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A MEDICAL DEVICE WITH A LOCKABLE NEEDLE SHIELD

'BACKGRQUND OF THE INVENTION -

1. Field of the Invention. _ The present
.-1nvent10n relates to’ a medlcal device of the type
havmg a needle and a shield for covering a polnt: of
the needle after the dev1ce ~is used. The present
"_1nvent:..on ‘more’ part_;cularly concerns a syrlnge-type'
~ device with a shield for 'the' needle, the shield being
operatively attached to the syrlnge so that it may "be
locked in a- position wh1ch covers the. needle po1nt'
'.'-thereby protectlng personnel who work" w1th these types
- of medlcal dev1ces '

2. Bac':kground Descrlptlon Personnel in
hospltals, medical laboratorles, doctors offlces and-:
the like face the risk of being stuck w1th ‘sharp
points on needles, blades and other . dev1ces used for
-bodlly invasive purposes " After any- of these sharp-—
.po1nted devices are used in - an  invasive. procedure, .
- they may be contam:.nated as a result of any 'infectious
diseases or condltlons carrled by the patlent 'The

L 1nfect10us dlsease may be transmltted to any person

who 'is .work1ng with' - these dev:Lces and . who
1nadvertent1y or: carelessly gets stuck o

'-Many 'sharp—pointed medical 'deVioes}'ﬁsnch' as
- needles, are orlglnally packaged with a cover whlch is
removable just prior to use. Problems have arisen in
the past when medical personnel have attempted to
re-shield the device after use. - Medical personnel
frequently ‘have stuck . themselves while attempting
these re—shielding .prooedures and, as a result,
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re-shielding is'_ not -recommended in most 'of '. these
procedures. . To avdid ' these 'circumstances,_ sharp—-

.pointed '_ mé_dical dev:Lces are belng de51gned with

built-in s'hi_elds'. ‘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 descrlbed which 1nc1udes a movable ‘needle shleld
In this patent, the shield is locked at the extended
posltion at whi'.'ch'the' shield'covers the needl'e The
beneflts of using a rotat1onal movement to 1ock the’
shleld in place are explalned in this. patent '

" Although .medica1' devices have been described
with lockable'shiel'ds, in which the shield is movable
in one or more dlrectlons, further 1mprovements are

still be1ng sought and are ‘needed in this field.

These sought—after needs 1nclude improvements in ease

~of use, eff1c1ency of manufacture and assembly, lower

costs of manufacture and packaglng and . compatlblllty

with existing procedures in the wvarious medical

facilities. The present 1nvent10n represents such an.
improvement. o ' ' ' '

SUMMARY OF THE INVENTION

The -m_edic_a-l-" device of the ‘present invention

- includes a barrel with proximal and distal ends. A
needle extends from the distal end of the barrel and

terminates in a point. a shleld is coaxially and

'rotatlonally mounted on the barrel _ Th:.s shield is
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axially movable between a- retracted position in which
the- needle point is exposed and an extended ‘position
in th.ch the needle polnt is covered - There are means
associated with the barrel and the shleld for locking
- the shield on the barrel at the ' extended position.

- These means are responsive to.a comblned rotatlonal'._-

and ax1a11y d1stally movement of the shleld when the
shield is at an. extended ‘and unlocked pos1t10n - In
the 1ocked pos:.tlon, the - shield is prevented from .
Ibelng subsequently rotated and ax1ally moved -on the
‘barrel. : o

In a preferred embod1ment "of - the present
__1nventlon, the medical device with’ the movable shield
mounted thereon, ~with the locklng elements as
described above," is a syringe. -

In accordance w1th the pr1nc1ples of the present
1nventlon, the built-in, movable shield is in a
retracted pos:.t1on during use of the dev1ce, and then
may - be readily moved - 1n an easy step to cover the_.

'~ sharp p01nt after use. .The features of the present-
invention . permit the shleld to be'slld along the
" barrel with little force and effort. The elements of
the medical dev1ce of the present 1nvent:|.on 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 tw1st-—pull motion under whlch the shield

- is locked over the sharp point is easily performed by
the users of these medical devices.

e
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is a perspectlve view of the preferred
'jmedlcal dev1ce of the present 1nvent10n 1n the form of
a syrlnge,

Fig. 2 is a"cross—secti_'ona.l view "o'f"the--:- device
of Fig-. 1 taken 'along_ line 2-2 the'r_eo'f ;o |

| Flg 3 is an enlarged 51de elevatlonal v1ew of
the collar 1nc1uded on the dev1ce of Flg 1,

_ Fig 4 is an enlarged bottom plan v1ew of the'
collar of Flg 3; N S

| Fig. 5 is an enlarged partial sectional view
taken along 5-5 of Fig. 2 illnstrating the. arrangement'

of the shield in the retracted pos1t10n w1th respect_.

to the barrel -and collar, ' o :

F1g 6 is an enlarged bottom plan v1ew of the
arrangement between the. shleld and the collar when the
~shield is 1n the retracted pos1t10n, '

. Fig 7 is an enlarged sectional view similar to
Fig. 5 with the shield: rotated about- 90° from the
: orlentatlon 1llustrated in Fig. 5, ' '

. Fig 8 is a cross—sectlonal view of the medlcal
device of the present invention, similar to Fig. 2,
but  illustrating  the shield released from the.
retract_ed " position and moved distally  toward . its
- extended position; ' - o
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Fig. 9 is an eniarged sectional view of the
proxlmal end of the sh1e1d taken along line 9-9 of
Fig. 2 and lllustratlng the various elements for'
locklng the sh1e1d 1n the extended p051t10n,

_ Fig;-lo is an'enlarged'bottOm'plan view of the - -
shield of Fig. 9 111ustrat1ng the arrangement of the-
‘various locking elements, '

: Fig 11 is’ 'a cross-— sectlonal v1ew s1m11ar to the
view of Fig. 8, illustrating the;shleld ‘locked in the.
‘'extended position and covering the needle point; and

Fig. 12 is ~an  enlarged 'crOSstectienall view
taken along line 12-12 of'Fig,zll and illustrating the
locking arrangement of the collar and fthe--loeking
elements on the interier surface of the shield,_" N

' DETAILED- bESCRIPTION |

while this inventibn'is satisfied by embodiments
in many different forms, = there is shown'_in the
' drawings and w111 herein be described in ‘detail a
preferred embodiment .of'ﬂthe invention, with the
understanding that the present dlsclosure 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 w111 ‘be measured by the appended c1a1ms ‘and. -
-their equlvalents

With respect to the 1nvent10n descrlbed herein,
'use of the word "prox1mal“ with respect to ‘an element
refers to the direction' closest to the user, while use
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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 coverj25ufor-_
the needle and a movable ' shield 26 cbaxiaily and'
_rotatlonally mounted on barrel 21. I '
Barrel 21 has a prox1mal end 28 whlch 1s open S0
that plunger 22 is insertable into the barrel and is
slldable therein so that flu;d_may be expelled from or
B aspirated_to'the'interinr'oﬁFthe barrel in Well-known'

fashion. The opposite ‘end of barrel 21 is the distal .
end 29 and, as can be seen, needle 24 extends f:dm S

this distal end of the barrel and terminates in a
needle point 30. In conventional fashion, needle 24
. is typlcally mounted in a ‘hub 31 which, in ‘turn is

connected to distal end 29 of the barrel elther:in,'

permanent  or removable. fashion.  In ~order to
facilitate the locking ifeatutes of - the present.
inventi_on,. a collar. 32 is’ 'pref-er'ab_,ly included ‘at
distal end 29 of the barrel. - This collar preferably
is a separate componen_t’-'as seen more particularly in .
Figs. 3 and 4, which is attachable to the end of the
. barrel or may be 1ntegra11y formed as part of the
_ dlstal end of the barrel 1tse1f '

'Cdllar 32 preferably includes an annulus 34 in
the shape of a cylindrieal ring. ‘When mount_ed_ 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, thereby formlng a raised
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- member .around the barrel._-Defining'annulus 34 are two
‘substantially planar surfaces 35 and 36, which are

substantially parallelf_to.,each'_other} ‘Extending
. through annulus 34 between these Opposed'surfaces_is'a
series  of 'slots = 38.  Although there are " four

substantlally' equally' spaced. slots 38 illustrated in o

the draw1ngs, it  is understood that only one slot
could perform the functlons of the present invention,
~ with a . plurallty ‘of ' these "slots merely being
-preferable. These slots are open—ended at the out31de
radial surface of annulus 34

. Turninq now ~to Figs. 5§ and3.6; 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.3Virtua11yp
covers barrel 21 so ‘that prox1ma1 ‘end 40 of the shleld
is closer to proximal- end 28 of the barrel. Distal-

 end 41 of the shleld is arranged at or near dlstal end

29 of the barrel so that needle 24 may be exposed once
'needle cover 25. 1s removed

Extending inwardly.from the interior surface 42
‘of the shield is a pair of ribs 44. '”These ribs extend
substantlally along the entire. 1ength of the interior’
surface of the sh1eld between the d1sta1 and’ proxlmal--
ends thereof. Although_ ‘there’ are two ‘such ribs
illustrated in the drawings spaced about 180° apart,
it is understood that the 1nc1us1on of only one ~such
rib would serve the purposes of the present 1nventlon

' As more:cleariyjseen in Figs.,S,s andh?)dthere
are two additional projections 45 extending radially
inwardly from interior surface 42 _of]'the shield.
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Proj‘ect'ions 45 are preferably much shorter in axial
length than ribs 44, and are located at distal end 41
- of - the shleld Wh11e there are two such - projectlonS'
45 illustrated in the. draw1ngs, it is understood that
"the 1nc1u51on of only one pro;ectlon would - serve ‘the
"purposes of the present invention. It can ‘be seen .
that prOJectlons 45 are rotatlonally spaced from r1bs
44, approx1mate1y one—elghth of a turn.

When the syringe of the ‘present “invention ' is
assembled,' and shield 26 is in the . retracted pos:Ltlon.
as’ seen in Figs.. 1 "and : 2, projections 45  are
pos:.tloned w1th1n opposed slots 38 of collar 32. 'Thils
arrangement. temporarlly locks : 'the- shield. in the
retracted position on the barrel. sin'oe' the shield
‘cannot be re_adlly rotated without applylng a
"rotational force. Also,"-__-i'n 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 prox1ma1 end of the barrel prevents such
movement '

After the syringe has been used, and it is-
desn:ed ‘to cover needle p01nt 30, the user actuates
the slidable shleld by applylng a rotational m_ovement;
to the shield with respect to the barrel. Sufficient
rotational torque is applied by the user until locking
projections 45 on the 1nter10r of the shield . snap out
of slots 38 on the annulus of the collar. = Such
rotation continues untz_Ll ribs 44 on the 1nterlor
surface of the shield snap into slots 38, 'as more-
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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'varyneccordlng to design of the
medical device. Once.ribs'44 are aligned so that they
are . enqaged _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 prov1ded by the ‘alignment of the ribs in
_-the slots. B R L -

_ ~ As - seen ”in' Fig.-.s,t shield 26 has ‘been moved
'axiallyefrom its retracted position iJL.the direction'
toward  its extended position, as indicated by the
arrows alongside the shield, in order to eventually
cover completely ﬁeedle 24, ‘including needle point
30. Once at the fully extended p051tlon,'the ‘shield
is' firmly locked in pos1tlon with respect to the
-barrel so that axial movement in either dlrectlon, as
well as rotatlonal movement, is prevented To achieve -
this locking capablllty, reference ‘is now made to
-Figs. 9-12, in partieular:' ' '

-At 'proximal end . 40 of"shield ‘26, in ‘the
particular embodlment be1ng described, there are four
equally spaced 1locking protuberances 48 extendlng-
inwardly from ‘interior surface 42 .of”'the ehield(
These-loeking protuberances preferably are arranged to
match with, in 'size' and  number, - slots 38 _ih 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. = | | | |
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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 protubérances
are aligned with slots 38 in ‘the collar so that -they
may pass therethrough ‘Each protuberance 48 is

. dimensionally sized so'that_lt may freely pass th;oth'

the slots in the collar. Further, each protuberance

'is defined by an-inclined_surface'49 and aﬁrélétivelyf '

flat locking surface 50 which extends substantially
perpendicular to the longitudinal axis ofkthe shield.
In this regard, protuberanées 48 take on. a wédgeé
shaped conflguratlon as more clearly seen in Figs. 9

and 11.

~.

- In addition to the protuberances pro;ectlng from

‘the ‘interior surface of the shield, = there . are.

additional lock:mg elements of the present invention |

also projecting inwardly from the interior of the

shield at its proximal end. - More spec1f1ca11y, ‘there
are four lockinQ; stops- 52 located proximally from
protuberances 48 and spaded substaﬁtialiy equally
around the 1nter10r surface of the shield. Stops 52
preferably are also rotatlonally_ spaced from the

‘protuberances. ' While ‘there are four such stops
~illustrated in the. draw1ngs, 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 1lie substantially
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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 réspective surfaces for locking
‘purposes. | o o

_ Extending axially from 1locking stops 52 in the
direction toward pro'tuberan.ces 48 are other locking
elements, in the form of detents 56. These detents
a_lsd extend inwardly from the interior surface o'f the
shield and are sized to fit within and engage slots 38
in the annulus of the ‘collar. It can be seen
particuiarly in Fig" 9, 'that' detents - 56 have a
sllghtly rounded configuration which facilitates their
being snapped into slots 38 during. rotation of the
shield after pr;otuberances 48 have passed through the
slots of the collar. As with stops 52, detents 56 are
posi'tioned at a locétion " rotationally spac':ed' from
protuberances 48, a'.nd' this 'rotatlonal ‘spacing is
'typlcally about one. elghth of a turn.

_ Figs. 11 and 12 illustrate the shield at the
extended, locked_positiqn. - 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 polnt, and in order to 1lock the
. shield in the extended pos:.tlon, the shleld is rotated

~and at the same time also moved in an ax1a11y distal
‘direction, in a tw1st—pu11“ motion. This combined
rotational and ax1ally distal movement causes. detents
56 to snap into slots 38 in the an.nulus of the
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collar. When this occurs as a result of this combined's'
axial and rotational'mouement, 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 dafferent, ‘but yet, independent
respects. Firstly, retrograde movement of the shield
‘with respect to the - barrel is prevented because
surfaces 50 of protuberances 48 engage locklng surface
‘36 on the annulus 'of the collar. Secondly, further
axial movement in the forward or distal dlrectlon is .
prevented- in th1s arrangement because faces 54 of
'stops 52 engage locklng surface 35 on the annulus of
the collar. Thlrdly, 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, andQ'except'for the
collar and shleld ‘are .conventional. The collar and
the shield are preferably made out of. plastlc and, as
a result of the particular features of the present
- invention, acceptable break-away and lock-in forces
| are . readlly 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 -
ﬂcovered after use by a slidable and rotatlonal shield
adapted to be - locked when the shleld ‘is at the
extended position. | L |
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CLAIMS

1. A medical device compnslng

a barrel having proximal and distal ends ,

a needle extending from the distal end_of the barrel and term_inating ina
point; S |
' - a shield coaxxally and rotatlonally mourited on sald barrel said shield
being axially movable between a retracted posutlon in which said needie paintis -
expased in an extended pasition in which said needle point is covered; and |

means associated with said barrel and said shield and reSponsive toa
combined rotational and axially distal movement of said shield, '_when said shield
is at an extended and unlocked position, for locking said shisid on said barrel at
said extended posmon and for preventing subsequent rotational and axial '
movement of the shield on the barrel ' o

2. The dev:ce of Clarm 1 wherern saxd means lncludes a collar at the -
distal end of the barrel, said collar formmg a raised annulus around an outside
surface of the barrel, said collar having a first locking surface and a second -
-Iockmg surface and at Ieast one slot extendlng through said collar between said
surfaces

3 The device of Claim 2 wherein said means includes at least one
lockmg protuberance extending lnwardly from an interior surface of said shield,
- said protuberance being sized to pass through the siot in said collar when the
- shield is in said extended position and, upon rotation of said shield, said |
protuberance being adapted to engage the first locking surface of said collar
thereby preventing retrograde axial movement of said shield wnth respect to said
barrel. '

4.  The device of Claim 3 wherein said means includes at least one -
stop extending inwardly from the interior surface of said shield, said stop _
adapted to engage the second locking surface of said collar when the shield is in
said extended position thereby preventmg distal axxal movement of said shield
with respect to said barrel K B
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5.  The device of Claim 4 wherein said means includes at least one -
detent extending inwardly from the interior surface of said shield, said detent
- adapted to fit within and engage the slot in said collar thereby preventmg
rotational movement of said shield with respect to sald barrel.

. - 8. . - The device of Claim 5 wherein said COHar has an axially extending
' herght and wherein' saxd protuberance and said- stop are. axially spaced on the
interior surface of said shield a distance slightly greater than the height of said -
collar so that the protuberance and the stop are engageable thh the respect:ve
surfaces. = R
7. The device of Claim 6 wherein said detent is positioned on the -

interior surface of said shield at a location axially between said protuberance .
and said stop, but at a location rotationally spaced from said protuberance so
that said combined rotational and axially distal movement of said shield causes
‘the protuberance to pass 'thr_ough the slot 'and the detent to fall into the slot.

_ 8. The device of Cta:m 3 further lnc!udlng means assocrated with the :

_ shleld for guiding the movement of the shield from the retracted to the extended '
position and for facilitating the functlon of the means for lockmg the sh:eld on
sald barrel at said extended posmon

9..  The device of Claim 8 further lncludlng means assocrated thh the |
' 'shre!d for preventmg movement of the. shield from its retracted position toward |
the extended position. but bemg responsive to rotation of said shield with respect '
1o saxd barrel for permitting such movement

~ 10.  The device of C!arm 9 wherein said means for preventing mcludes

a locking projection extending inwardly from the interior of said shield and

spaced rotationally from said means for guiding, said projection adapted to .
engage said slot when the shield is in its retracted pasition and, upon rotatlon of
said shield with respect to said barrel, to become removed from said slot
| where_by said shield is unlocked for movement to its extended. position.
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