99:e&e1<q.nno,po | TI VE ENGAGENENT DI SENGAGEMENT CATHETE%
SLEEVE  Field of mmwmmﬁn Background 16 JUN 2003 The inventidn JUN 2003
el ates to catheters re specifically, the invention relates to a sl eeve
that positively engage Y% introduces to reduce the risk of unintentional
needl e sticks. (2) Background Catheters and sl eeves therefor have been
ubi quitous in the nmedical supplies market for some tinme. A typical catheter
assenbly arrives in sterile packaging and conprises a catheter, the
i ntroduces, and a sl eeve. e [.RO ' t he
needle tip dﬁ)ﬁmlyﬁ EHWE@#S%M%M&M@*‘?@%ME cks as
the catheter and introduces are renoved fromthe sterile packagin
end, the sleeve needs to have sufficient retention forﬂﬂN'“@NﬂﬁM“ﬂMLs not
unlntentlonally become dlsengag%d frog;éEg :ntroduces al
packagln q1b S ion force is toasgeeat, the
i nci dence of nee e pricks 1n the course of renoving the sleeve actually
increases. By Tmyirventsanplates ta ditititedsy Moad kpedfiadlly, theirpledtiva relatane hand
and the introduces in the other, then pulling the sleeve in one direction
and the insleodetha pasitivedy @ppmstaem igitroglsicenty reshee thheiskmfrwdoteatiosalaps
free, the arpgs of the user recoil, causing the user to inadvertently stick
t hensel f .68 SBHS: been an area of substantial concern. One conma way of
retaining the sleeve on the introduces is to nold three detents into the
sl eeve t o ngq&gkgﬁpﬁﬂfular flange on the introduces. This works adequately
for certaﬁ types of catheters. However, catheters have been devel oped t hat
have wi ngs thatatheferd bndl Rteetad HRtr&or U\@Vb%egﬁr@l@ﬁ%dS}’lfﬁl@@Uﬁ@ﬁCﬂ@@ﬁh@f| ent
after introduction. These wi ngs necessitate grooves in the sleeve to
accommodatrerkdidonsoms tiahé.| & tyhizab edthetee mrssesnlslycgvivds inftetila packagingoddct i on

of the grooves, the 16 JUN 2003 structural integrity of the sleeve is
such thatccav%ﬁﬁa@a%eﬁterﬂhsﬁwﬁeuwmgsﬂ%evm gHIePYiPREs §f thesletieyis & very
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the si vo BrorfstiRa et SR HiER it SRl RA Enk BB e Belle' BELERS, "9
unrel i abl ae%tﬁetapgna %réauaagr@rétﬁwed Bt i estild poiaBirglCT@aRe@ntl Sk for
uni nt enti onal needl e sticks. N Z003

the sleeve needs to have suff1c1ent retennon force that it does not unintentionally
become disengaged from the introducer as the sterile packaging is removed.
However, if the retention force is too great, the incidence of needle pricks in the
course of removing the sleeve actually increases. By way of example, a user typically
grabs the sleeve in one hand and the introducer in the other, then pulling the
sleeve in one direction and the introducer in the opposite direction, when the
introducer snaps free, the arms of the user recoil, causing the user to inadvertently
stick themself. This has been an area of substantial concern.

One commaT way of retaining the sleeve on the introducer is to mold three
detents into the sleeve to engage an annular flange on the introducer. This works
adequately for certain types of catheters. However, catheters have been developed
that have wings that permit the catheter to be more easily secured to a patient after
introduction. These wings necessitate grooves in the sleeve to accommodate the

wings while the catheter is sleeved. With the introduction of the grooves, the



BRI EF SUMVARY OF THE | NVENTI ON A positive engagenent/di sengagenent catheter
sl eeve to reduce risks of needle sticks is disclosed. The sl eeve has @E@?@ﬁ3
and a body which define a pair of graoves. The grooves define a defok
region of the sl eeve therebetween. At |east one detent is provided inside

t he -base within the deformable region. A nechanismis provided to cause the
detent to di sengage when the nechanismis actuated. -3 16 JUN 2003 BRI EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is a perspective view of a catheter

wi th introducer and sl eeve of one enbodi nent of the invention. Figure 2 is
a perspective view of the sleeve of the enbodi nent of Figure 1. Figure 3 is
a partial cross-section view of the catheter assenbly and sl eeve of the
enbodi nent of E%gure 1. Figure 4 is a partial sectional view of a sleeve

and cat FETUEFIRS SERBTIY Bf the yesve is siwph Hhat eseagagerapriesaytherdatants & easi ng

the detent,, Fi 5 ] t i i f | t t] nbodi ment of
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ect ond B SRS e PERRE ! DaRRL BB Rl Brofyd R el RedePTl | o8 o
a cat het@eesasfSigdthl ah unrkliabletholMnd (88 strong a hold, both resulting in increased

risk for unintentional needle sticks.



Figure 1 is a perspective view of a catheter with introducer and ﬁlgﬁﬁe ﬁf
one enbodi nent of the invention. The catheter 22 is coupled to a cét t@
hub 26." Hub 26 has wings 24 fornmed as part thereof. Introducer 30 has an
annul ar flange 28 as part thereof to engage sleeve 10. Sleeve 10 has a pair
of grooves 12 disposed to receive the wings 24 of catheter hub 26. Sleeve
10 has a base 11 at an insertion end and a body 13 termnating in a distal
end.,-The grooves define a deformabl e region 14 therebetween. Attached to
the deformable region 14 is an arm16. Arm 16 has a first end where it
attaches to the deformable region 16 and a free end down the sl eeve from

t he base. Pressure on BRg RYIQOBTH AWWENTH @Nuses t he def ornmabl e
region at the base to nove away froman axis of the sleeve. Figure 2 is a
perspective view of the sleeve of the enbodi nent of Figure 1. A plurality
of detents 18, 20 are disposed wthin base 11. \Wile only twp of the
detents ar e/sPRFNAYS ﬁns%mqrgzgﬁgn&?g&nmt catheésretieeye tq sasucsimisks 96si t i oned
symmetrically on the edl across fromthe detent .20, tent 18 . s

a spos BE R HePle i ORPE A Bl e 5Pe 4 B b ih eRBRE Al he

det ent 2 S | - ' WheRnt

intr od&%@eg'o%gr%gg&%al n tﬂges r&a&?%é%@é%«z?eﬁﬁé%ﬁggves I11'2h}‘?teduce t he
st ruct tgagt oheie@ht isyprovidéed ireideriadbd¥e Wishinl theefobRabRCRESR. YAt 0 ke
detent 18 |arger than detents 20 to ensure engagenent even if the

f | exi bimdchgnisauiseprovideachto crusetbe defent dg Wisengage dehen i mechenismnis 14

hol ding | ess, tightly against the annular flange 28. Notably, even with

gr oovedctigteds| eeve 10 woul d be suitable for a wingless catheter provided
that the detents 18, 20 provide sufficient holds so that the sleeve 10 does
not easily beconme unintentionally disengaged. Figure 3 is a parti al
cross-section view of the catheter assenbly and sl eeve of the enbodi nent of
Figure 1. As shown in Figure 1, detent 18 engages annular -5 16 JUN 2003
flange 28, and the wings 24 are seated in the slot 12 such that pressure on
the distal end of arm 16 results in maxinumtranslation away fromthe axis
of the sleeve 10. Arm 16 has a thickness 40, which is greater than the

di stance 42 between the arm 16 and the body 13 of sleeve 10. In one

enbodi nent, the arm 16 is approxinmately aligned with detent 18. By keeping
t he di stance between the arm 16 and the body 13 of the sleeve, |ess than
the thickness of the arm inadvertent nesting, or interlocking of sleeves
during manufacture is prevented. Figure 4 is a partial sectional view of a
sl eeve and catheter assenbly of Figure 3 with the arm depressed, thus

rel easing the detent. In this view, pressure is shown as being applied to
the distal end of arm 16, thereby rel easing the engagenent of detent 18
from annul ar flange 28. Once detent 18 rel eases annul ar flange 28, the
remai ni ng detents 20 provide little or no holding force and the catheter
assenbly may be easily withdrawn fromthe sleeve without the recoil risk
present in the prior art. Figure Sis a perspective view of an alternative
enbodi ment of the invention. Sleeve 60 has a base 61 coupled to a shaft 63,
and a pair of grooves 62 define a deformable region 64 therebetween. A thin
or flexible region 66 is provided partway down the defornmable regi on 64.
Flexible region 66 is flexible relative to the remai nder of deformable
region 64. This may be acconplished by making flexible region 66 of the
same material as the rest of the deformable region 64, only thinner.
Alternatively, different material having different rigidities may be used.
The detents (not shown) within the base 61 are as previously described.
Figure 6 shows a partial cross-sectional view of the sleeve of Figure 5
with a catheter assenbly inserted therein. Pressure on the defornable
region 64 distal to the thin region 66 causes detent 68 on the base within
the deformable region to translate away fromthe axis of the sleeve and

di sengage from annul ar flange 28 of the introducer 30. -6 16 JUN 2003
Figure 7 is a partial sectional view of a third alternative enbodi nent of
the sleeve installed on a catheter assenbly. This enbodinent is simlar to
t he enbodi nent of Figures 5 and 6, except that a pivot protrusion 86 is
provi ded on the inner surface of the sleeve within the defornable region
84. The pivot protrusion 86 contact? the catheter hub, such that pressure
on the deformable region 84 distal To the pivot protrusion 86 causes the
deformable region 84 to act |like a teeter-totter about the pivot
protrusion, such that the detent 88 translates away fromthe axis of the

sl eeve and di sengages from annul ar flange 28. Each of the described

enbodi ments permts the introducer catheter assenbly to be withdrawn from
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-7 16 JUN 2003 What is clainmed is: 1. An apparatus conprising: a Zh%ﬁN2W3
havi ng a body portion at a distal end and a base at an insertion end,

sl eeve and base defining two grooves.at the insertion end, the grooves
along the two sides of a deformable region of the sleeve; a shoul der
portion disposed in said base wherein the passageway through the sl eeve
narrows towards the distal end at said shoulder portion; a plurality of
detents di sposed on an inside of the base, the plurality of detents to
engage an annul ar flange of an item sleeved; and an armcoupled to the

sl eeve between the grooves and apprOX|nater allgned wi th one detent of the
plurality of detents BRIFROE 5 € ein the armis coupl ed
to the deformabl e region at 2 eno aiyacen' 0 the base and has a free
end nore distant fromthe base along the sleeve. 3. The apparatus of claim
1 wherein the apparatus is integrally formed as a single unit. 4. The

appar at us oFlgﬂraﬂmsza PeTepestive tiew axf ra ¢rdlsetar mhthciniesiucandndiskeere of angap
betmeennéw arn1a the deformable region is I ess than the thickness of the
arm 5¢ éhﬁfﬁbp th%‘BYe%HQQIn | wherein the plurality of detents define
vertices of Fiagutrg '2‘%@%' Eers&c Ve &N G t}le slee\ggaE%g o btoBJGan >SSt ﬁ%&%"éefn the

gr ooves.

Figure 3 is a partial cross-section view of the catheter assembly and sleeve of
the embodiment of Figure 1.

Figure 4 is a partial sectional view of a sleeve and catheter assembly of Figure
3 with the arm depressed, thus releasing the detent.

Figure 5 is a perspective view of an alternative embodiment of the invention.

Figure 6 is a partial cross-sectional view of the sleeve of Figure 5 with a
catheter assembly inserted therein.

Figure 7 is a partial sectional view of a third alternative embodiment of the

sleeve installed on a catheter assembly.
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6. A catheter sleeve conprising: a base at one insertion end; a boﬁy
coupled to the base and extending therefromto a distal end, the b d&ﬂWnﬂm
the base defining a first groove and a second groove; a shoul der portion
di sposed in said base wherein the passageway in the sleeve narrows towards
the distal end at said shoul der portion a first detent disposed on the

I nsi de of the base between the first groove and the second groove; and
means for releasing the first detent from an engagenent position. _g_ 16
JUN 2003 - 7. The catheter sleeve of claim6 wherein the neans for

rel easing conprises: an arm adj acent to the base coupl ed between the
grooves and extending toward the distal end of the body, a free end of the
arm separated fromthe body BRIAlFR DIRCRIFIION het er sl eeve of claim 7
wherein the arm has a thickness and wherein the gap is |less than the

t hi ckness. 9. The catheter sleeve of claim6 wherein the neans for

rel easing cg ,J'ei%gﬁiea Pel by e RO, ?ﬁétﬂ@?e? Wi 1R ORY &S ta%tﬂjs Slloflchel he

base; and a f1ex gron between the grooves adjacen o] f

r egi on eafibdigent of tHoMveAEoRaThe cithete® Bal@l&l t¢heeMrt& gl 24 Nrfipnher ei n
the neans for rel easing conprises: a pivot protrusion disposed between the
gr ooveg6ias vimgs 3¢ foumled as Ipertpherpf.pirntodisieo 30thas eordractaraflinge 28f asa
catheter when a catheter is within the sleeve, such that pressure applied
bet weePaFhibesrad 30 eagageisierd Hl. Sleeventd basppaisraftarasyesn cdispessdite fir st

ot Loslt BISIALS ALY LASI A, aRouLar LGS O30 OGS e
_and a body 13 terminating in a distal end. The grooves define a deformable region
14 therebetween. Attached to the deformable region 14 is an arm 16. Arm 16 has a
first end where it attaches to the deformable region 16 and a free end down the
sleeve from the base. Pressure on the arm 16 at its distal end causes the deformable
region at the base to move away from an axis of the sleeve.

Figure 2 is a perspectdve view of the sleeve of the embodiment of Figure 1. A
plurality of detents 18, 20 are disposed within base 11. While only two of the detents
are shown in the figure, a third detent is typically positioned symmetrically on the
base 11 across from the detent 20. Detent 18 is disposed on deformable region 14
between grooves 12 on the base 11. The detents 18, 20 engage the annular flange (28
of Figure 1) when the introducer 30 is seated in the sleeve 10. Because the grooves
12 reduce the structural integrity, in some embodiments, it may be necessary to
make detent 18 larger than detents 20 to ensure engagement even if the flexibility
caused by the grooves 12 results in deformable region 14 holding less tightly against
the annular flange 28. Notably, even with grooves 12, sleeve 10 would be suitable
for a wingless catheter provided that the detents 18, 20 provide sufficient holds so
that the sleeve 10 does not easily become unintentionally disengaged.

Figure 3 is a partial cross-section view of the catheter assembly and sleeve of

the embodiment of Figure 1. As shown in Figure 1, detent 18 engages annular
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end of arm 16 results in maximum translation away from the axis of the sleeve 10.
Arm 16 has a thickness 40, which is greater than the distance 42 between the arm 16
and the body 13 of sleeve 10. In one embodiment, the arm 16 is approximately
aligned with detent 18. By keeping the distance between the arm 16 and the body 13
of the sleeve, less than the thickness of the arm, inadvertent nesting, or interlocking
of sleeves during manufacture is prevented.

Figure 4 is a partial sectional view of a sleeve and catheter assembly of Figure
3 with the arm depressed, thus releasing the detent. In this view, pressure is shown
as being applied to the distal end of arm 16, thereby releasing the engagement of
detent 18 from annular flange 28. Once detent 18 releases annular flange 28, the
remaining detents 20 provide little or no holding force and the catheter assembly
may be easily withdrawn from the sleeve without the recoil risk present in the prior
art.

Figure 5 is a perspective view of an alternative embodiment of the invention.
Sleeve 60 has a base 61 coupled to a shaft 63, and a pair of grooves 62 define a
deformable region 64 therebetween. A thin or flexible region 66 is provided partway
down the deformable region 64. Flexible region 66 is flexible relative to the
remainder of deformable region 64. This may be accomplished by making flexible
region 66 of the same material as the rest of the deformable region 64, only thinner.
Alternatively, different material having different rigidities may be used. The
detents (not shown) within the base 61 are as previously described.

Figure 6 shows a partial cross-sectional view of the sleeve of Figure 5 with a
catheter assembly inserted therein. Pressure on the deformable region 64 distal to
the thin region 66 causes detent 68 on the base within the deformable region to

translate away from the axis of the sleeve and disengage from annular flange 28 of

the introducer 30.
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Figure 7 is a partial sectional view of a third alternative embodiment of the
sleeve installed on a catheter assembly. This embodiment is similar to the
embodiment of Figures 5 and 6, except that a pivot protrusion 86 is provided on the
inner surface of the sleeve within the deformable region 84. The pivot protrusion
86 contacts the catheter hub, such that pressure on the deformable region 84 distal to
the pivot protrusion 86 causes the deformable region 84 to act like a teeter-totter
about the pivot protrusion, such that the detent 88 translates away from the axis of
the sleeve and disengages from annular flange 28.

Each of the described embodiments permits the introducer catheter assembly
to be withdrawn from the sleeve with little or no resistance. The sleeve could be
injection molded or formed in any other conventional means. In one embodiment,
the entry sleeve is integrally formed as one continuous unit. Notably, the sleeves
described above with the grooves, are suitable for many types of catheters, including
both winged and wingless catheters. Thus, a single sleeve design can be used for a
wide variety of different catheters, thereby reducing the tooling and manufacturing
costs which would otherwise be necessary to produce the several different sleeve
types.

In the foregoing specification, the invention has been described with
reference to specific embodiments thereof. It will, however, be evident that various
modifications and changes can be made thereto without departing from the broader
spirit and scope of the invention as set forth in the appended claims. The
specification and drawings are, accordingly, to be regarded in an illustrative rather
than a restrictive sense. Therefore, the scope of the invention should be limited

only by the appended claims.
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1. An apparatus comprising:

a sleeve having a body portion at a distal end and a base at an insertion end,
the sleeve and base defining two grooves at the insertion end, the grooves along the
two sides of a deformable region of the sleeve;

a shoulder portion disposed in said base wherein the passageway through the
sleeve narrows towards the distal end at said shoulder portion;

a plurality of detents disposed on an inside of the base, the plurality of detents
to engage an annular flange of an item sleeved; and

an arm coupled to the sleeve between the grooves and approximately aligned
with one detent of the plurality of detents.

2. The apparatus of claim 1 wherein the arm is coupled to the deformable
region at a first end adjacent to the base and has a free end more distant from the base
along the sleeve.

3. The apparatus of claim 1 wherein the apparatus is integrally formed as a
single unit.

4. The apparatus of claim 2 wherein the arm has a thickness and wherein a
gap between the arm and the deformable region is less than the thickness of the arm.

5. The apparatus of claim 1 wherein the plurality of detents define vertices
of a triangle, with one vertex located on the base between the grooves.

6. A catheter sleeve comprising:

a base at one insertion end;

a body coupled to the base and extending therefrom to a distal end, the body
and the base defining a first groove and a second groove;

a shoulder portion disposed in said base wherein the passageway in the sleeve
narrows towards the distal end at said shoulder portion

a first detent disposed on the inside of the base between the first groove and
the second groove; and

means for releasing the first detent from an engagement position.
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9. The catheter sleeve of claim 6 wherein the means for releasing comprises:

a stiff region between the grooves adjacent to the base; and

a flexible region between the grooves adjacent to the stiff region and remote
from the base.

10. The catheter sleeve of claim 6 wherein the means for releasing comprises:

a pivot protrusion disposed between the grooves within the body, the pivot
protrusion to contact a hub of a catheter when a catheter is within the sleeve, such that
pressure applied between the grooves and distal to the pivot protrusion causes the first

detent to translate away from an annular flange of an introducer.



