
2   re-shielding  is  not  recommended  in  most  of  these procedures.  To
avoid  these  circumstances,  sharp- pointed  medical  devices  are  being
designed  with built-in shields.  These shields are normally attached to,
but moved out of the way of, the sharp point during use of the medical
device.   After  use,  the shield is generally movable, in some fashion, to
cover the sharp point so that no one may be stuck.   



In U.S. Patent No.  5,053,018,  a syringe device is described which
includes a movable needle shield. In this patent, the shield is locked at
the extended position at which the shield covers the needle.  The benefits
of using a rotational movement to lock the shield in place are explained in
this patent.        More specifically, the present invention relates to a
medical device viz a springs assembly having the features set forth in the
preambles of Claims 1 and 8, which is known, e.g. from US-A-4631 057.
Although medical devices have been described with lockable shields, in
which the shield is movable in one or more directions, further improvements
are still being sought and are needed in this field.. These sought-after
needs include improvements in ease 



of use, efficiency of manufacture and assembly, lower costs of manufacture
and packaging and compatibility with existing procedures in the various
medical facilities.  The present invention represents such an improvement.
3                SUMMARY OF THE INVENTION        The medical device of the
present invention having the  further features set forth in the
characterising portion of  Claim 1, includes a barrel with proximal and
distal ends. A 



needle extends from the distal end of the barrel and  terminates  in  a
point.    A  shield  is  coaxially  and  rotationally mounted on the
barrel. This shield is  axially movable between a retracted position in
which  the needle point is exposed and an extended position  in which the
needle point is covered.  There are means  associated with the barrel and
the shield for locking  the shield on the barrel  at the extended position.
These means  are responsive to a combined rotational  and axially distally
movement of the shield when the  shield is at an extended and unlocked
position.In  the  locked position,  the  shield  is prevented  from  being
subsequently rotated  and axially moved on the  barrel.      In a preferred
embodiment  of  the present invention, the medical device with the movable
shield mounted  thereon,with the locking  elements  as  described above, is
a syringe having further features set 



forth in the characterising portion of Claim 8.       In accordance with
the principles of the present invention,  the  built-in,  movable  shield
is  in  a retracted position during use  of the device, and then may be
readily moved in an easy step to cover the sharp point after use.  The
features of the present invention permit  the  shield to  be  slid  along
the barrel with little force and effort.  The elements of the medical
device of the present invention may be manufactured in a way in which
acceptable break-away and lock-in forces are provided, thereby allowing
looser  tolerances  of  the  manufactured  components. Further, the
twist-pull motion under which the shield is locked over the sharp point is
easily performed by the users of these medical devices.     



4             BRIEF DESCRIPTION OF THE DRAWINGS        Fig. 1 is a
perspective view of the preferred medical device of the present invention
in the form of a syringe;        Fig. 2 is a cross-sectional view of the
device of Fig. 1 taken along line 2-2 thereof;  



Fig. 3 is an enlarged side elevational view of the collar included on the
device of Fig. 1;         Fic. 4 is an enlarged bottom plan view of the
collar of Fig. 3;        Fig. 5 is an enlarged partial sectional view taken
along 5-5 of Fig. 2 illustrating the arrangement of the shield in the
retracted position with respect to the barrel and collar;        Fig. 6 is
an enlarged bottom plan view of the arrangement between the shield and the
collar when the shield is in the retracted position;        Fig. 7 is an
enlarged sectional view similar to Fig. 5 with the shield rotated about 90
from the orientation illustrated in Fig. 5; 



Fic. 8 is a cross-sectional view of the medical device of the present
invention, similar to Fig. 2, but  illustrating  the  shield   released
from  the extracted position and moved distally toward its extended
position;                                     5  



Fig. 9 is an enlarged sectional view of the proximal  end of the shield
taken along line 9-9 of Fig. 2 and illustrating the various elements for
locking the shield in the extended position;        Fig. 10 is an enlarged
bottom plan view of the shield of Fig. 9 illustrating the arrangement of
the various locking elements;        Fig. 11 is a cross-sectional view
similar to the view of Fig. 8, illustrating the shield locked in the
extended position and covering the needle point; and        Fig. 12 is an
enlarged cross-sectional view taken along line 12-12 of Fig. 11 and
illustrating the locking arrangement of the collar and the locking 



elements on the interior surface of the shield.                   DETAILED
DESCRIPTION        While this invention is satisfied by embodiments in
many  different forms,  there  is  shown  in  the drawings  and will herein
be  described  in  detail  a preferred  embodiment  of  the  invention,
with  the understanding that the present disclosure is to be considered  as
exemplary  of  the  principles  of  the invention and is not intended to
limit the invention to  the  embodiment  illustrated.   The  scope  of  the
invention will be measured by the appended claims.          With respect to
the invention described herein, use of the word "proximal" with respect to
an element 



refers to the direction closest to the user, while use
This is the replacement sheet                                    6   of the
word "distal" with respect to an element refers to a direction away or
furthest from the user.   



Referring  now  to  Figs.  1  and  2,  a  syringe assembly 20 is
illustrated.  The general components of this syringe assembly include a
barrel 21, and plunger 22, a needle 24, a removable protective cover 25 for
the needle and a movable shield 26 coaxially and rotationally mounted on
barrel 21.        Barrel 21 has a proximal end 28 which is open so that
plunger 22 is insertable into the barrel and is slidable therein so that
fluid may be expelled from or aspirated to the interior of the barrel in
well-known fashion.  The opposite end of barrel 21 is the distal end 29
and, as can be seen, needle 24 extends from this distal  end of the barrel
and terminates  in a needle point 30.  In conventional fashion,  needle 24
is typically mounted in a hub 31 which,  in turn is connected to distal end
29 of the barrel  either  in permanent  or   removable  fashion.    In
order   to facilitate  the  locking  features  of  the  present 



invention,  a  collar  32  is  preferably  included  at distal end 29 of
the barrel.  This collar preferably is a separate component as seen more
particularly in Figs. 3 and 4, which is attachable to the end of the barrel
or may be integrally formed as part of the distal end of the barrel itself.
Collar 32 preferably includes an annulus 34 in the shape of a cylindrical
ring.  When mounted on or formed as part of distal end 29 of the barrel,
annulus 34 preferably has a larger diameter than the outside diameter  of
the  barrel,  there by  forming  a  raised        



member around the barrel.  Defining annulus 34 are two substantially planar
surfaces 35 and 36, which are substantially  parallel  to  each  other.
Extending throuch annulus 34 between these opposed surfaces is a series  of
slots   38.   Although  there   are  four substantially equally spaced
slots 38 illustrated in the drawings, it is understood that only one slot
could perform the functions of the present invention, with  a  plurality
of  these   slots  merely  being preferable.  These slots are open-ended at
the outside radial  surface of annulus 34.         Turning  now  to  Figs.
5  and  6,  taken in conjunction with  Figs.  1  and  2,  shield  26  is 



illustrated  in  its  retracted  position.In this configuration,  shield
26  is slid over and virtually covers barrel 21 so that proximal end 40 of
the shield is closer to proximal  end 28 of the barrel.  Distal end 41 of
the shield is arranged at or near distal end. 29 of the barrel so that
needle 24 may be exposed once needle cover 25 is removed.        Extending
inwardly from the interior surface 42 of the shield is a pair of ribs 44.
These ribs extend substantially along the entire length of the interior
surface of the shield between the distal and proximal ends  thereof.
Although  there  are  two  such  ribs illustrated in the drawings spaced
about 180[err] apart, it is understood that the inclusion of only one such
rib would serve the purposes of the present invention.        As more
clearly seen in Figs. 5,6 and 7,there  are two additional projections 45
extending radially  inwardly from interior or  surface  42  of the  shield.



Projections  45  are preferably much shorter in axial length than ribs 44,
and are located at distal end 41 of the shield.  While there are two such
projections 45 illustrated in the drawings, it is understood that. the
inclusion of only one projection would serve the purposes of the present
invention.   It can be seen that projections 45 are rotationally spaced
from ribs 



44, approximately one-eighth of a turn.       When the syringe  of the
present  invention  is assembled, and shield 26 is in the retracted
position as  seen  in  Figs.  1  and  2,  projections  45  are positioned
within opposed slots 38 of collar 32.  This arrangement  temporarily  locks
the  shield  in  the retracted  position  on  the barrel  since  the
shield cannot  be   readily  rotated   without  applying a rotational
force.  Also,  in  this  arrangement the shield cannot be moved axially
because the distal ends of ribs 44 contact surface 35 of annulus 34 thereby
preventing  movement  of  the  shield  in  the  distal direction. Further,
the  shield  cannot  move  in  a proximal direction because the
conventional finger flange at the proximal end of the barrel prevents such
movement.        After the syringe has been used, and it is desired to
cover needle point 30,  the user actuates 



the slidable shield by applying a rotational movement to the shield with
respect to the barrel. Sufficient. rotational torque is applied by the user
until locking projections 45 on the interior of the shield snap out of
slots  38  on  the  annulus  of  the  collar.Such rotation continues ribs
44  on  the  interior surface  of  the  shield snap  into  slots  38,  as
more                                   9   clearly  seen  in  Figs.  5  and
6.  Typically,the 



rotational spacing between ribs 44 and projections 45 is  about  one
eighth  of  a  turn,  although  such rotational spacing may vary according
to design of  the medical device.  Once ribs 44 are aligned so that they
are engaced within the slots of the annulus of  the collar, the shield is
then slidable in an axial direction  over  the  barrel  due  to  the
guiding arrangement provided by the alignment of the ribs in the slots.
As seen in Fig. 8, shield 26 has been moved axially from its retracted
position in the direction toward  its  extended  position,  as  indicated
by  the arrows alongside the shield, in order to eventually cover
completely needle 24, including needle point 30.  Once at the fully
extended position,  the shield is  firmly  locked  in  position  with
respect  to the barrel so that axial movement in either direction, as well
as rotational movement, is prevented.  To achieve his  locking  capability,
reference  is now  made  to 



Figs. 9-12, in particular.        At  proximal  end  40  of  shield  26,
in  the particular embodiment being described, there are four equally
spaced locking protuberances 48 extending inwardly from interior surface 42
of the shield. These locking protuberances preferably are arranged to match
with, in size and number, slots 38 in the annulus  of  the  collar.   Even
though  four  such protuberances are shown, it is understood that only one
such  protuberance  may  be  used  to  serve  the purposes of the present
invention.         



10        Two  of  the  four  locking  protuberances  are axially aligned
with guiding ribs 44 so that as the ribs slide through slots 38, all of the
protuberances are aligned with slots 38 in the collar so that they may
pass  therethrough. Each  protuberance 48 is dimensionally sized so that it
may freely pass through the slots  in the collar.  Further, each
protuberance is defined by an inclined surface 49 and a relatively flat
locking surface 50 which extends substantially perpendicular to the
longitudinal axis of the shield. In this  regard,  protuberances  48 take
on  a wedge- shaped configuration as more clearly seen in Figs. 9 and 11.



In addition to the protuberances projecting from the  interior  surface  of
the  shield,   there  are additional locking elements of the present
invention also projecting inwardly from the interior of the shield at its
proximal end.  More specifically, there are four locking stops 52 located
proximally from protuberances  48  and  spaced  substantially  equally
around the interior surface of the shield.   Stops 52 preferably  are  also
rotationally  spaced  from  the protuberances.  While  there  are  four
such  stops illustrated  in  the drawings,  it  is understood that this
number  of  stops  is  merely  preferable.  For purposes of the present
invention, there may be only one stop.  The stop may be in the form of a
stepped shoulder either partially or completely around the interior
surface  of  the  shield.   Each  stop  52 illustrated in the drawings
includes a substantially flat surface 54 which lies substantially
perpendicular to the  longitudinal  axis  of  the shield. In this respect,
surfaces  54  of stops  52  lie  substantially 



parallel to surfaces 50 of protuberances 48.  Further, the spacing between
surfaces 50 and 54 is such that the distance is slightly greater than the
height of annulus 34 of the collar so that the annulus may be engageable to
these respective surfaces for locking purposes.  



Extending axially from locking stops 52 in the direction toward
protuberances 48 are other locking elements,  in the form of detents 56.
These detents also extend inwardly from the interior surface of the shield
and are sized to fit within and engage slots 38 in  the  annulus  of  the
collar.  It  can  be  seen particularly  in  Fig.  9,  that  detents  56
have  a slightly rounded configuration which facilitates their being
snapped  into slots  38 during rotation of the shield after protuberances
48 have passed through the slots of the collar.  As with stops 52, detents
56 are positioned  at  a  location  rotationally  spaced  from
protuberances  48,  and  this  rotational  spacing  is typically about one
eighth of a turn.        Figs.  11 and 12  illustrate the shield at the
extended, locked position.  As the user slides shield 26 in an axially
distal direction (as previously described with respect to Fig. 8), guiding
ribs 44 cause protuberances 48 to pass through the slots in 



the collar when the shield has reached its extended position.  At that
point,  and in order to  lock the shield in the extended position, the
shield is rotated and at the same time also moved in an axially distal
direction,  in  a "twist-pull" motion.   This  combined rotational and
axially distal movement causes detents 56 to snap into slots 38 in the
annulus of the                                    12   



collar.  When this occurs as a result of this combined axial and rotational
movement, the shield is locked at the extended position, thereby  assuring
that needle point 30 is fully covered by the locked shield.        Locking
of the shield with respect to the barrel is achieved in three different,
but yet, independent respects.  Firstly,  retrograde movement of the shield
with respect to the barrel is prevented because surfaces 50 of
protuberances 48 engage locking surface 36 on the annulus of the collar.
Secondly,  further axial movement in the forward or distal direction is
prevented in this arrangement because faces 54 of stops 52 engage locking
surface 35 on the annulus of the collar.  Thirdly, detents 56 are
positioned within. slots 38 around the annulus of the collar thereby
preventing  rotational  movement  of  the  shield  with respect to the
barrel.  



The  components  of  this   particular  syringe assembly are easily
manufactured, and, except for the collar and shield,  are conventional.
The collar and the shield are preferably made out of plastic and, as a
result of the particular  features of the present invention,  acceptable
break-away  and  lock-in  forces are  readily  achieved,  and  looser
tolerances  are permitted for the manufacture and assembly of the various
components.         Thus, the present invention provides a shielded medical
device in which the point of the needle may be covered after use by a
slidable and rotational shield adapted to be locked when the shield is at
the extended position.                                      This is the
replacement sheet 



13                            CLAIMS   1.  A medical device (20)
comprising: -    a barrel (21) having proximal (28) and distal (29) ends; 



-    a needle (24) extending from the distal end (29) of the barrel and
terminating in a point; -    a shield (26) coaxially and rotationally
mounted on said barrel (21), said shield (26) being axially movable between
a retracted position in which said needle point is exposed and an extended
position in which said needle point is covered; -    first means associated
with said barrel (21) and said shield (26) and responsive, when said shield
(26) is at an extended and unlocked position, for locking said shield (26)
on said barrel (21) at said extended position and for preventing subsequent
axial movement of the shield (26) on the barrel (21); -    said means
including a collar (32) at the distal end (29) of the barrel (21), said
collar (32) having a first locking surface, said means further including at
least one locking protuberance (48) extending inwardly from an inte- rior
surface (42) of said shield (26), said protuberance (48) being adapted to
engage the first locking surface of said collar (32) thereby preventing
retrograde axial move- 



ment of said shield (26) with respect to said barrel (21), and -    second
means associated with the shield (26) for pre- venting movement of the
shield (26) from its retracted po- sition toward the extended position,
said means for preven- ting including a locking projection (45) extending
inwardly from the interior of said shield, characterised by: a)   said
first means being responsive to a combined rota- tional and axially distal
movement of said shield (26);           



14  b)   said collar (32) forming a raised annulus (34) around an outside
surface of the barrel (21) and comprises a se- cond locking surface and at
least one slot (38) extending through said collar (32) between said
surfaces; C)   said protuberance (48) being sized to pass through the slot
(38) in said collar (32) when the shield (26) is in said extended position
and, upon rotation of said shield (26), to engage the first locking surface
of said collar (32);  d)  means (44) associated with the shield (26) for
guiding the movement of the shield (26) from the retracted to the ex-
tended position and for facilitating the function of the means for locking
the shield (26) on said barrel (21) at said extended position; e)   said
second means being responsive to rotation of said 



shield (26) with respect to said barrel (21) for permitting such movement;
and f)  said means for preventing being spaced rotationally from said means
for guiding, said projection (45) being adapted to engage said slot (38)
when the shield is in its retracted position and, upon rotation of said
shield (26) with respect to said barrel (21), to become removed from said
slot (38) whereby said shield (26) is unlocked for mo- vement to its
extended position in that said guiding means is allowed to be axially moved
in said at least one slot (38).   2.  The device of claim 1, including at
least one stop(52) ex- tending inwardly from the interior surface of said
shield (26), said stop adapted to engage the second locking surfa- ce of
said collar (32) when the shield (26) is in said ex- tended position
thereby preventing distal axial movement of said shield (26) with respect
to said barrel (21).  



3.  The device of claim 2, including at least one detent
15  (56) extending inwardly from the interior surface (42) of said shield
(26), said detent (56) adapted to fit within and engage the slot (38) in
said collar (32) thereby pre- venting rotational movement of said shield
(26) with res- 



pect to said barrel (21).   4.   The device of claim 3, wherein said collar
(32) has an axially extending height and wherein said protuberance (48) and
said stop (52) are axially spaced on the interior sur- face (42) of said
shield (26) a distance slightly greater than the height of said collar (32)
so that the protuberan- ce (48) and the stop (52) are engageable with the
respecti- ve surfaces.   5.   The device of claim 4, wherein said detent
(56) is po- sitioned on the interior surface (42) of said shield (26) at a
location axially between said protuberance (48) and said stop (52),but at a
location rotationally spaced from said protuberance (48) so that said
combined rotational and axially distal movement of said shield (26) causes
the pro- tuberance (48) to pass through the slot (38) and the detent (56)
to fall into the slot. 



6.   The device of claim 3, wherein the collar has a plura- lity of
angularly spaced slots (38) and wherein the means includes a plurality of
said protuberances (48) and a plu- rality of detents (56), said
protuberances (48) and said detents (56) arranged around the interior
surface (42) of said shield (26) at substantially the same angular spacing
as said slots (38) with said protuberances (48) and said detents (56) being
rotationally spaced from each other.   7.   The device of claim 1, wherein
said means for guiding includes at least one rib (44) extending inwardly
from the interior surface (42) of said shield (26) said rib (44) be-
This is the replacement sheet    



16  ing elongate and axially aligned with said protuberances (48), said rib
(44) adapted to slidably fit within said slot (38) and to guide said
protuberances (48) into said slot (38) when the shield (26) is moved to the
extended po- sition.   8.  A syringe assembly (20) comprising: -    a
barrel (21) having proximal (28) and distal  (29) 



ends and an outside surface; -    a plunger (22) slidable within the barrel
(21); -   a needle (24) extending from the distal end (29) of the barrel
(21) and terminating in a point; -   a shield (26) coaxially and
rotationally mounted with respect to said barrel (21), said shield (26)
being axially movable between a retracted position in which said needle
point is exposed and an extended position in which said needle point is
covered; -    a collar (32) at the distal end (29) of said barrel (21),
said collar (32) having a first locking surface; -   first means associated
with said collar (32) and said shield (26) and responsive, when said shield
(26) is at an extended and unlocked position, for locking said shield (26)
at said extended position and for preventing subse- quent axial movement
with respect to the barrel (21); -    second means associated with the
shield (26) for pre- venting movement of said shield (26) from its
retracted po- sition toward the extended position, said means (45) for
preventing including a locking projection extending inward- 



ly from the interior (42) of said shield (26), characterised by: a)   said
first means being responsive to a combined rota- tional and axially distal
movement of said shield (26) b)   said collar (32) forming a raised annulus
(34) around the outside surface of the barrel (21) and comprises a se- cond
locking surface and at least one slot (38) extending
17 



through said collar (32) between said surfaces;  c)  means (44) associated
with the shield (26) for guiding the movement of the shield (26) from the
retracted to the ex- tended position and for facilitating the function of
the means for locking the shield (26) on said barrel (21) at said extended
position; d)   said second means being responsive to rotation of said
shield (26) with respect to said barrel (21) for permitting such movement;
and e)  said means for preventing being spaced rotationally from said means
for guiding, said projection (45) being adapted to engage said slot (38)
when the shield is in its retracted position and, upon rotation of said
shield (26) with respect to said barrel (21), to become removed from said
slot (38) whereby said shield (26) is unlocked for mo- vement to its
extended position in that said guiding means is allowed to be axially moved
in said at least one slot (38). 



9.  The assembly of claim 8, further including a removable protective cover
(25) which covers said needle point when the shield (26) is at the
retracted position.    


