in nore detail hereinafter. 15 Safety shield 36 is an
el ongate tubul ar structure disposed in sliding t el escoped

rel ati onship over syringe barrel 12. Safety shield 36 is preferably

nol ded fromthernoplastic material to include opposed proxi mal and di st al
ends 56 and 58 respectively, and an axial length greater than the |ength of
needl e cannula 32. The safety shield preferably includes an inner 20
circunferential surface 60 having a plurality of shallow | ongitudinally
extending ribs 62. ' Safety shield 36 preferably includes a
renovabl e end cap 63 on its



di stal and 581‘hs nd cap is provided to prevent finger contact with sharp.

tip 33 of the as blaceafter the shield is in its extended needl e 25

protecting pos vabl e end cap also allows tlpezgyringe to be

used for other ereln the safety shield is inits fully

ext ended - needl e prot ecting p05|¢1t73 One such procedurq
on

_;?v_ol ve
renmoval - Wand I nse of an evacuated tyb é‘;‘h{%\ED

T e R e

fromthe syringe to the evacuated t ube. .
P- 3354 (9) Saf ety
shield 36 al so includes at Ieast one inwardly directed

WHAT IS CL_A]MED IS:

1. A safety syringe assembly comprising;

5 a hypodermic syringe having a syringe barrel with opposed proximal
and distal ends, said distal end of said syringe barrel having a needle cannula
mounted thereto; “

a collar mounted around said syringe barrel, said collar including at
least one radially inwardly directed recess;
10 a safety shield is positioned over said syringe barrel for telescoping
movement from a proximal position where said needle cannula is exposed to
a distal position where said safety shield protectively surrounds said needle
cannula, said safety shield being rotatable with respect to said barrel when
said safety shield is in said proximal position, said safety shield having an
15  inside surface including at least one inwardly directed projection sized and
positioned to pass through said recess in said collar when safety shield is
rotated with respect to said barrel to align said projection and said recess
and said safety shield is moved from said proximal position toward said
distal position, said collar and said projection preventing movement of said
20  safety shield from said proximal position when said projection and said
recess are not aligned; and
means for locking engagement of said collar and said safety shield
for locking said safety shield in said distal position wherein said locking
engagement can be achieved with only axial movement of said safety shield
25  distally with respect to said barrel. - '

2. The safety syringe assembly of Claim 1 wherein said at least
one projection includes four substantially equally spaced projectioné and
said at least one recess includes four substantially equally'spaced recesses.

30

3. The safety syringe assembly of Claim 1 wherein said collar

includes at least one radially directed protuberance positioned to block



proj ew erred enbodi ment includes four inwardly directed
proj ections 61 ' re _preferably substantially equally spaced from each
other . al ong inside surface, 60 of the safety shield. Projgciigns 61 and

their. 5 interaction with recesses 43 on the collar are an i _
aspect of the present invention. L is inportant that dur mﬂ m ;
of the syringe assenbly, for exaﬁrﬁse, when filling the sy ,mm'"l”"l
t he needl e cannul a and adnministering an injection, that the saféty® s =
shield be retained with sufficient force so that it does not nove with

respect to thecibhiordfid préie@ion abQaid shitdbisirbtatdiPRith adpectitb Gaidfcoliges t hat
woul d nornall¥ ﬂe_applled to thehb e - by the user's hands using an
unshi el ded sy eriEaitng ©aERY ©desss ﬂ%ﬁq‘i‘@% t he safety shield. If the

safety shield is not sufficiently retained in its proxinal _ position

Wi th respect to the barrel t nos mal of - &L [ 1| ult in
forces causing the%saf et es‘ﬁfegw qrege B%S%%'lggl %fdglg% %&il%ﬁﬁwgcakllé etrsu ally

‘| ocked 15 5i nonéeratuberancepoclidésoat last owe premberancdscposifionedyabout Xonpl et ed.
Satisfying thi & in&lﬁéf“??lt infing! the rGdtibn oF 948 shfMfy Q@G € provi ded
nmust hol d thed§ F%stf;i/-on_l o shie dlﬁnghteéﬁﬁkéﬁrgpogl ti oﬁhwi t hﬂ{suffici ent
force to prevesspestita spidweliarnto equal or less thanPOrdegreedr nal use of the syringe
and with a retaining force that is not excessive so that it will not

be extrenely difficult nove the safety,shigld 20 f.rom,th r oxi mal
position to the distal ﬁ@i#&h?ynﬂgﬁa?ﬁf'%&% ?r}l,&ﬁ‘i‘égmeéem said atieﬁgtr essi vel y
t he saf et y0 shiogé grotabérsiicd inchudels Eoyrrppatuberangessi ti on, the nore

difficult it is to nove to the distal position. Also, if the force hol ding
t he '

6. The safety syringe assembly of Claim 1 wherein said means
for locking includes said collar having a stop wall projecting outwardly from
said syringe barrel and at least one deflectable lock wall projecting distally

15  and outwardly from said collar; and '
said safety shield including at least one stop block projecting
inwardly therefrom, said stop block being engageable with said stop wall of
said collar for preventing removal of said safety shield from said syringe
barrel when said shield is in said distal position, said safety shield further
20  comprising at least one locking tooth dimensioned and disposed to generate
inward deflection of said lock wall of said collar during said telescoping
movement of said safety shield from said proximal position toward said
distal position,-said locking tooth being spaced distally from said stop block
a sufficient distance to enable engagement of said lock wall and said stop
25  wall of said collar between said locking tooth and stop block of said safety
shield, and said locking tooth configured to lockably engage said deflectable
lock wall to prevent proximal movement of said safety shield from its
locked distal position. '

30 7. The safety syringe assembly of Claim 6 wherein said at least
one projection on said safety shield is positioned on said safety shield so
that when said safety shield is in said proximal position said ‘at least one



saif'ety shi"rﬂ’l'nmrFal position is not sufficient it will becone

d| sl odged dhb@nbdIRedMeplaed use of the syringe. Designs using a frictional

|dnter gm Emu\nsmmpeen the inside of the saf ety sjsu3g541 and the
-outS| e of ge are expensiv the EEN
control of t ol erancg Ai@ l“l éﬁfﬁg‘éﬁ%"
by the frictional interference Fet-e+—ot—tiTe

shield and the outside dianmeter of the barrel causes the pl astic
conmponents to creep thus reducing the stress and 30 the frictional force

hol di ng the Sbjebish pished @ ixﬁétrsaia EiékFWﬂl hhtﬂnsatd safety sﬁi‘d‘(Disdtdﬁ@bd’ a syringe

whi ch has an terferen t t lLd.th f
shield in i tsW‘Fr}éf‘?sHE‘t éﬂcsg’(?sl?ﬂ o Q-Eg 3taf E@Sto‘?n%ngﬁfffgﬁ a%sa% art € SATEtY
P- 3354 least one groove. (10)

5 8. The safety syringe assembly of Claim 7 wherein said syringe
barrel includes a finger flange at said proximal end of said barrel and said
safety shield contacting said finger flange when said safety shield is in said
proximal position. '

10 9. The safety syringe assembly of Claim 1 wherein said at least
one recess in said collar is asymmetrically shaped to prevent continual
rotation of said safety shield in the same direction with respect to said collar
after said projection in said.safety shield is aligned with and in said recess in
said collar.

15 | |

10.  The safety syringe assembly of Claim 1 wherein said collar
includes an inner circumferential surface comprising a plurality of inwardly
and distally directed barbs for biting into the syringe barrel for preventing
proximal-to-distal removal of said collar from said syringe barrel.

20 -

11.  The safety syringe assembly of Claim 6, wherein said
deflectable lock wall is a continuous frusto-conically-shaped wall except for
said at Jeast one recess. -

25 12.  The safety syringe assembly of Claim 6, wherein said
deflectable lock wall of said collar comprises a plurality of independently
deflectable spaced apart locking wall segments projecting distally and
outwardly from said collar.

30 13.  The safety syringe assembly of in Claim 6, wherein said
deflectable lock wall of said collar includes a generally concavely tapered



may notr_?%gq_’_lmtew_d—l—he safety shield in the retracted position after a
year _on the shelf. To conpensate, the manufacturer may nake the

i ntemr\m\ml‘u““m\ﬁiﬂghan i s necessary in anticipatiBsB364 the creeping
of the. ‘| e ver, if the syringe is used earlier, the safety
shield witl be "5 nore difficult to@@gvance and if the syringe stays on

the shel f for an ext ended perio f time, the retention forces
hol ding the shield inits retracted position may be | ess than
desi red. Some designs use cantilevers projecting fromthe

shield to prodistdbend for gerdpgtingesuwhiddeflectiereof shittloek svealliig nespeqsedar t o reduce
the criticality of ,,10. creepin f | astic naterial, but do not
p mz—wg%}r tﬁi'g?r[c)es &e&eﬁ%}tsk?e&.

elimnate it. igns rely on structure such as
grooves or ribs on the proximal end of the syringe barrel. Such

structure while copgept | Mgt LF [ | hVEs 0 in saigxtrenely
ST et rol e oheer! ¥ h%fé%ﬁé‘?%fﬁi"t“?b? ?ﬁ?ﬁé“é br rhere ds?i ng its
manuf act urS ngeqncavely sapered distahiend ol sanl Jogk oyall defines @ ?tEE,CPP’(?%WTDI d the 15
structure on {fageds@fadeBinclitd &far ARglBasH flpréximbiyd 80 sdegtaepasitineay or
damaged by the rm:qg. An the alternative, this structure can be nmade so
slight that ifdms é‘t‘@goﬁﬁ{on renoval of the barrel fromthe nold. However,
this structure may not be sufficient for achieving adequate retention of

the safety shi el duy 20 - bl r g3 desifelblsggt © have the
most critical st_rugé'urem%vfgfe&%ofynnge a?%ﬁ"ﬁi}' % faﬁg ﬁie%?gl;eg{t)s shield in
its proxidal lockingitoath ofi saiesafiéty tshield inthides a proximal end tapered for

generating outward deflection of said lock wall of said collar in response to

proximally directed forces of said locking tooth on said deflectable lock

wall.

15 16.  The safety syringe assembly of Claim 6, wherein said safety
shield includes opposed proximal and distal ends, said at least one stop
block comprises a plurality of circumferentially spaced stop blocks generally
adjacent said proximal end of said safety shield, and wherein said at least
one locking tooth comprises a plurality of circumferentially spaced locking

20 teeth.

17.  The safety syringe assembly of Claim 6, wherein said locking
tooth is ramped to gerierate inward deflection of said-locking wall of said
locking collar in response to distally directed telescoped movement of said

25  safety shield from said proximal position on said syringe barrel to said
locked distal position. '

-_



-
the syringe barrel, such as in the present invention. In the present

I avention mSShee&IasBem yr| nge barrel may be used and a collar provided
whi ch cont al ture that cooperates with stru@3gsa on the safety
shield, for retalnlng the shield in the pro position ,
and | ocki ng s [ e d Inits gﬁé needl e protectin ’ffiﬂ%SHEEanAS BEEN |
Also, it is desirable to retain the s shield in S _prREALAGED
position w thout aggressive press fits or a subst anti al anount of
stress being placed in the conponents. Such a structure is provi ded

by the present invention which functions as follows. Wen the 30 safety

shield of the present invention i .SA'lﬁ];ElﬁCth racted position as best

il1lustrated in Figs. 1-3 and 8A, i rected projections 61 of safety
shield 36 are positioned substantially behind collar 38. The safety shield

P- 3354 A safety syringe assembly includes a hypodermic syringe having a
5  syringe barrel with opposed proximal and distal ends. A needle cannula is

mounted to the distal end of the barrel. A collar mounted around the

syringe barrel includes at least one radially inwardly directed recess. A

safety shield is positioned over the syringe barrel for telescoping movement
from a proximal position where the needle cannula is exposed to a distal

10 position where the syringe safety shield protectively surrounds the needle
cannula. The safety shield is rotatable with respect to the barrel when the
safety shield is in its proximal position. The safety shield includes an inside
surface having at least one inwardly directed projection sized and positioned
to pass through the recess in the collar when the safety shield is rotated with

15  respect to the barrel to align the projection and the recess. When alignment
is achieved the safety shield can be moved form the proximal position to the
distal position. The collar and the projection prevent movement of the
safety shield from the proximal position when the projection and the recess
are not aligned.
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cannot move fromits p%ﬁxfﬁﬁf’ﬁagr?rg;’g;éause projections 61 which define

dianeter Min Fig. 9B V\hi,@gs St 1543 BEdn \i“’ﬁ n dianeter F of the collar and
diameter Mis preferably neter D of the collar. In any
event the collar bloc \‘W\ﬂm I tion of the safety shield by
interfering with 5  proj _ 1. In order to advance [t mRIsSSHERTYHANEEES

the user nust rotate the safety shield to a positign, asRBESACED
illustrated in Fig. 8B, where projections 61 are alTgned wttr=
recesses 43 in the |lar. At this position the safety shield may be
advanced axially dighall'y toward its distal position. Preferably,

di aneter M definedpby  projections 61 is equal or less than 10 di aneter N
defined by the root og¢r paseyf recesses 43 so that the proj ections

pass through the rege N a slight interference or resistance.
However, di be greater than dianeter N so that
projections 61 pas$ ugh recess 43 without interference. In order
to stabilize the safey hield with respect to the barrel and hold it
tightly enough so tha , 15 shield feels like it is part of the
barrel during the nor = »€§:-& ringe it Is preferred that in
the proxi mal positi o ha~saf ety shi el d abuts or
touches flange 17 o A8 jf 0] ections 61 press agai nst

resiliently deflect&bleg e Q? 52 of the collar so that the safety
\\ |
\ ' '
\

w
L




shleld IS for‘“BT“‘rrapped—betmeen collar 38 and flange 17. This structure

20
to the
user deci des
user rotates

AN

are aligned wth the recesses in the collar
the pressure of the projections 61 agai nst

adequat—gﬁsyghgee aans th

e safety shield in a fixed posit]
Vﬂdes an additiona
he safety shield to the distal

benefit in

e TR
posi t REFRAL

the projections in the
In the pr
resilient 25

sarety shield
ef erred design

defl ect abl e

| ocking wall 52 of the collar cause the prOJectlons to droo into t he
recesses 43 giving the user a tactille sensatign t hat—t-he al'gennnf lhas
been achi eved. ' ug¢t urlp elfi m nates the n ﬁlfo t he
recesses and allo ISEHET D ormed, by t JCt e,
al i gnment has be adnieved. 0 Anot i opt|j on ature of
t he present invention i C =wharc S TS use i S medps f i M\ting
the rotation. of the s y Us ¥ th Nespect to t hg| col and
barrel to less than 360[err]|| and|iprlefergbly to about [90] Mgans {{i[/ ™~
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(12) for limting rotation can include structure or projections
fromthe collar which interfere with the rotation of trlg_sj_eﬁue-w—t—h?*
respect to the coH-ar: aucn structure is provided, in {einpsEEEF Hag BEEN

enbodi ment, by radial Is ﬂﬁ ﬁ%t laced Protuberances 45 proj ¢cti ngREW

proxi mal end 40 of ast 5 one protuberance TS required

and four are provided |rrent for i nproving the strength
of the resistance to rotating t he shield
countercl ockwi se with respect to the collar and barrel, illustrated as
direction Vin Fig. 8A the safety shield will rotate until projections 61
are aligned with recesses 43. At that point further rotation in
a 10 countercl ockwi se direction will be resisted by contact with
pr ot uber ances 45. At this point the shield may be advanced to its
di stal position. If the aSor—wi-shes L0 +eturnthemdafety shield to
its releasably retai ned proxi|mal position the shielld is Igd in a
proxinmal direction and rotat gftocknser O ed direction W
in Fig. 8A, until projectieng|6l abut against 15 ergnces 45
“indicating to the user thaf¥ tlp | 'S y ed. Thi s
structure linmts t;ue amount \qf [rotati & requieed ©o rel pdse Jand r%tain
) AN
L 1 |
\,O &
/\
NE 7\ : | I
L0 N / \ / \
ln \
| \ \
©  F T
L o~ © <
< <+ =
o -
N
‘-

54

FIG—4




the safety shield in its proxinmal position and also provide sonme tactile
feel to the user regardin e status of the syringe. Two
pr ot uber ances positioned— for, exanpl e, about 90 from each_qg
al so be used fo imtin Qeq\-gzﬂace“‘rotation of the shiel d{WE

the collar to equalyGhect Oferr]. It \i ]
projections 61 on | \ i\M\d be part of and
ribs 62 which run t e safety shield so that after the

safety shield is rel ed fromits proximal position and is advancing

to its distal position rotation of the safety s@ eld with respect to the
syringe 25 barrel will be resisted by the presence of rib 62 in recesses
43. Projections 61 are illustrated as being slightQy larger than
axial ribs 62 for the purpose of clearly t®achi ng*t he invention.
However, it is preferred, for nolding and RCt i opal purposes, that
the projection 61 be appraximately the sane ds axial rib 62. It
is inportant to note that SBxigl sy bs 6 to 30 practice
the present invention but are @ We3
feature as wll be explained i
herei nafter, the angul ar posgti'o

FIG—7
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P- 3354 (13) the safety
shield to conta porti Qﬁpf the collar that is not interrupted by

t he reces ~ Thi s_ i Sed ant since in this preferred enbqgdine - e
el ements w | ], .J3ped ; Mpr\\ovi de maxi mum resi stance to 1Al
safety shi el % | 1ocked position. 5 BIa VAT i =1 il 2va e V2N |
of safety sMe&& "'Characterized by a plurality of spaced apart

stop bl ocks 643 Each stop bl ock 64 includes an inwardly facing .
surface 66 and a radially aligned, distaHy facingugtop surface 68. The
i nside diameter "H' defined by stop bloc¥s 64 is | &8s than the outer

di anet er "C' at proximal end 40 of{locking cqgllar 38{3Thus, distally

directed 10 telescoped novenent of safefly shield 3§ along Syringe barre

12 is positively limted by proxing ing collar 38. In

particul ar, the radi al Iy aligned di §13 PrRSt op\ surfaces 68 of
Y

stop bl ocks 64 will poswt
surface 49 of | ocking collar
of safety shield 36 from syringe

elyy enga

FIG-8B

N ~—
< w0




15" barrel 12, R Safety shield 36 further includes a plurality
of spaced apart | ocking teeth 70 which are disposed distally of stop

bl ocks 64 by a di;égﬂggguéy- which is greater than distance "G' -
bet ween stop sur 49 and,the distal end of resil ireiTREETYAS sk

on collar —Locki ng.Jsee® é?O are shaped to 20 define g m nogpppdeie

di anet er "L",Qﬁma PRt/ dser to proximal end 56 of searety—stierd
36. Mnor insy 3\ L L"''is | ess than major dianmeter "F" defi ned
by resili en?m _ ock -wal | 52 of gpollar 38. Locking teeth 70

incl ude proxi ends 71 which are aligned to a radiggs at an angl e

approxi mately equal to the angle of frustjo-conical #arface 54 at the
extreme 25 di stal endwof resilient defljectable |ock 52 which in this

preferred enbodi nent M~s approximatgly 30[err] ps illustrated in Fig.
9 prodernizigyhgpge 10 is[a

) first sliding safety
shield 36 over syringe bafrel 12. 38 then is slid onto
syringe barrel 12, "in a distal - : psction, such that barbs
46 bite into luer collar 28 30 toAyevent s ’R} proxi mal -t o- di st al
removal of collar 38. ' \on of the safety
shield to align projections 61 ety shield 36 is

tel escoped in a distal direction g

61

FIG-9B

FIG-9A




P- 3354 :- (14) syringe barrel
12. Initial distal novenent of safety shield 36 is controlled by
contact between ribs 62 which pass through recesses 43 of collar 38.

Locking teeth 70 then will:.enga andﬂjnmardly defl ect frustioTEENSHERT HAS BEEN
| ocking wall 52 of | ocking coltar 3§¢§and enabl e continued dji st al REBLACED

advancenent of safety shi ykinge barrel 12. After sufficient

di stal novenent, | ocki eEb \M\\\ move distally beyond frusto-conical

def | ect abl e | ocki ng IIL§£¢' collar 38. At this point, |ocking

wal | 52 will resi 8 %%k rn toward an undefl ected or |ess

defl ected condition : - ng an outside dianmeter "F' greater than the
|

i nsi de diameter "L" 10 ned by | ocking teeth 70. As a result,

re-exposure of needl e cannula 32 is prevented by engagenent between
| ocking teeth 70 wi.th the | ocking wall 52 of locking collar 38. The
frusto-coni cal concave configuration of distal end 54 | ocking wall 52

and the correspong ng go@i guBat i on gf pr oxi mal
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ends 71 of Iocklng t 0 mnll u gﬁafrusto coni cal locking walls 52 of 15

|.ocki ng col l ar 38 outwardl yi3 ly into safety shield 36, thereby
further enhanci nops|: sponse to proxi nal ferees S

shield 36. Becaus m on the I ocking teet AHEn qtﬂ- ‘gégb%EN
configuration of the rently deflectabl e | ocki ng-wall —t—
proxi mally directed force to the shield will cause the | ocking walls

52 to expand and nore securely engage 20 the locking teeth. Accordingly,

increased force is nmet with increased resistgnce.
feature of the invention. This | o&kQg vnt
| ocking collar 38 can be acconpani ed

and audi bl e indication of conplete |OCkI q
teeth 70 pass | ocking collar 38 and_ q

Ll Sod

[#.4]

This is an inportant

oBf teeth 70 with
ecogni zabl e tactile

ty shield 36 as

25 ﬁgeturn of

l'ocking wall 52 toward a substantjall ondvyt i Renova
of safety shield 36 in a distal d t o RA—s—preventel) |by engagenent
of stop blocks 64 with the stop syrfa {ned by prl end 40 of
| ocki ng col [ ar 38. ' e | g0 the present
invention is illustrated in 30 Fi gs. 138 ept as noted, the
enbodi nent of Figs. 13A and 13B t afit s “kim | ar conponents,
functioning in a simlar way to thég ’ i PN A Figs. 1-12. The
alternative enbodinment illustrates th th 4o
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P- 3354 This (15) pr esent

. . . . . Sheet _

I nvention includes within <t DRgplaced/ar i ety of contours and

shapes for the protuberarH [ lar and the recesses in the collar
whi ch are used to retain eld in the proximal position and to

limt is rotational notion with respect tio the collar. The alte :
syringe 5 assenbly 100 includes safety shield 136 having foyr equ E;THAS BER)
spaced i nwardly directed projections 161 near the distal ED

safety shield. Collar 138 i ncl udes fous equally radially inwardly

directed recesses 143. Ragther than usi'ng distinct radially directed

pr ot uberances such as pr@tdherances 45 in t he enbodi nent of Figs.

1-12, the recesses 143 a'r"e%&metri cally shaped 10 to stop'@r resi st

rotation of the safety shield cl ockwi se direction Wwith respect
. Cl L1+ Cp—()

to the collar. Wth careful dinensioning an ﬂ‘—-" pI’Oj egttions

161 and asymmetrical recesses 143 the@ nt 5 \"v!:) hef proj ections




ane: t he recesses can be nade to resi st counter%d;&df\ééé 'Tgt ation, d| rection
as illustrat e%@s&lee{rﬂaeggehnmwea n Fig. 13A, of the safety shiel _
' REP S EMEN‘”@N.U i

respect to 15 thoul d be understood that rest
rotati on of th M‘ s 1
safety shield i

ield with respect to the coll
desirabl e aspect of t he present nvention. Restriction

)r oxi mal,,position is not neces

the safety shield as |IIustrated |n Figs.: 13A and B wh n the
proj ections arSXRINGH dth W Al HGiEIIsh SoH | Hlal shhield can be
advanced distally is de5|rable Thi s resistance prevents the HE-eF

from overshooting the mark and nee&ﬁmg&am pul ating the syringe
while the needle is exposed. Conbi i f asymmetrical |l y- shaped

recesses and protuberances can be used to achieve the desired degree of

anguar TotRtLon Oh by Yhile'sBbhl RIASL bindfithic °%"5€@3§‘§h€aﬂy623??i]323
havi ng saf®t ysysinge bagel with 0pa<mdrpammst mbdrgtaésndsO Aoreedle ganmg ist y shi el d
in the extendgdumegdbsthe d:stal Qﬂicpb?%é 'Ber@lOS'AI cOMlaraeuited aeb@saRl Y retain

Sti11 e noed FomEsitApeL fobiphabirast sraardaisbwar B e BaRERtachur ¢ syt i nge
havi ng a saf esafets shieldds pbsitiened dvet Ehet $yginge barrelefsi foledesping thovbrertet r act ed
I T A T G
10  position where the syringe safety shield protectively surrounds the needle
cannula. The safety shield is rotatable with respect to the barrel when the
safety shield is in its proximal position. The safety shield includes an inside L
surface having at least one inwardly directed projection sized and positioned '
to pass through the recess in the collar when the safety shield is rotated with
15  respect to the barrel to align the projection and the recess. When alignment
is achieved the safety shield can be moved form the proximal position to the
distal position. The collar and the projection prevent movement of the
safety shield from the proximal position when the projection and the recess
are not aligned.
20

Fig 1.
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shi el d and t heThigPhept
storage with th
syringe barrel. |

(16) not subject the safety

s Begn Regllactdd gr eat stresses while the

mmnlﬁﬁf'in its proximal position wt hlﬁkgwﬂ\}hg&ﬂ&g
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WHAT IW 1. A safety syringe asspritiRRACEMENT SHEET
conpri si ng: eenReplaceda hypodermi ¢ syringe having a syrihge barrel vmt {
opposed P di stal ends, said distal end of Fa dzgygmggg i
barrel ha “ \ annul a nmount ed t heret o; I?aj
nount ed ar barrel, said collar including af
one radially inwardly di rebted recess; B/ 9 a safety shi eld
positioned over said syringe barrel for tel escopi ng noOVENeNt _1rom a
proxi mal position wheré said needle c@innula is @(pose& to — & didk al
posi tion where sakd—safety Figl_eprotectively su qard|iFreqd| e
cannul a, said safety*-s-m—eq P ble with re 1o sii d |
when sai d safety ships il ¥ d proxi mal positiqn, sFid §’9A y
shield having an 15 insj 4t H [\nctwdi ng at | east 2 | njhar dlly
di rected projection sizefdfH :\ i j
~ | / N
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posi tioned to pass t-hrough said recess in said collar when s o
rotated with respect to said barrel to align said projection aﬁﬁﬁg@EMQNﬁSH%ET
recess and said safety shield is noved fromsaid proxi position
toward said di stal position, said collar and said proj c i @4 OCT 1995
prevent i figs §HM BIEEen ﬁ%la 1 d 20 safety shheld fromsaid proxifqal paosition
when sai d sald re re not aligned; and
nmeans for ﬂlE Hu nment of said collar and said safety ghield
for | ocki t shleld in said distal position wherein said | ocking
engagenent can be achi eved with only axial novenent of said safety shield
25 distally with respect to said barrel. 2. The safety
syringe assenbly of Claim1l1 wherein said at |east one projection
i ncl udes four substantially eq pLOj ectofrs—ariuk said at
| east one recess includes four |substantially equally spaced receg §§s. 30
3. The safety syringe asse IhFTﬁ—fTaTﬂrlcmh ol | ar

gy rect ed ongd to bl ock

i ncl udes at | east one radlalgy

rotgperance Qo§i1

f 1 i RN '
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P- 3354 : (18) ot Ullr'!\_.ij nb'_g%_\?l_r'
projectionas said Sheldis rotated with respect to said col|BEPLACERMENDSHEET

limting rgf.a Lg: 8- B .ctdran 360 degr ees. 4, The safety
syringe asgﬁmﬁi %BN\MEF ein said at least 5 one pfotubef #rge9s
I ncl udes at |l { B uberances positioned about 90 Hegr ees from
each other f i Meirotation of A2d safety shield wWth '

respect to said collar to”"equal or | ess than 90 degrees. 5.
The safety syringe assenbly of C aim3 wherein saﬁi at least I0 one

pr ot uberance i ncludes four protuberances. 6. The safety
syringe assenbly of Claim1l wherein said neans for ﬁ)cki ng i ncl udes

said collar having a stop wall projecting outwardl

n

FIG=7
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said syringe barrel and at |east one deflectable |ock wall prelecting s e
distally 15 _andoutwardly—fromsaid collar; and RERLACEEERT it
shield including at | east one:st k bl ock projecting I nwar gt A E

I n TY
therefrom sai d Thishee nReplacsdiengageabl e with said stop wafl {of, , CT 996 |
said collar for pp r | val of ii&%azafety shield fron1s?ig‘§§kfn§§ 5;

barrel when said ai d di st sition, said safefytshieldme.i
further 20 conprising at |east one | ockihg tooth dhnensione? and di sposed

to generate i nward defl ection of saM | ock wal¥ of sai d*cottar—durimg—
sai d tel escoping novenent of said sdfety shiel§{ from st pr oxi mal
position toward said di stal position said |ockiagg tooth bei ng spaced
distally fromsaid stop bl ock a sufflcient distance tolenable
engagenent of said lock wall apd said stop‘iyzgggg!!gg\ ;

-/_;‘/

wal | to prevent proximal novenent o
| ocked distal position. 30

Claim6 wherein said at |east Ny
positioned on said safety shield so
in said proxinmal position said at Ife

F1G—8B

Wy -~
~t ©

FIG-8A




19 projection pushes against said |ock wall until said d-emn stitet d
s rotated with respectto said barrel to align said at REPL AEN:
proj ecti on -and—sai d at | edst one groove. 5 8. The

safety syringe,.

includes a fim
- safety shield

sai d pr ox
assenbly of d

a5l BeepRepBEHi'm 7 wherein said syringe T eb4 OCT 99

1 ai‘d proxi d of said barrel and said
3% ngﬁ finger fl when said safety ghileted—i-s5=—t——ee-i
i n. 10 hoN The safety syfringe

aim1l wherein said at | east : o

e

FIG-9B

FIG-9A



one recess in said collar is shaped to prevent continual rotation of

sai d prOJ ection in sal d sgf ety shield is aligned wth ‘PWM”@&@@WSHEET
e xS i

recess in said This Sheet BB 10. The saf 4

assenbly of d ai d coI | ar I ncl udes an i nrer

ci rcunferenti al imm m ing a pl #4Qty of inwardly 24 LHeT 1996 !
distally directe s for b|t|dg into the syringe barrel {far_preventing j
proxi mal -to-di stal renpval of said collar fromsaid syring¢ barrel. 20

11. The safety syringe assenbly of Claim 6, wherein sai

deflectable lock wall is a continuous frusto-conically-shaped wall except
for said at | east one recess. 25 12. The safety syringe
assenbly of Claim 6, wherein said defl ectable | ock wall of said
collar conprises a plurali tg of independently def | ect abl e spaced
apart | ocking wall % me@tswprotgacti ng';gji stally and outwardly from
said collar. 30 ) The sgfety syringe assenbly of in Claimé6,
wherein said . dem\edt Ie I\Qck vvaal of said collar includes a
general ly concavely t \ '
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(20) distal end for generating outward deflection of _said |ock wall

in response to proximally directed forces exerted ther eofEp ACEMERT Sk )
14.  The safTaisghdyids BeR ragigeapl y of Claim 13, wherein saif ~b——=&ohca EMENT ¥g1‘,yt_

tapered di stal MIM NI“HOCk wal | defines a frusto-conicpl{y- 3

shaped surface n angl e of ag;ygm mately 30 degf eps2# BRTa196 |
radius of said |
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10 | ocking

15.  The sg%gLy,syrfﬁﬁézagsenbly of Claim 13, wherein said .
tooth of-said safety gh@hﬂﬁincludes a proximal end tapere

NT 3

to P
defl ectabl e
assenbl y of

generatian%gQwHB@Bii tion of said | ock wall of said co Igﬁﬁ$§EM§hpnnée
r

d'forces of said |locking tooth of said o
1". 15 . 6. The safety $yr2ndsCT 1996 | |
"6, wherein said safet 9/9  shield inclddés opposed g}

proxi mal and distal ends, said at |east one stop bl odk
plurality of circunferentially spaced stof2bl ocks general

COMpPrises a !
adj acent. ..

sai d proximal end of said safety shield, apd wherein said ats east

one | ocking tooth conpg ses a plurality of\circunferentially
20 t eet h. ot 7. The safety syringe assenbly
wherein said | ocking t h is ranped \{ o gepe er-S _nwar ¢
sai d-1ocking wall of said | ocki ng collﬂﬂlzﬂlr

directed tel escoped novenent of said SHFE
position on said syringe barrel to
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MD

Xpaced | ocking

of Cl aim®6,
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WHAT IS CLAIMED 1IS: :

L. A safety syringe assembly comprising:

a hypodermic syringe having a syringe barrel with opposed proxxmal
and distal ends, said distal end of said syringe barrel having a needle cannula
mounted thereto; :

a collar mounted around said syringe barrel, said collar including at
least one radially inwardly directed recess;

a safety shield ‘positioned over said syringe barrel for telescoping
movement from a proximal position where said needle cannula is exposed to_
a distal position where said safety shield protectively surrounds said needle -
cannuia, said safety shield being rotatable with respect to said barrel when
said safety shield is in said proximal position, said safety shield having an
inside surface including at least one inwardly directed projection sized and
positioned to pass through said recess in said collar when safety shield is
rotated with respect to said barrel to align said projection and said recess
and said safety shield is moved from said proximal position toward said
distal position, said collar and said projection preventing movement of said
safety shield from said proximal position when said projection and said
recess are not aligned; and

means for locking engagement of said collar and said safety shield
for locking said safety shield in said distal position wherein said locking
engagement can be achieved with only axial movement of said safety shleld
dlstally with respect to said barrel.

2. The safety syringe assembly of Claim 1 wherein said at least
one projection includes four substantially equally spaced projections and
said at least one recess includes four substantially equally'spaced recesses.

3. The safety syringe assembly of Claim 1 wherein said collar
includes at least one radially directed protuberance positioned to block
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projection pushes against said lock wall until said safety shield is rotated
with respect to said barrel to align said at least one projection and said at
least one groove. '

8. The safety syringe assembly of Claim 7 wherein said syringe
barrel includes a finger flange at said proximal end of said barrel and said
safety shield contacting said finger ﬂange when said safety shield is in said
proximal position.

9. | The safety syringe assembly of Claim 1 wherein said at least
one recess in said collar is shaped to prevent continual rotation of

said safety shield in the same direction with respect to said collar after said
projection in said safety shield is aligned with and in said recess in said.

collar.

| 10.  The safety syringe assembly of Claim 1 wherein said collar
includes an inner circumferential surface comprising a plurality of inwardly
and distally directed barbs for biting into the syringe barrel for preventing
proximal-to-distal removal of said collar from said syringe barrel.

11.  The safety syringe assembly of Claim 6, wherein said
deflectable lock wall is a continuous &usto-oomcally—shaped wall except for
said at least one recess.

12.  The safety syringe assembly of Claim 6, wherein said
deflectable lock wall of said collar comprises a plurality of independently

deflectable spaced apart locking wall segments projecting distally and
outwardly from said collar. :

13.  The safety syringe assembly of in Claim 6, wherein said
deflectable lock wall of said collar includes a generally concavely tapered



