Y

‘-Ri-2'.-.i re- shleldlng.

is* not recomended in nost of these procg@ﬁF3§9”_To
“.avoid these circu ances, sharp- pointed nedical devices are being
desi-gned ~ with bygilt-in shields. These shields are nornally attached to,
but noved out of: ﬁhe way of, the sharp point during use of the medica

devi ce. Af ter use, t he shleld I's generally novable, in sone fashion, to

cover the sharpy oi'\t so that no one may be st uck.

.\-l’
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In.U-S. Patent No. 5,053,018, a syringe deV|ce S descrlbed whi ch

ificl udes a novabl'e needl e shield. In this patent, the shield is |ocked at
“the extended position at which the shield covers the needle. The benefits
of using a rotational nmovenent to |ock the shield in place are explained in
this patent. . - More specifically, the present invention relates to a
medi cal device viz a springs assenbly having the features set forth in the
preambles of Caims 1 and 8, which is known, e.g. from US-A-4631 057.

Al t hough. nedi cal devi ces have been descrlbed with | ockabl e .shields, in

whi ch the shield is novable in one or nore dlrectlons further |nprovenents
are still being shUMEPIGAY BE¥IGE-WAAH A {OCKABLE NEEDHE Fdhht - af t er
needs i ncl ude |nprovenents in ease R -

BACKGROUND OF THE. INVENTION '

1. Field of the Invention. '_ The present
: 1nvent10n relates to’ a medlcal device of the type
hav1ng a needle and a shield for covering a polnt of
the needle after the dev1ce ~is used. The .present
N1nventlon. ‘more partlcularly concerns a[‘syringe—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'
Nthereby protectlng personnel who work" w1th these types
- of medlcal dev1ces

2. BaCkground Descrlptlon Persbnnel 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

-bod11y invasive purposes " After any- of these sharp—

: po1nted devices are used in - an  invasive. procedure, .

- they may be contamlnated 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 dev1ces and . who
1nadvertent1y or: carelessly gets stuck o '

'-Many 'sharp—pointed medical 'deVices}'ﬁsuch' 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 .procedures and, as a result,
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. of.ruse, efficiency of manufacture and assenbly, |ower costs of manufacture
+ dnd packagi.ng and conpatibility with existing procedures in the various
nedi cal faciliti.es. The present invention represents such an i rrprovement
3 .~ SUMVARY OF THE. | NVENTI ON ' The medi cal device of the
present invention having the further features set forth in the -
characteri si ng port ion of Caim1, includes a barrel with proximl and
di stal ends. . 2 - : : -

re-shielding is ‘not  recommended 'i_n most of '. these

procedures. To avoid " these 'circumstances,_ sharp-
: pointed '_ mé_dical dev:Lces are belng de51gned with

built-in s'hields'. ‘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 'gen,e:'ally movable,. in some fashion, to_oover

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
pos1tlon at wh:.'ch the shleld covers the needle The
beneflts of using a rotat1onal movement to 1ock the’
shleld 1n place are explalned in this. patent

| Although .medioa1' devices have been described
with lockable shlelds, 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, efficiency of manufacture and assembly, lower
costs of manufacture and packaging and. compatibility
with existing procedures in the various medical
facilities. The pre_sen_t' insfen-tion -repres_ents' such an.
improvement, . ' | |

SUMMARY OF THE INVENTION

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

- includes a barrel with pr_o_ximal"'and distal ends. A

needle extends from the distal end of the barrel and

terminates in a point. A shield is coaxially and

'rot_ational-ly mounted on the ba:rel. ~ This shield is
[
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-needle extends fromthe distal end of the barrel
;E0|nti ThA sﬂleld is coaxially and '
arrel. This shield is axially novable between a r it '
_ _ 1d i _ \ etracted posit i
ﬁgggre EQFnPnglgoengé |sTﬁxposed and an extended position Pinlmhﬁghl?he
_ _ : : ere are neans associated with the ba
~.the shield for locking the shield on t} i C dod posi 1o
the barrel at the extend
These nmeans are responsive to a conb el
indd ' rotational and axially d
novenment of the shield when.the shield is at o ooked
an extended and unl ocked
position.In the |ocked position, the shield
is preyented
subsequent | y jrekatgd mdvubfgwmétweenvadnﬁtm¢m¢e®aPPgPt1°n 14nwéo e?nggd'

enbodi ment 0 the esent, '

ot e AaeRLE 5] Rl (B a8, simias poatniomic =

a syringe hauhngwﬂcﬁfﬁhefn&&dﬁ&&pe@mt 1s covered r§S§£éb$%a%%0V6 is
associated with the barrel and the shleld for 1ock1ng '

el and terminates in a
rotationally nmounted on the

- the shield on the barrel at the " extended position.

- These means are responsive to.a comblned. rotatlonal._
and ax1a11y d1sta11y movement of the shleld when the
shield is at an. extended ‘and unlocked pos1t10n - In
the 1ocked p051t10n, the - shield is prevented from .
Ibelng subsequently rotated and ax1ally 'moved on the
‘barrel. - '

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

In accordance w1th the pr1nc1p1es of the present
1nventlon, the built-in, ovable shield is in a
retracted p051t10n during use of the dev1ce, andfthen
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 slid along the

" barrel with little force and effort. The elements of
the medical dev1ce of the present 1nvent:|.on may be

rmanufactured in a way in which acceptable break—away
and lock-in forces are prov1ded, thereby allowing .
looser tolerances- of the manufactured components

- Further, the tw1st—pu11 motion under whlch the shield

'_1s locked over the_sharp point is easily performed by
the users of these medical devices. :

e
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focth in the characterising portion of Claim@8. - I n accordance with
t'he principles of the present invention, the buiIt-in,-'anabIe_'shieId
is in aretragted position during use - of the device, and then may be
readily noved in an easy step to cover - the sharp point after use. The
features of the present invention permt the shield to be slid along
the barrel . with little force and effort. The el.ements of the nedical
device of the present invention nmay be manufactured-in a way in which
accept abl e break-away and | ock-in forces are provided, thereby al | owi ng

|l ooser tolerances of the nanufactured .conmponents. Further, the

twi st - puII notion’ underBﬁygﬁ1ﬂﬁ§cgjpgmgk|oylﬁmgeﬂgmw§ngghe sharp pofnt_is.

easily" perforned by the Users of these ned|ca| deV|ces

- 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—sectional view”ofhtheﬁdevice_'
of Fig; 1 taken along line 2-2 thereof; ' |

| 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 T ’f.” S

Fig. 5 is an enlarged partial sectional view

aken along 5-5 of Fig. 2 illnstrating the. arranqement
of the shield in the retracted pos1t10n w1th respect_
to the barrel -and collar, ' S o :

F1g 6 is an enlarged bottmn 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.
retracted'tQOSition and moved dlstally toward . its
- extended position; ' o
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4 .. - : BRIEFDESCRIPTIO\ICFTHEDRAWNGS . Fiog. llsa :
perspective view of the preferred medi cal. device of the present - i nvention

in the formof a syringe; . Fig. 2 is a cross-sectional view of the
device of Fig. 1 taken al ong I|ne 2-.2 thereof

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 'crOSstectidnall view
taken along line 12-12 of'Fig,zll and illustrating the
locking arrangement of the collar and fthe--loéking

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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Fig_'Blis an enlarged side el evational view of the collar i ncluded on the

device of Fig. 1; - Fic.-. 4 is an enlarged bottom plan view of the
collar of Fig. 3 Fig. 5is an enlarged partial sectional view taken
‘along 5-5 of Fig. 2 illustrating the arrangenent of the shield in the
retracted position with respect to the barrel and collar; - Fig. 6 is
an enl arged bottom plan view of the arrangenent between the shield and the

- collar. when the shield is in the retractgd position;- Fig. 7 is an
enl arged sectional viewsimlar to Fig. 5 with the shield rotated about 90
fromthe orientation illustrated in Fig. 5;

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 coaxiaily 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'interior'oﬁpthe 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:om. -
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 'tu'rn is .
connected to distal end 29 of the barrel elther :in o
permanent  or removable. fashion. ~ In order to
facilitate the locking 'features of - the present.
invention, a collar. 32 is’ preferably included at.
dlstal end 29 of the barrel. - This collar'preferably
is a separate component as seen more particularly in .
Figs. 3 and 4, wh1ch is attachable to the end of the
. barrel or may' be 1ntegra11y formed as part of the
_ dlstal end of the barrel 1tse1f '

'Collar 32 preferably includes an annulus 34 in
the shape of a cylindrioal 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, thereby formlng a raised
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Fig. '8 is a cross-sectional view of the medical device of the present

i'nvention, simjlar to Fig. -2, but -illustrating the shield rel eased
from the extracted position and -noved dlstally toward its extended
posi tion; - o . e 5

- member .around the barrel. Defining annulus 34 are two
‘substantially ‘planar surfaces '35 and 36, which are

substantlally parallel to ..each ‘other. ‘Extending
._through annulus 34 between these opposed surfaces 1s 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 pluraiity ‘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 ith_retracted position. In this

configuration, shield 26 is slid over. and.'v1rtua11yf
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’ prox1ma1-~
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 andp7)pthere
are two additional projections 45 extending radially
inwardly from interior surface 42 _of]'the shield.
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Flg 9 is an enlarged secti onal vi ew of the prOX|naI end of the shield
taken along line 9-9 of Fig. 2 and illustrating the various elenents for
| ocking the shield in the extended position; Fig. 10 is an enl arged.
bottom pl an view of the shield of Fig. 9 illustrating the arrangenent of
t he various | ocking el enents; Fig. 11 is a cross-sectional view
simlar to the view of Fi'g. 8, illustrating.the shield locked in the
ext ended position ‘and covering the needl 8 point; and = Fig. 12 is an
enl arged cross-sectional view taken along line 12-12 of Fig. 11 and
|IIustrat|ng the | ocking arrangenent .of the collar and the | ocki ng

: Pro:jectmns 45 are - preferably much shorter in axial

length than. ribs 44, and are located at dlstal 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 projections 45 are rotatlonally spaced from r1bs
44, approx1mate1y one—elghth of a turn.

When the syringe of the preseat “invention ' is
assembled,‘and shield 26 is in the . retracted p051tlon.
as seen . in Figs.. 1 "and : 2, pro:ectlons_'45 - are
p031tloned within opposed slots 38 of collar 32. 'This:
arrangement. temporarlly locks.'the- shield. in the
retracted position on the barrel. sinoe' the shield
‘cannot be readlly rotated ‘without applylng 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 shleld cannot. move inf'a
'prox1mal dlrectlon ‘because the conventlonal 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 applylmg_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 annulns of the collar. . Such
rotation continues until ribs 44 on the 1nter10r
surface of the shield snap into slots 38, 'as more-
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el enents on.the interior sUrface of the shield. DETAILED

DESCRIPTION =~ Wiile this invention is satisfied by enmbodi ments in
-many different forms, there is shown in the drawings and will herein
be described in detail a preferred enbodinent of the-  invention,

with  the understanding that the present di scl osure is to be con5|dered as -
-exenplary of the principles of "the invention and is not intended to

limt the invention to the -enbodiment 9llustrated. @ The scope of the
invention will be nmeasured by the appended cl ai ns. . ‘'Wth respect to
the invention described herein, use.of the word "proximal" with respect to
an el enent clearly seen. in Figs. 5 and 8. 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
'axiallyrfrom 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 tof”'the ehieldr
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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.refers to the direction closest to the user, while use _ _
This is the replacenent sheet ' 6 - of the
word "distal™ wi.th respect to an elenent refers to a direction away or
furthest fromthe user. ' ' '

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 protubérances
are aligned with slots 38 in the collar so that -they
may pass thereﬁhrough. ‘Each _protuberénce 48 is

. dimensionally sized so'that_it may freely pass th;oth'
the slots in the collar. Further, each protuberance -
'is defined by an inclined surface 49 and aﬁréiétivelyf '
flat locking surface 50 which extends .substéntially
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 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 1ock1ng stops 52 located prox1mally from
protuberances 48 and spaced substantlally equally
around the interior surface of the shield. Stops 52
preferably are aiso, rotationally 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 df ‘the shield. Each stop 52
illustrated in the draw1ngs includes a substantially
~flat surface 54 which lies substantially perpendlcular'
‘to. the longitudinal axis of the shield. In this
~respect, surfaces 54 of stops 52 lie substantiélly
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Reﬂenring now to Figs. 1 and 2, a syringe aséenbly 20 is

i’l l ustrat ed.

- The -general conponents of this syringe assenbly include

a

barrel 21, -and plunger 22, a needle 24, a renobvable protective cover 25 for
the needl e and a novabl e shield 26 coaxially and rotationally nounted on
Barrel 21 has a proxinmal .end 28 which is open so that

. plunger 22 is insertable into the barrel -and is slidable therein so that
- fluid may be expelled fromor aspiratedﬁhp-the interior of the barrel

barrel 21.

wel | - known f
and, as can
and termn nat
is typically

29 of the bartk¢ sgiadierg betpeemarswtrfaces SOenandblSt iasisueh thatn

order to f

ashion. The opposite end o

in

barrel 21 is the distal end 29

be seen, needle 24 extends fromthis distal end of the barrel .

Tl 181 F8C sk P, it ot "pRORHPRERBSHs WL FyrelFELLT Ch

aghd | @it add® 150GK fighe 1§\l er tnhhie el ABRGht 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 protuberances 48 are other locking

elements, in the form of detents 56. These detents

alsd extend inwardly from the interior surface of the

shield and are-sized_to'fit within and engage slots 38

~ described with respect to Fig. '8), guiding ribs 44

in the annulus of the ‘collar. It can be seen
particﬁlarly in Fig;' 9, 'that detents - 56 have a
slightly rounded configuration which facilitates their
being snapped into slots 38 during rotation of the
shield aftér protuberaﬁces 48 have passed through the
slots of the collar. As with stops 52, detents 56 are
positioned_ at a locétion " rotationally spaded' from

protuberances 48, .and this rotational spacing is :

'typically'aboutrqne-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

cause protuberances 48 £0 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
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inyention, a -collar 32 is preferably included at di stal end 29 of
the barrel. This collar preferably is a separate conponent as seen nore
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. \Wen nmounted on or formed as part of distal end 29 of the barrel,
~annulus 34 preferably has a larger diangger than the outside dianmeter of

t he barrel t here by formng a raised" ' :

collar. When this occurs as a result of this combined'e'
axial and rotational movement, the shield is locked at
- the extended position, thereby assurlng 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 locking 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, and, except for the
collar and Shield,hare.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 . 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 shield 'is at the
extended position. | ' : o '

is Sheet Has Been Replaced

llllllll i |I|




4 .-

merber around the barrel . Def| ning annulus 34 are two substantj al | y pI anar
surfaces 35 and 36, which are substantially parallel te—each other

Ext endi ng throuch annul us 34 between thege opposed surfac IS series f.
‘sl ots 38. Al't hough there are four substantially eim ﬂ ﬂ'””"l
slots 38 illustrated in the drawings, it is understood th

could performthe functions of the present. invention, with a p ural it .
of these slots- nerely being prefeecgdiivg. These slots are open- ended at
the outside radial . surface of annulus 347 . Turning now to Figs.
5 and 6, taken in conjunction with Fi gs. 1 and 2, shield 26 is
| 1. A medical device compr:srng |
a barrel having proximal and distal ends ,
a needle extending from the distal end of the barrel and terminating in a
point; - R o
' - a shield coaxially and rotationally mounted on said barrel, said shield
being axially movable between a retracted position in which said needie_-point is -
expased in an extended pasition in which said needle paint 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 posifion, for locklng sard shield on said barre! at
said extended posrtron and for preventing subsequent rotational and axial '
movement of the shield on the barrel ' -

.2 T-he de_vice of'Claim_ 1 wherein said means"inclhdes acollar atthe
distal end of the barrel, said collar form_in_g 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 wrth 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 ' - S

This Sheet Has Been Replaced
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S .. :
il.bustrated .in its retracted position.In this-configuration, shield
26 is slid over and virtually covers barrel 21 S0 that proximal—end 40 of-
the shield is closer to proximal ~end 28 of the b 41 of

. the shield is arranged at or near. distal end. 29 amﬂmﬂwﬁﬂﬁmwmhat .
"needl e 24 may be exposed. once needl e cover 25 is

~inwardly fromthe interior surface 42 off4the 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 proxi mal ends -thereof.

Al though there aré, twihesdevice ofClaim Yugiherairedaidmelnas thoudewat iezstede

b would. ser vEERAY sipgbd iMGRRT BRT e RreddCalti Bf Sdla Shictd S8 Mt
clearly seen i adEpted tofitbwithio and ergage theesiohin adidi edlianfherpbyjpeeventing 45 ©
extendi ng radi ghi¥ionkMMRVEMLAE E:Pgéi'dr%rﬁéto%tﬁ es&éEtfté“‘s‘énd BarreOf the ~shield.

o 6. . - The device of Claim 5 where:n said collar_has an axaally e_xtendlng -
“height and wherein' said 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. Thedevice 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 prd_tuberance to pass 'thr_ough the slot land 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 assoc;ated wrth the |
' 'shre!d for preventmg movement of the. shield from its retracted position toward o
the extended position. but bemg responsive to rotation of said shield with respect '
1o saxd barrel for permitting such movement

| ~10.  The device of Claim 9 wherein said means for preventing includes
- 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
- whereby said shield is unlocked for movement to its extended. position.
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Prejections 45 are preferably nmuch shorter in axial length than ribs 44,
and are |located at distal end 41 of the shield. Wile there are two such
projections 45 illustrated in the drawi®®s, it is understood that. the

i ncl usion of only one projection would serve the purposes of the present

i nventi on. It can be seen that projections 45 are rotationally spaced
“fromribs s _ : - : o
ABSTRACT

A MEDICAL DEVICE WITH A LOCKABLE NEEDLE SHIELD

“B med1ca1 dwuz(znjnﬂuks a barrel (ZD w1th proxlmal'
and distal ends. A mdle (24) extmds from the distal  end (20)
~of the barrel and termlnatesﬁln a point. A shield (26) is
coaxially and rotationally mounted on the. barrel (21),
This shield (26) is axially movable between _a retracted
p051t10n in which the needle pmmt(anzs exposed and an
extended - position in which the needle point is
‘covered.  The device (0) includes locking elements
" associated with the barrel(2l)and the shield (28). - These
locklnq - elements -ere responsive to a' comblned
- rotational and axially distal movement of the stnel_d (26),
when the shield is at ani_extended. and- unlocked
position, for - locking the. shield (26) on the barrel (21) at the
extended position. These 1ocking elements prevent
o subsequent rotational and ax1al movement of the shield (26).
" on the barrel (21). '

(Figure 2)
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the slidablé shield by applying a rotational novenent to the shield with

respett 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 (Zéar.Such rotation continues ribs
S

44 on the interior surface of ' the ield snap into slots 38, as
nor e -

clearly seen in Figs. 5 and
6. Typically,the - ' - 3 :
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rot ati onal sSpacing between ribs 44 and projections 45 is  about one . -
~eightd of a turn, although such rotational spacing may vary accordi ng
to design of the nedical device. Onc -bs 44 are aligned so that they
are engaced within the slots of the anmylus of the collar, the shieldis
then slidable in an axial direction over t#§e barrel due to the

gui di ng -arrangenent f¥rovi ded by the alignment of the ribs in the slots.

As seen in Fig.<8, ' 48 jaxially fromits retracted
posi tion in thdi i el tefided position, as - indicated
by the arrows & ongs i 0 Rder to eventually cover

conpl etely needl e ' . Once at the fully

. extended position, ked in "position wth
respect to the bar A i n either difétfiemﬁ'as wel |
as rotational "o | , A=W ekireve his | ocking Jedpability,
reference is no : o '
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Figs.. 9-12, "in particular. . | At proximal end 40 of shield 26,

in the particul ar. enbodi ment being described, there are four equally _
spaced | ocki ng protuberances 48 extending inwardly frominterior surface 42
- of the shield. These |ocking protuberances preferably are arranged to natch
with, in size and nunber, slots 38 in tgpgannulus. of the collar. - Even

t hough four such protuberances are shown, it is understood that only one
such protuberance -may. be wused 2?_ serve the purposes of the present

I nventi on. T i
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107" Two  of., the f our Iocklng protuberances are axially aligned .

wi t h -gui di ng rlbs 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 nay

pass "therethrough. Each protuberance 48 ,i s dinensionally sized so- that [

may freely pass through the slots in tfe/®l1ar, Further, each :

protuberance is defined by an inclined surface 49 and a relatlvely flat

| ocki ng surface 50 mhlcQ,exLends_suh$Lapt|al%M per pendi cul ar to the

| ongi tudi nal axis of the shije hi gard, protuberances 48 take

on a wedge- shaped c ' \' Helr- clearly seen in Flgs 9 and 11.
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. - -~ Retus-7 ey
In addi‘tion to the protuberances projecting fromthe interior surface of
t he. shi‘el d, there are addi tional | ocking el epents..of_the present

£ Hi
proxi mal end. MNor ¢ THpeeiitsicaf re are four| IM&eseriptehopasa?. s, @@%g& ”

proxi mal Iy from pr tuber&‘i’PdAQ 48 _ahd spaced isibstans)al I:pagenBakd Yaged

i nvention al so pr opeetn _lugﬁfs;ﬁ Ty om t he intefi orREALATRMENT SHERIS it SG
%d spaced L%ﬁ!:ﬁrn(s)al l:ypa @qnalté aged .7

around the interi o “SUFFace of the shielgd. St pﬁSQ'ap {1 b ___glg@ dééds‘éf
rotatio spaced from the prgiuberances. i |7z »tg%ere a?e’ ..... ﬁgcd:"
such Sto‘ﬁ; ghggtusincem lacgly  the drawings, it fis understoog hat t """
nunber rely preferable. For jpuys
I nventi on, ma !Mw nly one stop. The stoJ ‘L;E’%i@?q ¢£ﬁ) ------
st epped sh partially or conpletely arou_nd the interior
surface of the shield. Each stop 52 illustrated in the draw ngs-
I ncludes a substantially flpiceorbeRe of WHE INVENrsONpStantial ly
perpendicular to the longiTudrnal axis of the shield. In this respect,
surfaces 54 of stops 52 lie substantially

- 1. Field of the Invention. The present

invention relates to a medical device of the type
having a needle and a ‘shield for covering a point of
the needle after the device is used. The present
invention more particularly concerns a _syringe-type
device with a shield for the needle, the shield being
operatively attached to the syringe so that ‘it may be
locked in a position which covers the needle point
thereby protecting personnel who work with these types
of medical devices. ' )

2. Background Description. Personnel in
hospitals, medical laboratories, doctors offices and
the like face the risk of being stuck with sharp
points on needles, blades and other devices used for
bodily invasive purposes. After any of these sharp-
pointed devices are used in an invasive procedure,
they may be contaminated as a result of any infectious
diseases or  conditions carried by the patient. The
‘infectious disease may be transmitted to any person
~who is working with these devices and who
inadvertently or carelessly gets stuck.

Many sharp-pointed medical devices, such as
needles, are originally packaged with a cover which 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
hese re-shielding procedures and, as a resul;.

ct
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~parallel to surfaces 50 of prot uberances 48. Further, the spacing between
surfaces 50 and 54 is such that the distance is sllghtly greater than the

hei ght of annulus 34 of the collar so that the annulus may be engageable to
t hese respective surfaces for 1 ocki ng pur poses.

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 springe 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.
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Extending axially fromlocking stops 52 in the direction toward

prot uberances 48 are other |ocking elenents, in the formof detents 56.
These detents also extend inwardly fromthe interior surface of the shield
and are sized to fit within and engage glots 38 in the annulus of the
collar. 1t can be seen particularly in Fig. 9, that detents 56

have a slightly rounded Conghﬂgiégtij o ﬂg h%@éﬁfg@t es their being
snapped” into slots 38 duri fg= 1 = after protuberances

48 have passed through the slots of the collar. As wth Sth?f] ggﬁggtg%s

.

56 are positioned &he medicedt deNiceoPit ﬁbﬁaPFﬁseE‘Ea&é‘He“F‘ .
prot uberances s4$thedndeatthires setattiortal insphei characteypsdngl poakser ofie
eighth of a tuldl 355" inEiles A palfel Zyith BEdEaial 41 diisdal andshe a

ext ended, | ock

di stal directi & §plﬁg§ieﬂﬁgl ﬁ%?gilree?ildv#t lfggﬁhdtgéol%één%fﬁllwaﬁgg

ribs 44 cause esmibatescedMs’d o BRI hr oufh ?lﬁ%ggﬁot ési ncoaxl 11y :
rotationally mounted on the barrel. This shield is _
zxizlly 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 mesns
associated with the barrel and the shield for locking
the shield on <the barrel =zt the extended posizion.
These means zare responsive to 2 combined rotational
end axially distally movement"of the shield when the
shieid is at an extended and unlocked position. In
the locked position, the shielé is prevented I:rom
beinc subseguently rotated and axially moved on the

In &  9preferred emboéiment of he  gressnt
invention, the medical device with the movazble sikie
mounced <thereon, with the locking elements &s

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
imvention, <the built-in, movable shield is in =z
retzacted position during use of the device, and then

may be readily moved in an easy step to cover <ae

sharp point after use. The feaztures of, the praseznc
invention permit <the shield to be slid alonc <he
barzel with little force and effort. The elements cf

the medical device of.- the present invention may D»e
manufactured in a way in which acceptable breazk-zway
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 2y
the users of these medical devices.
This is the replacement sheet
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the ¢ollar 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 tine also noved in an axially distal

direction, in a "twist-pull" notion. This conbined rotational and
axially distal novenent causes detents 56 to snap into slots 38 in the
annul us of the 12

4

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of the preferrced
mediczl device of the present invention in the form of

Fic. 2 is a cross—sectional view of the device
1 taken along line 2-2 thereof;

Fig. 3 is an enlarged side elevational view of
<he collizr included on the device of Fig. 1;

—-ee

Fic. 4 is an enlarged bottom plan view of <th

Fig. 5 is an enlarged partisl sectiornal view
<zken zlong 3-5 of Fig. 2 illustrating the arrangement
¢f the shield in the retracted position with respect
tc the barrel and collar;

, Fig. 6 is zn 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
Pig. 5 with the shield rotated about 980° from the
orientation illustrated in Fig. 5;

Tig. B8 is a cross-sectional view of the medica
device o¢of the present invention, similer to Fig. 2,
but illustrating <the shield relessec from the
retracted ©pesition and moved distally <towardéd its

extended position;

This is the replacement sheet
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collar. Wen.this occurs as a result of this conbined axial and rotational
nmovenment, the shield is | ocked at the extended position, thereby assuring
that needle point 30 is fully covered by the | ocked shield. Locki ng
of the shield with respect to the barrel is achieved in three different,

but yet, independent respects. Firstly, retrograde novenent of the shleld
Wth respect to the barrel is prevented because surfaces 50 of

prot uberances 48 engage | ocking surface 36 on the annulus of the collar.
Secondly, further axial novenent in the forward or distal direction is
prevented in this arrangenent because faces 54 of stops 52 engage | ocking

surface 35 on the a us gof . L he, col ] _ar Thir nt

positioned wthin. nqgt 38 B? ol éﬁﬁar e$us%¥t%%§£§olflgét hérebglhe

preventing r@raviioedl endveofntthef shiedd shaken alohgrdsipext St-6 toe

barrel. Fig. 2 and 1illustrating 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 1is 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 1is shown in the
drawings and will herein be described in detail =
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 1limit 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
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The : conponent s

manuf act ur ed, and,

of this particul ar syringé'assenbly are easily
except for the collar and shield, are conventional.

The collar and the shield are preferably nade out of plastic and, as a
result of the particular features of the present invention, acceptable

br eak-away and

| ock-in forces are readily achieved, and | ooser

tolerances are pernmtted for the nmanufacture and assenbly of the various

conponent s.

Thus, the present invergion provides a shiel ded nedical

device in which the point of the needle may be covered after use by a
slidable and rotational shield adapted to be | ocked when the shield is at

§J'JHE word “distal" with respect to an elehlnt 'feidls
to a direction away or furthest from the user.

t he extended po
repl acenent she

&s

Referring now to Figs. 1 and 2, a syringe
sembly 20 is illustrated. The general components of

this syringe assembly include a barrel 21, and pluncer

22

, & needle 24, 2 removeble protective cover 25 for

the needle and a movable shield 26 coaxially and
rotationzlly mounted cn barrel 21.

Barrel 21 has =z p oximal end 28 which is open so
rtable into the barrel ané is

ideble therein so thet fluid may be expelled frem or
ed to the interior of the barrel in well-known
shion. The opposi enéd of barrel 21 is the distal

end 29 and, &s can bpe seen, needle 24 extends Irom

this distal end of <the barrel &and terminztes :in

:
needle point 30. In conventional £fashion, needie 24

typically mounted in a hub 31 which, in turna is

connected to distal end 29 of the barrel eicther in
permanent or removable fashion. In order =o
facilitate the locking features of <the present

i
inventicn, a «collar 32 1is preferably includeé =&
1 erab

ct

end 29 of the barrel. This collar preferably

2 separate component as seen more particularly in

is
Figs. 3 and 4, which is attachable to the end of the

barrel or may be integreally formed as part of th

éi

(1)

stal end of the barrel itself.

Collar 32 preferzbly includes an annulus 24 Iin

the shape of & cylindrical ring. When mounted ¢n or

formed as part of distal end 29 of the barrel, annulus

preferably has & larger d&iameter than the outside
1)

ameter cf the barrel, thereby forming a ralsec
Th&istherepbcementsheet
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13 . . CLAI M5 1. A nedical device (20)
conprising: - a barrel (21) having proxinmal (28) and distal (29) ends;

member around the barrel. Defining annulus 34 are Two

substantially planar surfaces 35 and 36, which =aze
substzntially parallel to each other. Extending
throuch annulus 34 between these opposed surfaces is &
series o©of slots 38. Rlthough there are four

substantially equally spaced slots 38 1illustrated in
the drawings, it is understood that only one slot
could perform the functions of the present invention,
with =2 plurality of these slots merely Dbeing

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 i
retracted ©position. In <chi
conficureation, shield 26 is slid over and vircztu
covers barrel 21 so that proximal end 40 of the shiel
is cioser to proximesl end 28 of the barrel. Dists
end 41 of the shield is arranged at or near gdistal end
29 of the barrel so that needle 24 may be exposed once
needle cover 25 is removed.

.J

m
' [ ]
§-2
[T o PR ' !II n

'y

nn

Extending inwarély from the interior surface 42
of the shield is a pair of ribs 44. These ribs extend
substantially along the entire length of the
surface of the shield between the distal and proximal
ends thereof. Although there are two such :ibs
illustreted in the dErawings spaced about 180° apart.,
it is understood that the inclusion of only one such
rib wouldé serve the purposes of the present invention.

u
r'
1)
n
0
2

As more clearly seen in Figs. 5,6 and 7, thers
are two additional projections 45 extending radially
£ 4 h

inwardly

vy £from interior suriace 2 of <the shield.

This is the replacement sheet

Date: 19 Aus ’997



termnating in a point;
nmounted on said barre

(

21),

position in which said needl e point

with said barre
(26)
on said barrel
axi al

(21) and said shield (26)
is at an extended and unl ocked position,

S
i'sS covered;

for |

nd responsi.ve,

(21),;

..a needl e (24) extending fromthe distal end (29) of the barrel and
a shield (26) coaxially and rotationally

said shield (26) being axially novabl e between
a retracted position in which said needl e point

exposed and an extended
first neans associ ated

when said shield

ocking said shield (26)

(21) at said extended position and for preventing subsequent
novenent of the shield (26) on the barrel

sai d neans

i ncl udi ng a col IRpoi8yiemst Heb diagteal Posder2Piyofmuas tehorter 2ip &%iaf

collar (32) hawﬂghékﬂi%
| east one | ocking pfotu

Skn! 98lHsNG SUr{RECqreailG

erance (48

surface (42) of @i 26hi shyelde),

retrograde axial nove-

the
purposes

4

incl

usiocn
of

ext endi ng i nwar

R

-%’c” ERgtaln@rgdi g at

roman inte- rior

dl'y

i 1P pFBEEBe AR cTYRB)SUSA nBF QUBHE Rt o
engage the firstsd ogkhggrsukbacarnOficvdl drenihas, (33 thergliesytdnt tRg:

invention.

of only one projection would serve the
the present

It can be seen

that projections 45 are rotationally spaced from cibs

44, zpproximately one-eighth of & turn.

.When the 'syringe of <the present invention it
assembled, ané shield 26 is in the retracted position
es seen in Figs. 1 and 2, projections 45 are
positioned within opposed slots 38 cf collar 32. This
arrengement temporarily locks <the shield in <che
retracted position on the Darrel since the shieild
carnot be readily rotated without epplyinc &
rotetional force. Also, in <this arrangement the
shield caznnot be moved axizlly because the distal enés
of ribs 44 contact surface 35 of annulus 34 thereby
preventing movement of <the shield in the distal
direction. Turther, the shield cannot move in &
proximal direction because the conventional ZIinger
flange at the proximal end of the barrel prevents sucl

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 movemexnt
to the shield with respect to the barrel.
r o3

-
-

Sufficient
ational torgue is applied by the user

jections 43 on the

locking

-

until

ro intericr of the shield snap out

38 on the annul the c¢collaz.

of
44 on <tThe
into siocts 38,

us
ibs

-
-

reocation ceontinues

surface o0of <the
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ment' of said shield (26) with respect to said barrel (21), and - second
nmeans associ.ated wth the shield (26) for pre- venting novenent. of the
shield (26) fromits retracted po- sition toward.the extended position,
said neans for preven- ting including a |ocking projection (45) extending
inwardly fromthe interior of said shield, characterised by: a) said
first nmeans being responsive to a conblnedgrota- tional and axially distal
novenent of said shield (26);

clearly seen in Figs. 5 and 6. Typically, <t
rotationai spacing between ribs 44 andlprojections 45
is =2bout one eighth of & turn, although such
rotationeal spacing'may vary according to design of ::

‘medical device. Once ribs 44 are aligned so that they

ere engaced within the slots of the annulus of the
collar, +the shield is +then slidable in an axial
direction over the Dbarrel due =to the guiding
rancement provided by the alignment of the ribs in

he slots.

m
3]

rt
[1
>

As seen in Pig. 8, shield 26 has been moved
y from its retracted position in the direction
toward its extended position, as indicated by <k

T 1, in order to eventuelly
cover completely needle 24, including needle point
30. Once at the fully extended position, the shield

¥ §
[

gXlgl

. arrows aloncside

1]

is firmly locked in position with respect to =Ih
barrel so that axial movement in either direction, as
well as rotztionzl movement, is prevented. To achieve
this 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 ZIour
equally spaced locking protuberances 48 extending
inwardly from interior surface 42 of the shield.
These locking protuberances preferably are arranged %O
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.

ﬁ%hmmwmmmmm%t
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14 D) .-said collar (32) formng a raised annulus (34) around an outside
surf.ace of the barrel (21) and conprises a se- cond | ocking surface and at

| east one slot (38) extending through said collar (32) between said
surfaces; O sai d protuberance (48) being sized to pass through the sl ot
(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 |ocking surface
of said collar (32); d) nmeans (44) assodQ®ted with the shield. (26) for

gui ding the novenent of the shield (26) fromthe retracted to the ex-
tended position and for facilitating the function of the neans for | ocking

the shield (26) on sargobardsel {¥d) @l3ai digzkenged pastinerances 82kd

second means bei ng respon5|ve to rotation, of sai,
axially zligned with cuiding ribs 44 so that as the
ribs slide through slots 38, &ll of the protuberances
ere azligned with slots 38 in the collar so that they
mey pass therethrough. Tach ©protuberance 48 is
dimensionally sized so that it may freely pass through
the siots in the collsr. Further, each protuberance
is defined by an inclined surface 49 and a relatively
flat locking surface 50 which extends substantizlly
perpendicular to the longitudinal axis of the shieid.
in this recard, protuberances 48 take on =z wedge-

sheped configuration as more clearly seen in Figs. $S

dition to the protuberances projecting from

the <interior surface cf the shield, there =zre

é oral locking elements of <the present iavention

sc projecting inwardly Zfrom the interior of <tk
i
e

o

ielid atr its proximeal end. More specifically, th

M

re
3 four locklﬁg stops 52 loczted proximally £from
protuberznces - 48 and spaced substantially egqually

[

- -

around the interior surface of the shield. Stops 52
rreferzbly =are also ' rotstionally spaced from <the
protuberances. While <there are <£four such stops

illustrazted in the drawings, it is understood thsa
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 & stepped
shoulder either opartially or completely arouné tRke
intericr surface of the. shield. Each stop 52
ustrazted in <+he drawings includes a substantially
lat surface 54 which lies substantially perpendicular

5> <the longitudinal axis cof <the shield. In tkis
respect, surfaces 54 of stops S2 lie substantially

This is the replacement sheet
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shield (.26) with respect to said barrel (21) for permtting such novenent;
and f) said neans for preventing being spaced rotationally from said neans .
for guiding, said projection (45) being adapted to engage said slot (38)
when the shield is inits retracted position and, upon rotation of said
shield (26) with respect to said barrel (21), to beconme renoved from said
sl ot (38) whereby said shield (26) is unlgﬁked for no- venent to its
extended position in that said guiding medns is allowed to be axially noved
in said at | east one sl.ot (38). . The device of claim1, including at

| east one stop(52) ex-_-tending |nvvard fromthe interior surface of said
shield (26), s&aF st ad%p§é§1?§eéng§§ée°ft hBrSERBRE 3REAS P sur FHI tBET of

sai d col lar (3%neheBaichegshetdebrb)sustidesaigh exndt ended sposiéh ORnat

thereb reventln |stal “axi al ve of sald Shl | d 6 th res ct

annuius 34 ¢ the collar so that the an.nulus 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
shieid and are sized to fit within and engage slots 38
in the =annulus of <the collar. It can be seen

particulerly in Fig.. 9, that detents 56 bkave =&
slightly rounded configuration which facilitates their

beinc snspped into slots 38 during rotation cf <l
shield zfter protuberances 48 have passed throuch th
slots of the collar. As with stops 52, detents 56 ar
positioned at a location rotationally spaced ZItom
protuberaznces 48, and this rotational spacing is
typicall y about one eighth of a turn.

D
® o

rt

(L]

Figs. 11 and 12 illustrzte the shield st th
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

hie

1]

|_.|
(a1

in the extended position, the shield is rotated
end &t the same +time also moved in an axially dista
direction, in a “twist-pull" moticn. This combined
rotational and axizlly distal movement causes cetents
56 to snap into slots 38 in the annulus of <the

e -2
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3." The device of claim2, including at |east one detent
15 (56) extending inwardly fromthe 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 novenent of said shield

(26) with res-

12

collar. When this occurs as a result of this combined

axial and rotational movement, the shield is locked =zt
the extended position, thereby assuring that needie
point 30 is fully covered by the locked shield.

Locking of the shield with respect to the barcel
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, £urther
exizal mcvement in the forward or distal direction is
preventeé in th

0O
[

arrangement Dbecause faces 54
cking surface 35 on the annulus
the collar. Thirdly, detents 56 are positioned wizthi:

D

®

-
o ®n

stops 52 enga

0
"

slots 38 around the annulus of the collar thereby
reventing rotztional movement of <the shield witl
respect to the barrel.

"y
of
s |

The components of this ©particular syrince
assembly =are easily manufactured, and, except for the
collar and shield, are conventional. The c¢ollar and
the shield are preferably made out of plastic and, as
2 result of <the particular features of the present
invention, acceptable breazk-away and lock-in f£forces
are readily achieved, and 1looser tolerances are
permitted for the manufacture and assembly of the
various components.

(e

Thus. the present invention provides a shielde
medical device in which the point of the needle may b
covered zfter use by a slidable and rotational shieid

®

adapted to be locked when <the shield 1is at the
extended position.
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pect to said barrel (21). 4. The device of claim3, wherein said collar.
(32) has an axially extending height and wherein said protuberance (48) and
sai’d 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 claim4, wherein said detent
(56) is po- sitioned on the interior surface (42) of said shield (26) at a

| ocation axially between said protuberance (48) and said stop (52),but at a

| ocation rotationall'y spaced from said protlberance (48) so that said '
conbi ned rotational and axially distal novenent of said shield (26) causes

the pro- tuberance (48) to pass through t&eAEM$t (38) and the detent (56)
to fall into the slot.

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 _ o
-  second means'associatéd with the shield (26) for pre-
ventinq'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);

This is the replacement sheet
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6

The device of claim 3, wherein the col | ar has a plura- Iity of

angul arly spaced slots (38) and wherein the nmeans includes a plurality of
sai d protuberances (48) and a plu- rality of detents (56), said

pr ot uberances (48) and said detents (56) arranged around the interior
surface (42) of said shield (26) at substantially the sane angul ar spaci ng
as said. slots (38) with said protuberances (48) and said detents (56) being
rotationally spaced from each ot her. 7. The device of claim1, where

'sai d nmeans for guiding includes at |east g rib (44) extending inwardly

fromthe interior surface (42) of said shi‘el'd (26) said rib (44) be-
This is the rgplacgiq 3199y (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-

n

tended position and for facilitating the function of t?e
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

£) 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)
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

ex-

NI T ey e
* ¢ L M s *
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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 .
pr ot uberances (48) into said slot (38) when the shield (26) is noved to the
ext ended po- sition, 8. A syringe assenbly (20) conprising: - a
barrel (21) having proxinal (28) and distal (29)

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 gquiding
includes at least one rib {44) extending inwardly from the
interior surface (42) of said shield (26) said rib (44) be-
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ends and an outside surface; - a plunger (22) slidable within the barrel
(21); -a needl e (24) extending fromthe distal end (29) of the barrel

(22) and tern1nat|ng in a point; - a shield (26) coaxially and
rotationally mounted with respect to said barrel (21), said shield (26)

bei ng axially novabl e 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 |ocking surface; - first means associ ated .
with said collar (32) and said shield (26) agd responsive, when said shield
(26) is at an extended and unl ocked position, for |ocking said shield (26):

at t ﬁa' d ext tenf'eﬁh Oétbhgaltén@ﬁ‘d)raﬁi SYEPt BNgghedsart tqveslélaxgabtltnm@@a@es
Wi respec (0] e arr. SecC S e W,
shiel d (26) forl ‘i) b 58if rf%‘z%(‘/éﬁéma ts%ddt%hFZFg ?’gé’) af;’r%n’r'ifgm said

retracted po- ssleon(38laand w extbdededapdsprictubesdnteseaés | 43ntbosaid
preventing inclyuding £ { Qakl R% W& OérFféid)”(fé} YR Ghe 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 w1th
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'(ZG) is at an
extended and unlocked position, for 1locking said shield
(26) at said extended position and for preventing subse-
gquent axial movement with respect. to thé 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: '
ay 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
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ly fromthe interior (42) of said shield (26), characterised by: a) said
first qreans being responsive to a conbined rota- tional and axially distal
novenment of said shield (26) b) said collar (32) forming a raised annul us
(34) around the outside surface of the barrel (21) and conprlses a se- cond
| ocki ng surface and at Ieast one slot (38) extendlng

17

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 permztting
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 guid1ng 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.

NN 0 RN
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. REPLACEMENT SHEETS  8G ' 510°
t hrough said [{&asmchﬁzx_‘agﬁf ween @mggj_.—_g_urfaces c) neans (44) assocCl :ﬂ 5

wi th the shi dF €igagy) f arpaged di.ng p’ab@d nmovenent-.of the shi elFﬁ:'hPi_g@MENDSHEE'é
retracted tp (& Braw 1¢)e ggjj po%tﬁa @a‘gnd for facilitating: uncti on of

t he neans foﬁ&ﬂﬁ;@kad’i Rag&h e p& _pOnisaid barrel (21) at said extended

position; d sai d secon‘c?] rreans ‘ngrésponsive to rotation of said

shield (26) r sq arrel (1) for permtti ng such novenent;
and e) sai u‘@%ﬁ%o@ﬁ%@f Vert: y‘ﬂn'bher ng_spaced rotationally from said neans

fo di ng, sai dA ALoD &WI ot 38
r guiding, sai FMEDIC EVIGE "I'HJAaQ@UIQﬁBLE N’EEﬁLeEsSillfthﬁf ( )

when the shield i TN Tt TEetTacted—post+t-or—anrt—upeh—

shield (26) with respect to said barrel (21), to becone r enoved fronlsald
slot (38) whereby said shield {26) is unlocked for no- venent to its

ext ended position in that said guiding neans is allowed to be aX|aIIy moved

in said at |east one slot (38)-gorouND OF THE INVENTION

1. Field of the Invention. The present
invention relates to a medical device of the type
having a needle and a shield for covering a point of
the needle after the device is used. The present
invention more particularly concerns a stringe-type
device with a shield for the needle, the shield being
operatively attached to the syringe so that it may be
locked in a position which covers the needle point
thereby protecting personnel who work with these types
of medical devices. )

2. Background Description. Personnel in
hospitals, medical laboratories, doctors offices and

the 1like face the risk of being stuck with sharp
points on needles, blades and other devices used for
- bodily invasive purposes. After any of these sharp-
pointed devices are used in an invasive procedure,
they may be contaminated as a result of any infectious
_ diseases or conditions carried by the patient. The
infectious disease may be transmitted to any person
whe is working  with these devices and who
inadvertently or carelessly gets stuck.

Many sharp-pointed medical devices, . such as
needles, are originally packaged with a cover which is
removable jusi: prior to use. Problems have arisen in
the past when medical personnel have attémpted to
re-shield the device after 'use. Medical personnel
frequently have stuck themselves while attempting
these re-shielding - procedures and, as a result,
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9. The assenbly of cI aim8, further including a renpvable protective cover
(25) which covers said needl e point .,when-the shield (26) is at the

retracted pOSItIOI’] .
E_REPLACEMENT'SHEET |
18 '
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ABSTRACT

A MEDICAL DEVICE WITH A LOCKABLE NEEDLE SHIELD

A medical device (20) includes a barrel (21) With proximal
and distal ends. A .needle (24) extends from the distal end (29)
of the barrel and terminates in a point. A shield (26) is
.coaxially and rotationally mounted on the barrel (21),
This shield (26) 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. The device () includes locking elements
associated with the berrel (21) axd the shield (6). = These
locking elements are —responsive to a combined
rotational and axially distal movement of the shield (26),
when the shield is at an extended and unlocked
position, for locking the shield (6)on the berrel (21) at the
extended position. These locking elements prevent
subsequent rotational and axial movement of the shield (26)
on the barrel (21). '

(Figure 2).
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