ECTI VE NEEDLE COVER CONTAI NVENT BACKGROUND OF THE | NVENTI ON

J. Field of the Invention 5 The present invention rel ates
generally to a protective intravenous (1V) needl e cover contai nnment,

and nore particularly pertains to a protective IV needle co 3,” ‘o
cont ai nment whi ch covers the needle tip after usage to pggaNwcr
accidental injury fromused needles. 10 2. D scugﬁyga- gt he
Prior Art : The present invention relates to clini Caby\spec

apparatus of the typé in which pointed needl es are used to puncture the
skin of a patient, and in particular to cat heters enpl oyi ng such needl es

to effectyate venous y@dyﬁugrvgﬁuEgDLE COVER CONTAINMENT | known and conmon
practice by

BACKGROUND OF THE INVENTION

. 1. Field of the Invention

5 ' The present invention relates generally to a
protective intravenous (IV) needle cover containment,
and more particularly pertains to a protective IV needle
cover containment which covers the needle tip after
usage to prevent accidental injury from used needles.

10 2. Discussion of the;g;ibr Art

The present invention relates to clinical
apparatus of the type in which pointed needles are used
to puncture the skin of a patient, and in particular to
catheters employing such needles to effectuate venous

15 punctures.

It is well known and common practice by
physicians to inject fluids and drugs directly into the
bloodstream of patients. Also, during surgical
operations, it is frequently necessary to administer

o0 whole blood transfusions and parenteral fluids.
ﬁistorically, introduction of such fluids into the
cardiovascular system of a patient has required the
making of a venipuncture using a hollow rigid needle
having a proximal attachment site for fluid connecting

25 the needle to a source of intravenous fluid or the like.
This method of administering fluids created some
persisting problems in the art. Primarily, the rigidity
of the needle within the vein requires that the needle,
usually on the arm, be maintained, for reasons of

30 safety, in a fixed position at the general site of the
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physicians to inject fluids and drugs directly into the bl oodst r eam of
patients. Also, during surgical operations, it is frequently necessary
t.0 adm ni ster 20 whol e bl ood transfusions and parenteral fl uids.

H storically, introduction of such fluids into the cardiovascul ar system
of a patient has required the maki ng of a veni puncture using a holl ow
rigid needle havi ng a proximal attachnent site for fluid connecting 25
the needle to a source of intravenous $3«uid or the like. Thi s nmet hod of
adm nistering fluids created sone persisting problens in the art.
Primarily, the rigidity of the needle within the vein requires that the
needl e, 3jusenipunocbhurkethrougheutratheadurdtibnrofefiduid of 30 safety, in a

fixed positigf; 3istPEe 9602 £32hEeQ5160C which mdy consume
considerable time. Secondly, where it has been
necessary to periodically draw blood samples and/or

5 successively administer intravenous fluids, the patients
may be required to experience a venipuncture each time,
which repeated venipunctures are generally highly
traumatic.

More recently it has been the practice to

10 insert a flexible catheter tube into a vein and leave
the catheter tube in such a position for purposes such
as periodically administering fluids, transfusions and
medication, collecting of blood samples, etc. In this
way, the trauma, extravasation, infiltration, etc., of

15 repeated venipunctures are avoided and the danger and
discomfort of leaving a rigid needle in the body for a
prolonged period of time are overcome. To place the
distal end of such a flexible catheter tube within a
body cavity, such as a vascular cavity, a cannulated or

20 hollow needle is used to make the venipuncture.

. Thereafter following the venipuncture, the catheter
tube, which is telescopically mounted with respect to
the needle, is displaced relative to the needle into the
vein of the patient. The needle may thereafter be

25 dompletely‘;emoved from the catheter tube and disposed
of. Having been in the patient's body, where it may
have been exposed to infectious agents, the needle
represents an infection hazard to clinical personnel if
they should accidentally jab themselves with it after

30 withdrawal.
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-2- 1 veni puncture throughout the duration of fluid adm ni stration or
transfusi on, which may consune considerable tine. Secondly, where it has
lzeen necessary to periodically draw bl ood sanpl es and/or 5 successively
adm ni ster intravenous fluids, the patients may be required to
experience a venipuncture each tine, whi ch repeated veni punctures are
general ly highly traumati c. More recently it has been the
practice to 10 insert a flexible catheger tube into a vein and | eave t he
catheter tube in such a position for purposes such as periodically

adm nistering fluids, transfusions and medi cati on, collecting of blood
sanpl es, etc. In thi Intravehodsecdthaters @dy alrsdinfusicomiafl tration,

Gl Scontor t MRS THS BT e S A B W P00 et o
of tine arEregrently phoducede irthdwo dgenexiale fivrmis :sudhroughesthgi-e cat het er
t ube withi Ene%dlebmé{e%\oértﬁyﬁkeﬁf%l% g m&t@rr %Vltwqea gta?re@?nnul ated or 20

hol | ow needl@ T's use he “veni punct ure. er ol l owi ng t he
veni punctutbrough thehaesdle capnulghiaad iintoetde: ¥eidaofy 8rount ed with
respect tOpatient, and over-the-needle catheters, in which the

needle and a concentric outer catheter are inserted into

the vein, and the needle is then withdrawn from the

emplaced catheter. )

10 A typical over-the-needle IV catheter requires
the user to remove and then dispose of a contaminated
needle after the needle tip and catheter are properly
located in the vein of the patient. Once the needle is
withdrawn from the catheter, the user's immediate

15 priorities are infusion set connection and site
preparation, including the taping of the catheter to the
patient. Because of the urgency of these procedures,
the needle is normally just dropped conveniently nearby
and then retrieved later. Since the needle at this time

20 is exposed and located close to where the user is
completing work with the catheter, accidental self-
inflicted needle injuries are not uncommon.

The possibility that clinical personnel might
contract conditions such as AIDS or hepatitis through

25 accidental punctures by used needles has been regarded
seriously. Accordingly, a significant body of prior art
has been developed for preventing such accidental
punctures. Now that the range of conditions to which
clinical personnel are exposed as a result of accidental

30 needle punctures includes the condition AIDS, it is even
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t'he needle, is displaced relative to the needle into the vein of the
patient. The needle may thereafter be 25 conpletely renoved fromthe

cat heter tube and di sposed " of. Having been in the patient's body, where
it may have been exposed to infectious agents, the needle represents an
I nfection hazard to clinical personnel if t hey shoul d accidentally jab
thenmsel ves with it after 30 \M’thdrawal.4 35

- 3- -a=

1 more important to provide a safety mechanism which
offers such personnel fail~safe protection, i.e. a
device which operates without the need for conscious
forethought on their part, a mechanism which

5 automatically protects the pointed end of a needle from
the moment when it is withdrawn from the body of a
patient. _

Lemieux U.S. Patent 4,952,207 addresses this
problem, and discloses an intravenous cathefer which
10 protects a clinician from accidental puncture which may
result in the transfer of dangerous infections. The
catheter is introduced with the aid of a needle, which
is thereafter withdrawn from the patient's body into a
protective needle guard housing without exposing the
15 needle tip during the process. The needle guard housing
is latched in place after needle withdrawal, and
withdrawal and locking are effected in one continuous
motion.
The present invention represents an
20 improvement on the Lemieux patent, which is explained in
greater detail with reference to Figures 1-4 herein.
SUMMARY OF THE INVENTION
Accordingly, it is a primary object of the
present invention to provide a protective IV needle

25 cover containment.

- A further object of the subject invention is
the provision of a protectivé IV needle cover
containment which assures that the needle is secured
against accidental puncture after it is withdrawn from

30 the patient's body. 1t would be desirable for a needle
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Fhtravenous catheters for the infusion of fluids into the peripheral

veins of a patient are frequently produced in two general fornmns:

t hr ough-t he- needl e catheters, in which a catheter is threaded 5
through the needle cannula and into the vein of a patient, and
over-the-needl e catheters, in which the needl e and a concentric outer
catheter are inserted into the vein, and the needle is then w thdrawn
fromthe enpl aced catheter. 10 =3- A typi cal over-the-needle IV
catheter requires the user to renove and then di spose of a contam nated

Vern of thapde ReueIE RREtetet of o Shay PiARSHY uptdr M8 AL o (e
user's i rmmbwlda Bé ms’orpreﬁsrabhedﬂnstm rseéd b ngnesxrd oo doel site

pr epar atio é@'iﬁ%@%&%ﬁ% '&Qe:of @%&&H@t tQy %Fae icdpiyent.

Because of Re urgenc ese procedures I's normal |y JUSt
dr opped coriron arkthdrawal\of theheedlie rkstam cthey P%ﬁ-‘@nt&%’e@l@ﬁé needl e

at this tn%, mrkd&ﬁ&i&%&ﬂx%ﬂdﬁ%&tﬂpméﬁm@tﬁé s

conpl et i w th the catheter, accidental self- |an|cte needl e
injuries are not uncdfh@fcordance with jghe jrachings \heugincg the cal

personnel pr@¥ent qwgmw(pwwcwss i dharaviindus lcdtheids iwd ttHir ough 25
ecident o PRSI AP SRR RIE" B SR R
prevent i ng comprises decatheteuassenikly Nacluding heqahhya:m:f conditions to
whi ch 10 attached to a hollow catheter hub, and an introducer
needle assembly. The introducer needle assembly
includes a hollow needle with a distal tip, with the
needle being affixed near its proximal end to a needle
hub, the distal end of which is suitable for engagement
15 with the hollow catheter hub. The needle has a
substantially round diameter outer shape extending along
the distal end thereof, and a nonround deformed outer
shape at a given distance from the distal end for
engaging a needle guard. The needle guard includes a
o0 distal portion having a longitudinal length greater than
the given distance and a proximal portion having the
same nonround deformed outer shape as the needle to
allow the nonround deformed portion of the needle to
pass therethrough, but to engage and prevent the round
25 distal end of the needle from passing therethrough. The
needle guard is mounted for relative movement with
respect to the needle as the needle is withdrawn from
the catheter until the nonround deformed shape of the
needle guard engages the round distal portion of the

30
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clinical personnel are exposed as a result of accidental 30 needle

punctures includes the condition AIDS, it is even 35

-4- 1 nore inportant to provide a safety nechani sm which of fers such
personnel fail-safe protection, i.e. a devi ce whi ch operates w thout the
need for conscious forethought on their part, a nmechanismwhich 5

automatically protects the pointed end of a needle from t he nonent when
it is wwthdrawn fromthe body of a ~8t i ent .

1 needle, at which position the distal portion of the
needle guard extends over and guards the needle tip.
In greater detail, the nonround deformed outer
shape of the needle guard also rotationally orients the
5 needle, and the needle guard further includes a latch
mechanism to engage the lumen of the needle to prevent
the needle guard from travelling back toward the
proximal end of the needle when the latch mechanism is
engaged. The nonround deformed shape can have an oval
10 shape, or a deformed oval shape, or any suitable
nonround shape. The distal portion of the needle guard
preferably comprises a cylindrical portion having an
inner diameter slightly larger than the outer round
diameter of said needle.

15 BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing objects and advantages of the
present invention for a protective needle containment
cover may be more readily understood by one skilled in
the art with reference being had to the following

o0 detailed description of several preferred embodiments
thereof, taken in conjunction with the accompanying
drawings wherein like elements are designated by
identical reference numerals throughout the several
views, and in which: _

25 Figure 1 illustrates a cross-sectional view of
a prior art IV catheter constructed with a needle guard
in place in the catheter hub; )

Figure 2 illustrates the needle guard of
Figure 1 in cross-sectional detail;

30
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Lem eux U.S. Patent 4,952,207 addresses this probl em and di scl oses an
i ntravenous catheter which 10 protects a clinician fromaccidental puncture

whi ch may result in the transfer of dangerous infections. The

catheter is introduced with the aid of a needle, which is thereafter

wi thdrawn fromthe patient's body into a protective needl e guard housi ng
wi t hout exposing the 15 needle tip during the process. The needle guard
housi ng i s~latched in place after neéedl e wthdrawal, and wi t hdr awal
and |l ocking are effected in one continuous not i on. The

present ipvention rep SR | ' e t e la€ atent, which
I's explaified in grggggggdgtg%ﬁgﬁkgﬁE%éfgﬁgnggggggF ggggsu§?§ her ei n.
SUMVARY OF PREitfilvERd @k the proximal epdoofii theypeedles a prinary object
of the present invegigide!d RiRUEUEaReR! BhEChiba1EVgRRH! Gnda cover

cont ai nrent , urther object of the subject invention is

the provisi dAckedaals shecdistalvepdecafetBgyBredlesont ai nnent which assures

that the geedle is sepug@fle 5 2WRuBELatEsi deBiassPE8etibRadf YEewi IS
W thdrawn™fLom 30 S08r82ihPBlade0lYa LhehiSted REnISShERPLELLE" 2 needle
pursuant to the teachings of the present invention;
Figure 6 illustrates the needle guard of
Figure 5 when positioned at the proximal end of the
10 needle; .
Figure 7 illustrates the needle guard of
Figure 5 when locked at the distal end of the needle;
and
'Figures 8 and 9 are sectional views along line
15 A - A in Figure 6 showing cross sectional views of -
different embodiments of the needle shaft.
DETAILED DESCRIPTION OF THE DRAWINGS
Referring to the drawings in detail, Figure 1
illustrates a construction for an 1V catheter
o0 constructed in accordance with the principles of Lemieux
U.S. Patent 4,%52,207. The catheter 10 comprises a tube
15 made of fluorinated ethylene propylene or
polyurethane material. The tube 15 is tapered at its
distal end 14 where it may easily slide into an opening
25 in the patient's body formed by a hollow needle 12. The
proximal end of catheter tube 15 is concentrically
affixed within the distal end of a dual diameter
catheter hub 16, 18. The dual diameter hub terminates
at its proximal end in a tab or fitting, suitable for
30 attaching the catheter hub to a tubing set which
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35 1 to be securely protected by a small needl e guard, and it
woul d be nost preferable for the needle guard to be noved into position
over the needle tip automatically upon wit hdrawal of the needle fromthe
patient, without 5 the intervention of any special notion by the user.

In accordance with the teachings herein, the present invention provides
an intravenous catheter with a self-locating needl e guard. The

i ntravenous cat heter conprises a cggheter assenbly including a catheter
10 attached to a hollow catheter hub, and an introducer needl e assenbly.
The introducer needl e assenbly i ncl udes a hol | ow needl e with a distal

LLE: r%ggd%gﬁgpisegg lQWEShEQegBELE?gBF%EPohESfggég'”Ebhénéatheteaeedle
10 is engaged by the hollow needle 12 is affixed
at its proximal end to a needle hub 20.

The proximal end of the catheter 15 is secured

5 w1thin passageway 17 of the distal end 16 of the
catheter hub by a sleeve 40. The sleeve 40 is
positioned within the proximal end of the lumen of the
catheter 15. By forcing sleeve 40 into the lumen of the
catheter, the sleeve effects an expansion of the

10 proximal end of the catheter into contact with the

internal surface of the passageway 17, thereby locking
the hub and catheter together to prevent axial movement
therebetween.

The hollow needle 12 extends from its distal

15 tip through the catheter 15 and sleeve 40, and into a

passageway 27 in the center of the needle hub 20. The
proximal portion of the needle 12 is affixed as by epoxy
24 to the distal end of the needle hub 20. The proximal
end of the needle 12 extends beyond the epoxy and into

oo the passageway so that the lumen of the needle is not
-£illed with epoxy during the attachment procedure.

The distal end 28 of the needle hub 20 is of a
lesser diameter than the major portion of the needle
hub. This lesser diameter end is dimensioned to engage

25 the open proximal end of the catheter hub 18.

A needle point guard 30 is located within a
cavity 22 in the catheter hub. Figure 2 is an enlarged
cross-sectional view of the needle point guard 30, which
resembles a flanged cylinder. The cylindrical distal

30 portion 32 of the guard has an internal aperture with a
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215 with the hollow catheter hub. The needl e has a substantially round

di anet er outer shape extending al ong the distal end thereof, and a
nonround def orned outer shape at a given distance fromthe distal end
for engagi ng a needl e guard. The needl e guard includes a 20 distal
portion having a longitudinal |length greater than t he given di stance and
a proximal portion having the - sane nonround deforned outer shape as the
needl e to al | ow t he nonround deform&t portion of the needle to pass

t heret hrough, but to engage and prevent the round 25 distal end of the

el at | ve TrodLABRteRi YRLCH | BapbLes Ghe HRORELEn o3t el FABIPEORERIY! har aun
from the gabhgt €he URéeA1é he2 DoNTRENiNnNet odimteténpef othehe  needl e-guard
engages thec§fyﬂ rgégiaéopgiéﬁogzOis??&stBQlightly3§arger than the

outer diameter of the needle. At the proximal end of

5 the guard 30 is a circular 1ockin§ flange 34 with a

central aperture 36 which is concentric with that of the

cylindrical portion 32. The diameter of the flange

aperture 36 is slightly less than the outer diameter of

the needle 12. The flange 34 and a proximal portion of

10 the cylindrical portion 32 is slit horizontally by an
expansion slot 38. The needle point guard 30 is made of
a flexible material so that the flange and cylindrical
portion will flex open and closed again as described
below.

15 Referring concurrently to Figures 1 and 3,
when the catheter and introducer needle are assembled
prior to use, the needle point guard is slipped over the
point of the needle to slide to a position adjacent the
distal end of the needle hub 20. Since the flange

oo aperture 36 is slightly smaller than the outside
diameter of the needle, the needle will spread the
needle point guard open at the expansion slot 38. The
catheter and catheter hub are slipped over the needle
until the hub 18 engages the distal end of the needle

25 hub as shown in Figure 1. The needle point guard 30 is
thereby enclosed within the cavity 22 of the catheter
hub. The spreading of the flange 34 causes the top and
bottom of the flange to engage the inner wall of the
catheter hub, as indicated at 39. The needle point

30 guard is thus snugly retained within the catheter hub
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1-needle, at which position the distal portion of the needl e guard

extends over and guards the needle tinp. In greater detail, the
nenround deformed outer shape of the needle guard also rotationally
orients the 5 needle, and the needle guard further includes a |atch
mechani smto engage the lunen of the needle to prevent t he needl e guard
fromtravelling back toward the proxi mal end of the needl e when the

| at ch mechani'smis engaged. The nontXmd def orned shape can have an oval
10 shape, or a deformed oval shape, or any suitable, nonround shape. The
di stal portion of the needle guard preferably conprises a cylindrical

portion havicayidy 22. nie efisunst getantjon pi shenesdde medmdut er round
di aneter of Ra,4 RA'HIR the BRVERYRICRIR Y FurtierPBe\\ddsirable
The foregoing objects and advant ages qf the resent inventi or a
protective feddm prceckdons e’%&&’é’ll%frﬁ’@' 1NDed; I"?ﬂnd’%? d by
one skil | ed datheterhhud just! prosfimadnehebdntended locatdonolofowhey 20
detail ed ge%%gkaai%g g%di%%%%@ a%riugrred enbodi nent s
' After the user has properly positioned the
needle tip and distal end of the catheter within the
artery or vein of a patient, as indicated by the
presence of blood in a flash changer, not shown, the
10 needle and needle hub are withdrawn from the catheter in
preparation for attachment of a tubing set to the '
catheter hub. As the needle is initially withdrawn, the
needle point guard 30 slides along the needle, but
remains in position in the cavity 22 due to the
15 engagement of the flange 34 and catheter hub at 39. The
needle point guard 30 slides along the needle as shown
in Figure 3. Finally, the needle is withdrawn so that
an engagement slot 50 near the tip of the needle 12
becomes aligned with the flange 34. At this time, the
o0 expansion slot 38 of the guard springs closed as the rim
of the flange about aperture 36 is captured in
engagement with the slot 50. Since the flange is no
longer spread it is no longer retained with the catheter
-hub, but will leave the cavity 22 in engagement with the
o5 needle 12 and slot 50, as shown in Figure 4. The needle
may then be safely set aside without danger of
accidental injury.
Figure 5 illustrates a sectional view of a
needle point guard 51 is located within cavity 53 in the
30 catheter hub 50. Figure 6 is an enlarged cross
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thereof, taken in conjunction with the acconpanying drawi ngs wherein
| i ke el ements are desi gnated by I dentical reference nunerals throughout

t he several views, and in which: 25 Figure 1 illustrates a
cross-sectional view of a prior art IV catheter constructed with a
needl e guard in place in the catheter hub; Figure 2
Illustrates the needl e guard of Figure 1 in cross-sectional detail; 30
35 =11 = -7-

1 sectional view of the needle point guard 51 mounted on
- the proximal end of needle shaft 54, with latch 52 held
in an up position by needle shaft 54. In Figure 5,
latch 52 is engaged against projection 55, which
5 prevents needle point guard 51 from retracting out of
cavity 53 so long as latch 52 is held in the up position
by needle shaft 54.
Needle point guard 51 has an aperture shape at
its proximal end which conforms-in shape to the deformed
10 section of needle shaft 54, shown in one embodiment in
Figure 8, deformed section 58, allowing the deformed
section 58 to slide freely through the aperture, but not
the round, undeformed section 59 of the needle. Needle
‘point guard 51 has an aperture shape at its distal end,
15 of a length greater than the undeformed section of
- needle shaft 54, and of a shape and size to allow both
the deformed and undeformed section of the needle shaft
to slide freely thereinto. It is this relationship of
aperture shape and needle shaft shape which, as will be
o0 described later in further detail, prevents the needle
point guard from sliding off and exposing the distal end
of the needle shaft. T
After the user has properly positioned the
needle tip and distal end of the catheter within the
25 artery or vein of a patient, the needle 54 and needle
hub 56 are withdrawn from the catheter. As the needle
is withdrawn, the needle point guard 51 is retained
inside cavity 53 by latch 52. The deformed section of
needle 54 slides freely through the needle point guard
30 51 until the round distal section of needle 54 enters
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s Figure 3 illustrates the needl e guard when positioned at the

proxi mal end of the needle; Figure 4 illustrates the needle
guard when | ocked at the distal end of the needle; 5 Figure 5
i‘l lustrates a cross-sectional view a needl e guard in place in a catheter
hub constructed pursuant to the teachings of the present invention;
Figure 6 illustrates the needl e guard of Figure 5 when positioned at the
proxi mal end of the 10 needl e; -12- Figure 7 illustrates the needl e
guard of Figure 5 when | ocked at the distal end of the needle; and

Figures 8 and 9 are sectional views along line 15 A - Ain Figure 6 show ng
cross secli emdl seiatss ipto negdiiee podnte gbaaidndit, s whichhbesaudee ofhaf t .

DETAI LED DEESB'EEE%@nQEiFﬁE tra?’ﬂ@@dle guard 51, RRkCrbuRd sectiendraw ngs

in detail, Figure tes a conStruction for an |V _catheter 20
const r uct ed°fnngeddedadc canpek PE§SpFPHEP§PesPEFVEEFFBExneed ©s. Patent
4,952, 207. fheneaghatrar 510feemPEliaing bfcthe diskrdcenl bfuneedaeed

eIVl enc, 0T SRUEETENST ns, BRLY LERHZAECFIbE b nebilel WiCahALRS 1HE8°T o0, 2
pati ent's bndgdler peiinbygaapdl by hatdhe522isThew dipeckilynbvendtbée
catheter tuBg.lonbScfCREER1E! $@hkY 57, and is now no longer being
held up by the surface of needle shaft 54, and is driven
down into the opening of needle lumen 57 by the spring
10 Pressure of latch 52. When driven down, two things
occur, first, latch 52 will prevent needle point guard
51 from retracting back on the needle shaft to re-expose
the heedle point, and second, latch 52 is now clear of
projection 55, allowing needle point guard 51 and latch
15 52 to retract out of cavity 53 while secured onto the
distal end of needle shaft 54 as it is removed from the
catheter hub.
In Figure 7, latch 52 is shown driven into the
opening of needle lumen 57, while needle point guard 51
o0 1s at the distal end of the needle shaft 54.
Figures 8 and 9 are sectional views along line
A-A in Figure 6 showing cross sectional views of
different embodiments of the needle shaft. In the first
embodiment of Figure 8, the needle shaft defines an oval
25 deformed shape 58 and a round shape 59. In the second
embodiment of Figure 8, the needle shaft defines an
inwardly deformed shape S58' and a round shape 59'.
In summary, a portion of the round needle
shaft is deformed into an oval shape (or other
30 deformity), and the internal dimensions of the needle
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affixed within the distal end of a dual dianmeter cat heter hub 16, 18.

15 is

The dual dianmeter hub term nates at its proximal end in a tab or
fitting, suitable for 30 attaching the catheter hub to a tubing set which
35 1 adm nisters a source of intravenous fluid. The catheter
10 i s engaged by the hollow needle 12, which is affixed at its proxinal
end to a needl e hub 20. The proxi mal end of the catheter
secur ed -13-

1 guard conform to that shape and size, which allows the

10

15

20

25

30

35

protective guard to slide along the deformed oval
section but not the round section. This design not only
restrains the guard from travelling beyond the distal

" end of the needle, but also rotationally orients the

guard, allowing a latch mechanism to engage the lumen of
the needle to prevent the guard from travelling back
toward the proximal end of the needle.

- While several embodiments. and variations of
the present invéntion for a protective needle cover
containment are described in detail herein, it should be
apparent that the disclosure and teachings of the
present invention will suggest many alternative designs
to those skilled in the art.



'5"mﬁthin passageway 17 of the distal end 16 of the catheter hub by a
sl eeve 40. The sleeve 40 is poaLtioned within the proxi mal end of the

| umen of the catheter 15. By f Mﬂ!‘gﬂl’ﬂ'ﬁﬂm&ﬂlnto t he :umag 011: Eﬂe
i M proxi mal end of the

catheter, the sleeve effects an e mein
catheter into contact with the i nternal surface of the passageway 17,

t hereby | ocki ng the hub and catheter together to prevent axial novenent
t her ebet ween. The hollow ngedle 12 extends fromits distal 15

tip through the catheter 15 and sleeve ™0, and into a passageway 27 in
the center of the needle hub 20. The proxi mal portion of the needle 12 is

af fi xed PRy o-khe distal end of the needl e hub 20. The
proxinaqu RiaB038Y crad I% 2 extends bezond the_egoxy and into 20 the
passageway so that thé-l udBniBtraNenpusdrathetast with pj 8818t h epoxy

during the gbbaghﬁ?nheaagéeguagd comprising: The distal end 28 of the
needl e hub 20 is of a '

needi 6 | hub. Thi's |Bssch GRERETEF aRSeRbIY, raRLrated pocahhSEERos (e
open prox nattachedf tbha helbewecabhbtés. hub; A needl e point guard
onl arged cr oss sechrondh UnEbpAfoRR hHgafS ARhEkRIY, 1AEHAERE, Y O
resenbl es ashélloyecneedlendith ghdispalntiipcasaidsneedde beingon 32 of the
guard has aggf{%k&d "RbarPEEs Upfo¥inil %end to a needle hub, the
distal end of said needle hub being suitable for
10 engagement with said hollow catheter hub, said needle
having a suhstantialiy round diameter outer shape
‘extending along the distal end thereof, and a nonround
deformed outer shape at a given distance from the distal
end thereof for engaging a needle guard; and
15 c. a needle guard including a distal portion
having a longitudinal length greater than said given
distance and a proximal portion having said same
nonround deformed outer shape as the needle to allow the
nonround deformed portion of the needle to pass
20 therethrqugh, but to engage and prevent the round distal
"end of the needle from passing therethrough, said needle
guard beihg mounted for relative movement with respect
to said needle as said needle is withdrawn from said
catheter until said nonround deformed shape of said -
25 needle_guafd.engages said round distal portidn of said
needle, at which position said distal portion of the
needle guard extends over and guards said needle tip.
2. An intravenous catheter as claimed in
claim 1, wherein the nonround deformed outer shape of
3o_the needle guard rotationally qrients the nonround
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35 1 di aneter which enables the portion 32 to slide snoothly
al ong the_needle 12. The inner dianmeter of the cylindrical portion 32

bs just slightly |arger than the outer dianmeter of the needle. At the

*pr oxi mal tuilg"ﬁ"ﬂmuﬂlﬂ d 30 is a circular locking flange 34 with a
central a s concentric with that of the cylindrica
portion 32. The di ahet’er *of the fl ange aperture 36 is slightly less than

t he outer dianeter of t he needl e 12158Fhe flange 34 and a proxi mal
portion of 10 the cylindrical portion 32 is slit horizontally by an
expansion sl ot 38. The needl e point guard 30 is nmade of

1 deformed portion of the needle, and the needle guard

further includes a latch mechanism to engage the lumen
of the needle to prevent the needle guard from
travelling back toward the proximal end of the needle

5 when the latch mechanism is engaged.
3. An intravenous catheter as claimed in

claim 2, wherein the latch includes a projection which
locks the needle guard in the hollow catheter hub while
the round diameter needle shaft is present and extending

10 through the needle guard.
4. An intravenous catheter as claimed in

claim 1, wherein the nonround deformed shape has an oval
shape.
5. An intravenous catheter as claimed in
15 claim 1, wherein the nonround deformed shape has an

inwardly deformed shape.
6. An intravenous catheter as claimed in

claim 1, wherein said distal portion of said needle
guard comprises a cylindrical portion having an inner

oo diameter slightly larger than the ocuter round diameter
of said needle. '
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a.flexible material so that the flange and cylindrical = portion will flex
open and cl osed again as descri bed bel ow. 15 Referring
concurrently to Figures 1 and 3, when the catheter and introducer needl e
are assenbl ed prior to use, the needle point guard is slipped over the
point of the needle to slide to a position adjacent the di stal end of
the needl e hub 20. Since the flange 20 aperture 36 is slightly smaller than
t he outside ‘di ameter of the needl e,~-1ge needle will spread the needl e
poi nt guard open at the expansion slot 38. The catheter and catheter hub
are slipped over the needle until the hub 18 engages the distal end of

the needl 3 ZBSTRACT OFTHE IDISC . The needl e point guard 30 is .
O he s 54 Caucdh AEEEREo lnd i, CAUIPL aere ik cli ob 70 10
i nner wal | ofeedle guard.heflhe Hmtravenows catheter Ipmpriseseddl e point 30
guard i's thyg QY dstietitl§d 1Hd1tdidg e CAltheter Attached ta
' 5 hollow catheter hub, and an introducer needle assembly.
The introducer needle assembly includes a hollow needle
with a distal tip, with the needle being affixed near
its proximal end to a needle hub, the distal end of
which is suitable for engagement with the hollow
10 catheter hub. The needle has a substantially round
diameter outer shape extending along the distal end
thereof, and a nonround deformed outer shape at a given
distance from the distal end thereof for engaging a
needle guard. The needle guard includes a distal
15 portion having a longitudinal length greater than the
given distance and a proximal portion having the same
nonround deformed outer shape as the needle to allow the
nonround deformed portion of the needle to pass
therethrough, but to engage and prevent the round distal
o0 end of the needle from passing therethrough. The needle
guard is mounted for relative movement with respect to
said needle as the needle is withdrawn from the catheter
until the nonround deformed shape of the needle guard
engages the round distal portion of the needle, at which
o5 position the distal portion of the needle guard extends
over and guards the needle tip. The nonround deformed
outer shape of the needle guard also rotationally
orients the nonround deformed portion of the needle, and
the needle guard further includes a latch mechanism to
30 €ngage the lumen of the needle to prevent the needle
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1-cavity 22. To ensure retention of the needle point . guard within the

cavity 22, it may further be desirable to form projections extending
fromthe inner wall of the catheter hub just proxinmal the intended

| ocation of the 5 guard, as indicated at 44. After the user
has properly positioned the needle tip and distal end of the catheter
within the artery or vein of a patient, as indicated by the presence
of blood in a flash changer, not showrlZHe 10 needl e and needle hub are
wi t hdrawn fromthe catheter in preparation for attachment of a tubing
set to the catheter hub. As the needle is initially w_thdrawn, the

needl e poln@Ua¥s £rem $irayed ldingback: teowadde the proximalaiend iof position
in the cavi ithe?Aedddlel Wheht the 1ataticfRicha®ishha sl letgagedt and catheter hub

at 39. The needl e point guard 30 slides along the needle as shown in
Figure 3. Finally, the needle is withdrawn so that- an engagenent slot 50
near the tip of the needle 12
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beconmes aligned with the flange 34. At this tinme, the 20 expansion slot 38
of the guard springs closed as the rim of the flange about aperture 36
is captured in engagenment: with the slot 50. Since the flange is no
l‘'onger spread it is no longer retained with the catheter hub, but will

| eave the cavity 22 in engagenent with the 25 needle 12 and slot 50, as
shown in Figure 4. The needl e may then be safely set aside without
danger of accidental injury. Figure 5 illustrates a
sectional view of a needl e point guard 51 is located within cavity 53 in
the 30 catheter hub 50. Figure 6 is an enlarged cross 35
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t he proxi mal end

1 séctional view of the needle point guard 51 nounted on
in an up position by needle—__
ch

of needle shaft 54, with latch 52 held
shaft 54. In Figure 5, | atch 52 i s engaged agai nst projectign %F, whi
5 prevents needl e point guarg 51 fromretracting out of cavi HagBeen Replace
d ip/Ahe up position by needl e shaft ,””l”,”"l
n

long as latch 52 is hel ‘
Needl e poi nt guard 53;2 afij aperture shape at I ts proxinal
conforns in shape to*he d¢fprned 10 dection of needle shaft 54, shown |
B, deforned section 58, allow ng the deforned

he round,

one enbodi nent in Figurg &
section 58 to slide freel yJthrough the aperture, but mot
undef or ned section 59 of # g4 needl e. Needl e poi nt guard has an
aperture shape at its disfjad end, 15 of a I ength grPater n the
undef ormed section of % §.|e shaft 54, and of a kD size to allow
bot h the deforned and ! hef or med section of the needl e/SHaft to slide
freely thereinto. It is tﬁ k rel ati onship of . aperture Shape and needl e
shaft shape which, as wilj}ff f8e 20 described later in furtferfdetail,
prevents the needle pelled guard fromsliding off and sing the distal
end of the needle sha%‘ﬁ_ After the user properly
posi tioned the needl e p and distal end of the cathdterf within the 25
artery or vein of a patijg i, t he needl e 54 and needl e

il
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A |
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vhub 56 are withdgawn fromthe catheter. As the needle IS withdrawn, the

heedl e point guard 51 is retained I nside cavity 53 by latch 52. The
def or med section of needl e 54 slides freely through the needl e point
fguard 30 51 until the round distal section of needle 54 enters 35
-12- 1 and seats into needle point guard 51, which because of t he

I nternal shape of needle guard 51, the round section of needle 54
cannot pass through, preventing needl e poi nt guard 51 fromsliding off

the distal end of needle

% o
[e)
- Lo
%4 ©

.

heet Has Been Replaced

T

THIS SHEET HAS BEEN
REPLAGED

B L S A T AR BT S AT G T TOTSSMEMARL L Gle eare sha SN, S8 A Do

BV adair e VI saefe cov o2



.5 shaft 54. As the round section of needle 54 seats into needl e poi nt

-guard 51, latch 52 is. now'directly over the openi ng of needle |unen 57,
and is now no | onger being hel d up by the surface of needle shaft 54,
and is driven down into the opening of needle |umen 57 by the spring 10
pressure of latch 52. Wen driven down, two things _ occur;—firsfutatch
52 wi |l prevent needl e point guard 546 rom retract| pgrbackon_the .needl e
shaft to re-expose t he needl e point, and second, lptetr527Ts now cl ear

of projection 55, allow ng needl e point %yard 51 ahd}| 1056 to |
retract out of cavity 53.mhﬂﬂE§EEEHﬂE£NEEQL KLOVER & I ed| et
shaft 54 as it is renoved fromthe cat heter hub. n ki gure
7, latch 52 is shown driven into the openi ng of nedqdle |unmen 57 e
needl e point guard 51 20 is at the distal end of the Shart 54.

Fi gures 8 aﬂﬂaﬁg@é@rS@ft&ﬁﬁaﬁ%§$ﬁvﬁuﬁt0“9 l'i ne A-Ain Figure 6 show ng
Cross sec}i T - enbodi nents of the_ngeedl e, shaft. In
the first  enbodi merAdointrayerRows catherer with 4 (sekfTiReating,a o5
def orned shapeedfe afithrd ] OUMKe S{i#EfaPénots ¢dEn6EsP Comprisésdanent of

e o ReChs ShELknfS L ASTuding o' AEIELE SRl pLLRga g o0 and @
shaft is g_eflmslt_miv i cdthettern iadb s hapd {wrimtieiucer dededle tagseninly: he
| nternal "H%E”fggiéguéé¥aﬂgéﬁaéaassemhly includes a hollow needle
with a distal tip, with the needle being affixed near
its proximal end to a needle hub, the distal end of
which is suitable for engagement with the hollow
10 catheter hub. The needle has a substantially round
" diameter outer shape extending along the distal end
thereof, and a nonround deformed outer shape at a given
‘distance from the distal end thereof for engaging a
needle guard. The needle guard includes a distal
15 portion having a longitudinal length greater than the
given distance and a proximal portion having the same
nonround deformed outer shape as the needle to allow the
nonround deformed portion of the needle to pass
therethrough, but to engage and prevent the round distal
o0 end of the needle from passing therethrough. The needle
guard is mounted for relative movement with respect to -
said needle as the needle is withdrawn from the catheter
until the nonround deformed shape of the needle guard
engages the round distal portion of the needle, at which
25 position the distal portion of the needle guard extends
over and guards the needle tip. The nonround deformed
outer shape of the needle guard also rotationally
orients the nonround deformed portion of the needle, and
the needle guard further includes a latch mechanism to
30 engage the lumen of the needle to prevent the needle
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35 . -13- 1 guard conformto that
shape and size, which.allows the ~ protective guard to slide along the
def ormed oval section but not the round section. This design not only

restrains the guard fromtravelling beyond the distal
but also rotationally orients the guard, allowi ng a
engage the |unen of the needl e to prekent the guard
toward the proxi mal end of the needle. Whi
enbodi nents and variations of 10 the present invention
needl e cover contai nment are described in detail he

;5-end of the needle,
il atch. nechani'smto

’fqbﬁTrraVGPFing back
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apparent that the disclosure and teachings of the present invention wll
suggest nmany al ternative designs to those skilled in the art. 15
20 25 30 e e

| Fig. 6
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35 - -14- 1 WHAT IS CLAIMED | S:

1. An intravenous catheter with a self- | ocati ng needl e guard

conpri si ng: a. a catheter assenbly including a catheter 5
attached to a holl ow cat heter hub; b. an introducer needle
assenbly, including a hol  ow needle with a distal tip, said needle being

affixed near its proximal end to a needde hub, the . di.st’dl’ end gtﬁsafd
needl e hub being suitable for 10 engagenent with said; Hol [‘ow cat heteFr. hub,

sai d needl e having a substantially round di aneter uf er shape
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- extendi ng al ong t,hgi di stal end thereof, and a nonround cﬁaﬁ?rﬂscﬁ gu?e?

shape at a given distance fromthe distal end thereof for]
needl e guard; and 15 c. a needle guard including a dlsta
portion having a | ongitudi nal |ength greater than sgt¢ |vcn ance
and a proxi mal portion having said sane nonr ound def{o EAT g elas
the needle to allow the nonround deflor med portion of} tjhe needle to pagys
20 therethrough, but to engage and pre®vent the round dilstlal 40 APRA®9S tihe
needl e from passing therethrough, said needle guard pe ng . nDunted fqr
rel ati ve novenent with respect to said needle as sai eette—1s
w t hdrawn from said catheter until said nonround defprned shape of saild
25 needl e guard engages sBROTEOTEWEd . needl e, at
whi ch position said distal portion of the needl e guard extends over and
guards said needle tip. 2. An intravenous catheter as clained
in claim 1, BataGRUyN BEQ |1 ¥Nred outer shape of 30 the needle
guard rotatlonally orlenq$ thqenQD@QUQ%e Invention

5 The present invention relates generally to a

protective intravenous (IV) needle cover containment,
‘and more particularly pertains to a protective IV needle
cover containment which covers the needle tip after
usage to prevent accidental injury from used needles.

10 2. Discussion of the Prior Art

The present invention relates to clinical
apparatus of the type in which pointed needles are used
to puncture the skin of a patient, and in particular to
catheters employing such needles to effectuate venous

15 punctures.

It is well known and common practice by
physicians to inject fluids and drugs directly into the
bloodstream of patients. Also, during surgical
operations, it is frequently necessary to administer

20 whole blood transfusions and parenteral fluids.
ﬁistorically, introduction of such fluids into the
cardiovascular system of a patient has required the
making of a venipuncture using a hollow rigid needle

- having a proximal attachment site for fluid connecting

25 the needle to a source of intravenous fluid or the like.
This method of administering fluids created some
persisting problems in the art. Primarily, the rigidity
of the needle within the vein requires that the needle,
usually on the arm, be maintained, for reasons of

30 safety, in a fixed position at the general site of the

35



needl e guard from travel ling back toward the proxim

5 when the |l atch nmechani smis engaged. 3. | RERLACEM
catheter as clainmed in claim2, wherein the latch ing¢ltdes a project
whi ch | ocks the needle guard in the hollow catheter hub vW@IAPR 199%7he
round di aneter needle shaft is present jgnd extending 10{through the nee
guard. : 4. An intravenous catheter as clai mpd*-m cHarmT,
wherein the nonround deforned shape has an oval shapeg.

An intravenous catheter as RROTEGTLVEN NEEDIEQOVER ERNEATNNENT nonr ound

~of, the needle to prevent the

l-ﬁkforned portion of the needle, and the needle guard  further includes .
a | atch nechanismto engage the | unen '

def ormed shape has an I nwar dl y def ornmed shape. 6. An-
i ntravenous catheter as clainmed in

1
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ABSTRACT OF THE DISCLOSURE

An intravenous catheter with a self-locating
needle guard. The intravenous catheter comprises a
catheter assembly including a catheter attached to a
hollow catheter hub, and an introducer needle assembly.
The introducer needle assembly includes a hollow needle
with a distal tip, with the needle being affixed near
its proximal end to a needle hub, the distal end of
which is suitable for engagement with the hollow
catheter hub. The needle has a substantially round
diameter outer shape extending along the distal end
thereof, and a nonround deformed outer shape at a given
distance from the distal end thereof for engaging a
needle guard. The needle guard includes a distal
portion having a longitudinal length greater than the
given distance and a proximal portion having the same
nonround deformed cuter shape as the needle to allow the
nonround deformed portion of the needle to pass
thérethrough, but to engage and prevent the round distal

‘end of the needle from passing therethrough. The needle

guard is mounted for relative movement with respect to

‘said needle as the needle is withdrawn from the catheter

until the nonround deformed shape of the needle guard
engages the round distal portion of the needle, at which
position the distal portion of the needle guard extends
over and guards the needle tip. The nonround deformed
outer shape of the needle guard also rotationally
orients the nonround deformed portion of the needle, and
the needle guard further includes a latch mechanism to
engage the lumen of the needle to prevent the needle



"créim 1, wherein said distal portion of said needle guard conprises a
cylindrical portion having an inner 20 dianmeter slightly larger than the
outer round di aneter of said needle. 25 30 35
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1 guard from traveiling back toward the proximal endof
the needle when the latch mechanism is engaged.

Figure 1
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