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CATHETER ASSEMBLY W TH | NTERLOCKI NG TELESCOPI NG NEEDLE SHI ELD Backgro‘%q of
- the Invention The subject invention relates to a "bl oodl ess" catheter
assenbly that includes a needle shield assenbly that will safely shield the
sharp distal tip of the introducer needle after the needle has been used.
Cat heters, particularly intravenous (1V) catheters, are used for directing
fluid into or wwthdrawing fluid froma patient. The nost common type of |V
catheter is an over-the-needle IV catheter, As its nanme inplies, an
over-the-needle IV catheter is nounted ové‘r an introducer needle having a
sharp distal tip. Wth the di stgdATHETERIASSEMBIN WaGHCcer needl e ext endi ng
beyond the distal tip of the |V catheter, The assembly is inserted through
the patient's skin intolNTERLOCKINGAHUIESGORING NEEDLE SHIEUD y in the vein
is verified by flashback of blood in the needle, the needle is w thdrawn

| eaving the IV catheter in place. The proximal end of the IV catheter

typically h%iﬁl rﬂ'i ' @Eii gned to be connectable to an |V fluid
supply line }&Rdtotﬂ .efn§e he 1V catheter in a patient. During the
period between nepelstibjiict MVEMIBH refiles USSR %tﬁeﬂf’ ds¥e@6ylﬁ5§ﬁcﬁﬁeé“ v
fluid supply line, blood fromthe patient's vein can | eak fromthe

cat het er. | ra nesdieshigkbassembliethat willssalfely shigidtae shancdistal tip of tHdiatroducer

ntam nati on o :
co needIe after the needle has been used.

Catheters, particularly int_ravenous (IV) catheters, are used for directing fluid
into or withdrawing fluid from a patient. The most common type of IV catheter is an
over-the-needle IV catheter. As its name implies, an over-the-needle IV catheter is
mounted over an introducer needle having a sharp distal fip. With the distal tip of
the introducer needle extending beyond the distal tip of the IV catheter, the assembly
is inserted through the patient's skin into a vein. Once placement of the assembly in
the vein is verified by flashback of blood in the needle, the needle is withdrawn
leaving the IV catheter in place. The proximal end of the [V catheter typically has a
hub that is designed to be connectable to an IV fiuid supply line after insertion of the
IV catheterina pétient. During the period between needle withdrawal and
mnne&ion of the IV catheter to an IV fluid supply line, blood from the patient's vein
can leak from the catheter.

In recent years, there has been great concern over the contamination of
clinicians with a patient's blood and the immediate disposal of needles after use.
This concemn has arisen because of the advent of currently incurable and fatal
diseases, such as Acquired Immune Deficiency Syndrome ("AIDS"), which can be
transmitted by the exchange of body fluids from an infected person to another

person. Thus, contact with the body fluid of an AIDS infected person must be



clinicians with a patient's blood and the immedi ate di spesal of needles

. after use. This concern has arisen because of the advent of currently

i ncurabl e and fatal diseases, such as Acquired | nmune Deficiency Syndrone
("AIDS"), which can be transmtted by the exchange of body fluids froman
I nfected person to another person. Thus, contact with the body fluid of an
Al DS i nfected person nust be 2 avoided. Unfortunately, if a needle has
been used to place a catheter in the vein of an AIDS infected person, the
needle is a vehicle for the transm ssion of2 the disease. And a needl estick
provi des an avaidedi alnfortunatelyi if s inerdiefhasrtfesntused to piace laudathetet io thégein of
non-i nf ect ed s extrenely, | [mortant to.mnimze bl ood
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Unfortunately, 1n certal Ical “environmen : as ener
si tuations eondafestadqsatsdn. OThis)atis esafréraay%rawwt@mmzebtble@ai|ela§a§étge and

needl esticks with a contam nated needle still occur. Currently available IV
cat het er s c®&luring islinicaiproceduresand forapedicat teghnician to/properly dispose of the

needle to avoid a needlestick with the mntahinated needle. Unfortunately, in

certain medical environments, such as emergency situations or as a result of

inattention or negligence, blood leakage and needlesticks with a contaminated

needle still occur.

Currently available IV catheters could be improved. For example, typical IV
catheters are a source for the effluence of blood. Once the introducer needle has
been removed from the catheter, there is no obstacle to the flow of blood out of the
catheter. In addition, typical catheters ahd introducer needle assemblies have a
flashback chamber at the proximal end of the needle that allows the clinician to verify
that the distal end of the needle and 6atheter are in the vein. Unfortunately, this
location for the flashback chamber requires the clinician to divert her attention away
from the venipuncture site. Similarly, some needle shields have already been
designed but are not completely satisfactory. Some shields only cover the sharp
distal tip of the needle. This is unsatisfactory in most instances because the shaft of
the needle can be the source of contamination from body fluids. Other designs that
cover the entire needle shaft as well as the sharp distal tip of the needle are
inadequate because they are bulky, difﬁcuit to use or require special features to be
operative.

Thus, there still remains a need to provide an IV catheter assembly that is

"bloodless" and facilitates verification of venipuncture as well as provide a needle



catheters are a source for the effluence of blood. Once the introducer
needl e has been renoved fromthe catheter, there is no obstacle to the flow
of blood out of the catheter. In addition, typical catheters and introducer
needl e assenblies have a flashback chanber at the proxinmal end of the
needl e that allows the clinician to verify that the distal end of the

needl e and catheter are in the vein. Unfortunately, this |location for the
fl ashback chanber requires the clinician to,divert her attention away from
t he veni puncture site. Simlarly, sonme needPe shiel ds have al ready been
desi gned bughiaideasdeibi Bl SlsthyieSeHd Sdsyb Usy¥ anSAER coRbRIslg covdry tit@eatiret he
sharp distal tip of the needle. This is unsatisfactory in nbst instances
because t hene¢dié afterf useh @s wealidasstheahare distal tip ofitheenestie; end that imeompadty om
body fluids.. O her designs t?t}g{e cover .the entire needl e shaft as well as
the sharp dFPle apq gagyt 1o he @ﬂagr%eﬁrﬁ'&@ﬁﬁ‘éff@aﬁ’é%%use they are bul ky,
difficult to use or require special features to be operative. Thus, there
still remains a need to provide an .1V catheter assenbly that is "bl oodl ess"

and facilit Sugsnare Of Theahventionf veni puncture as well as provide a needle
3

It is therefore an object of this invention to provide a "bloodless" [V catheter.

It is another object of this invention to provide an IV catheter that facilitates
verification of venipuncture.

it is still another object of this invention to provide a needle shield assembly
that completely covers the entire needle as well as the sﬁarp distal tip of the needle
after use.

it is a further object of this invention to provide a needle shield assembly that
is compact.

It is still a further object of this invention to provide a needle shield assembly
that is simple and easy to use.

it is an even further object of this invention to provide a needle shield
assembly that requires no special features or technique to be operative.

The IV catheter assembly of this invention includes an elastomeric plug in a
proximal portion of the catheter hub and a side port extending from the catheter hub
at a location distal to the elastomeric plug. The introducer needle has at least one
notch, and preferably a pair of notches, located along a distal portion thereof. The
notch allows blood to flow from the distal tip of the needle, through the needle lumen
and out of the notch into the catheter hub, through the side port and into a
fransiuicent extension tube. In this way, the clinician can visualize. flashback of blood

when the distal tip of the introducer needle has been inserted into a patient's vein. If



shield assenbly that is sinple and easy to use and that conpletely covers
-the entire needle after use, as well as the sharp distal tip of the needle,
and that is conpact, sinple and easy to use and that requires no speci al
features. Summary O The Invention It is therefore an object of this
invention to provide a "bloodl ess" |V catheter. It is another object of
this invention to provide an IV catheter that facilitates verification of
veni puncture. It is still another object of this invention to provide a
needl e shield assenbly that conpletely covets the entire needle as well as

the sharp di heaatteiter tabe itbef BarMisticaht, @ie tihksian Ean sisdallzelaBBbadbfatboPf
this invention to provide a needle shield assenbly that is conpact. It is
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distal to the elastoneric plug. The introducer needl e has at |east one
proximal end of the needle. The other tubes in the needle shield assembly can be
telescoped distally relative to one another and relative to the needle hub. The tubes
are dimensioned such that the needle shield assembly surrounds the distal tip of the
needle when the tubes are telescopingly extended in a distal direction. Interlocking
means between each adjacent tube prevents complete separation of the tubes from
one another as they are extended distally and lock the tubes in the extended position
to prevent re-exposure of the sharp distal tip of the needie. The distal-most tube of
the extended needle shield assembly may include a tip guard securely mounted
therein and biased against the needie. The tip guard will slide along the shaft of the
needle as the tubes of the needle shield assembly are extended. After sufficient
extension, the tip guard will pass distally beyond the distal tip of the needle, and will
move toward an unbiased condition over the distal tip of the needle. Thus, the tip
guard covers the sharp distal tip of the used needle and provides another
mechanism to prevent re-exposure of the sharp distal tip of the used needle.

The tubes are thin-walled, but are sufficiently rigid to prevent kinking and fo
ensure smooth telescoping movement. The distal tubes can nest inside the proximal
tubes or the distal tubes can nest outside the proximal tube. Where the distal tubes
nest outside the proximal tubes, the outer-most tube may be thicker than the others
to protect and support the inner, thinner tubes. The thicker outer-most tube may be

the tube that telescopes over the distal portion of the needle. Thus, this thicker outer



notch, and preferably a pair of notches, |ocated along a distal portion
thereof. The notch allows blood to flow fromthe distal tip of the needle,
t hrough the needl e | unen and out of the notch into the catheter hub,

t hrough the side port and into a translucent extension tube. In this way,
the clinician can visualize flashback of blood when the distal tip of the
I ntroducer needl e has been inserted into a patient's vein. If 4 the
catheter tube itself is translucent, the clinician can visualize flashback
of blood along the distal portion of the assegrbly. The needl e shield
assenbly of this invention includes a plurality of tubes concentrically
over | appi ng tepPrPINisiers éccurateand efficient suprert fop ke apovpdeseitadting@uasdbl y i s
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t he needl e hub. The tubes are di mensioned sucth that the needl e shi el

assenbl y suramdthdsatheterdiubt dihid presents taeonipant] cathetee and littrddubesneadie
tel escopingly extended in a distal direction. Interlocking neans between
each adj acerfhigldpesellyent s conpl ete separation of the tubes from

After introduction of the catheter into the patient, the needle is removed from
the patient in the conventional manner. The elastomeric plug in the catheter hub
prevents blood from escaping from the proximal opening in the catheter hub.

Instead, the blood will be forced to flow through the extension tube which may be
placed in communication with other fittings and tubes to prevent blood spillage.
Proximal movement of the needle hub and needle causes the tubes of the needle
shield assembly to telescopingly extend relative to one another since the outer-most
tube is releasably engaged with the catheter adapter. The interlocking means lock
the tubes in the extended position with respect to one another and prevent complete
separation of the tubes. Thus, the needle is gradually and automatically shielded as
it is withdrawn from the patient and from the catheter hub. After t_e!escoping
extension of the tubes in the shield assembly, the tip guard in the outer-most tube
moves toward an unbiased condition over the distal tip of the needle. Further

: proximally directed forces on the needle hub will separate the outer-most tube from
the catheter hub. Thus, the entire needle is safely shielded to protect the clinician |
from accidental needle sticks or touch contamination with body fluids that may be
present within the lumen of the needle. Re-exposure of the needle by telescopingly
collapsing the tubes is prevented by the interlocking means between adjacent tubes

and by the tip guard. Additionally, re-exposure of the used needle by separating the



one another as they are extended distally and | ock the tubes in the
extended position to prevent re-exposure of the sharp distal tip of the
needl e. The distal -nost tube of the extended needl e shield assenbly may
include a tip guard securely mounted therein and bi ased agai nst the needl e.
The tip guard wll slide along the shaft of the needle as the tubes of the
needl e shield assenbly are extended. After sufficient extension, the tip
guard will pass distally beyond the distal tip of the needle, and w Il nove
toward an unbi ased condition over the distfll tip of the needle. Thus, the
tip guard r | ) D USER \gles
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used needl eTheldtieltied asedie ehérbaftenvahy bd discatdedrin anwpbrapriatd tegepiagled t o
prevent kinking and to ensure snooth tel escoping novenent. The distal tubes
can.nest inside the proximal tubes or the distal tubes can nest outside the

proxi mal tybe. \Were.t | stal tubes nest outside the proximl tubes, the
puternnst_ﬂﬁgggﬁﬁgmagmﬂﬁLﬁ%@?ﬁﬁﬂaﬂ§the others to protect and support the
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5 reference numerals refer to like elements and in which:

FIG. 1 is a perspective viéw of the IV catheter and interlocking telescoping
needle shield assembly of this invention;

FIG.2is a cross-sectional view of the IV catheter and interlocking telescoping
needle shield assembly of FIG. 1 without the tip guard;

FIG. 3 is a cross-sectional view of the coupler tube that is coupled to the
catheter hub;

FIG. 4 is a cross-sectional view of an intermediate tube;

FIG. 6 is a cross-sectional view of the interlocking telescopic. needle shield
assembly in the compact, non-activated position without the tip guard;

FIG. 6 is a cross-sectional view of a portion of the interlocking telescoping
needle shield assembly of this invention showing the coupler tube coupled to the
catheter hub and the tip guard biased against the shaft of the needie;

FIG. 7 is a cross-sectional view of the interlocking telescoping needle shield
assembly of this invention showing the needle in a shielded condition prior to
separation from the catheter hub with the tip guard in its unbiased condition
shielding the tip of the needle;

FIG. 8 is a cross-sectional view similar to FIG. 6, butls.howing the tip guard in

an unbiased condition shielding the tip of the needle;



tube provides accurate and efficient support for the above described tip
guard therein. The outer-npbst tube may be rel easably engaged with the
catheter hub so that the coll apsed shield assenbly is effectively encl osed
bet ween the needl e hub and the catheter hub. This presents a conpact
catheter and introducer needle shield assenbly. After introduction of the
catheter into the patient, the needle is renoved fromthe patient in the
conventional manner. The elastomeric plug in the catheter hub prevents

bl ood from escaping fromthe proxi mal openfng in the catheter hub. Instead,
the bl ood wi il pgs fé’fscae&oggﬁéétﬂzﬁ(a %\9/‘@'& 6&?@0@?@\@%@% eﬂ%b&ﬂngay be
placed in communication wt er ttings and tubes to prevent bloo

spi |l | age. hieediesticldagsembly obthis ivenisrisieowing titnitterioering ntens detwden t ubes
of the needle shield assenbly to tel escopingly extend relative to one

anot her si ris@ amigtesmediate ipibe mdﬁbeaecncvltmmdy engaged with the cat heter

adapter. The in ki ng nmean k th tub | e ext ended 05|t
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t he tubes ihubiwith theitip gliape ireitdlinbiasdttcdriditicnustiélding thé tip ofitherneedird, t ube
noves toward an unbi ased condition over the distal tip of the needle.
Further proximally directed forces on the needle hub will separate the

outer-nost tube from
Detailed Description Of The Invention

The catheter assembly with the interlocking telescopic needle shield assembly
in accordance with the subject invention is identified generally by the numeral 10 in
FIGS. 1and 2.

The catheter assembly 20 includes a catheter hub 21 connected to a catheter
22. The proximal end of catheter hub 21 is sealed with an elastomeric plug 26, such
as polyisoprene, (See FIG. 2) to ensure that fluid does not leak out of the proximal
end of catheter hub 21. Catheter h_ub 21 includes a side port 23 which has an
extension tube 24 connected thereto located toward the distal portion of catheter hub
21. The proximal end of extension tube 24 includes a standard luer lock adapter 25
to allow the connection of an [V fluid supply line (not shown) to extension tube 24.
Such an [V fluid supply line can be connected to extension tube 24 prior to insertion

N of catheter assembly 20 into a patient. Side port 23 is in fluid communication with
the lumen of catheter 22 so that fluid fnfused through extension tube 24 will pass into
~ the patient once catheter 22 is properly positioned in the patient. Conversely, blood
' exiting a patient's vein through catheter 22 can travel through extension tube 24. In

this manner, once venipuncture has been accomplished, blood will flow through



the catheter hub. Thus, the entire needle is safely shielded to protect the
clinician fromaccidental needle sticks or touch contam nation w th body
fluids that may be present within the |Iunmen of the needl e. Re-exposure of
the needl e by tel escopingly collapsing the tubes is prevented by the

I nterl ocki ng neans between adj acent tubes and by the tip guard.

Addi tionally, re-exposure of the used needl e by separating the 6

tel escoped tubes is prevented by the interlocking neans between adjacent
tubes. The shielded needl e thereafter may Be discarded in an appropriate

recept acl e. eReh&ibn W54 @tth@r\l%ld-r%pw i Bl ol ifolyrethepr@dmandifsfent s are

Illustrated in the drawings in which |I'ike reference nunerals refer to |ike
el emrent s andathatenhiib 21 té-réndet cathetermssemblyt 20/ blaadiegsdf t he |V cat heter and
i nterl ocki ng telésco ing needl e shield assenbly of this invention; FIG 2

s a cross- sect i AR ni 2 rlsgiaciides awiaa Y thikeRends AdalY figmicathatetpi ng
el ® oot ehil TS S 7% st Al HiEoh B ey 2. s
27 should be farge enough to be grasped easily by a clinician. The forward or distal
end of wing 27 defines a tubular member 28. Preferably tubular member 28 does not
extend the full length of the distél end of wing 27. Extension tube 24 fits through
tubular member 28 and into communication with side port 23. The space between
side port 23 and tubular member 28 defines a window 29 that allows the clinician to
observe the distal portion of extension tube 24. At least that part of extension tube
24 that extends past window 29 is formed from polyvinyl chloride so that it is
translucent or transparent in window 29.

Needle 30 includes at least one notch, and preferably a pair of notches 39,
that provide fluid communication between the inside and outside of needle 30. See
FIG. 2. When needle 30 is located inside catheter 22 so that its distal tip extends
beyond the distal tip of catheter 22, both notches 39 are distal of elastomeric plug
26. In this orientation, once venipuncture has been accomplished blood will flow into
needle 30 and through notches 39. If catheter 22 is transparent or at least
translucent, blood can be observed along catheter 22 so the clinician will not have to
divert his or her attention from the distal portion of the assembly 10 and the site of
the venipuncture to verify blood flashback. In addition, flashback of blood can be
observed in window 29. Window 29 is not necessary where tubular member 28 is
made of a clear material such as polycarbonate. [n such a case, flashback of blood

through extension tube 24 can be seen through tubular member 28.



catheter hub; FIG 4 is a cross-sectional view of an internediate tube;
FIG 5 is a cross-sectional view of the interlocking telescopic needle
shield assenbly in the conpact, non-activated position without the tip
guard; FIG 6 is a cross-sectional view of a portion of the interlocking
tel escopi ng needl e shield assenbly of this invention show ng the coupler
tube coupled to the catheter hub and the tip guard biased agai nst the shaft
of the needle; FIG 7 is a cross-sectional view of the interl ocking

t el escopi ng needl e shield assenbly of thi ¢ invention showi ng the needle in

a shi el ded conditidpoRiiPEnd B SERAE 3bii9Bedure ddPRr&PhhedREIdMebsib 3R hhe tip

guard in its unbiased condition shielding thé tip of the needle; " FIG 8 is
a cross- secthestamdard evansenuisiag atsiddRo@ glbe podt 3Zinahield hobsing Bp. Beaauke N an
unbi ased condition shielding the tip of the needle; 7 FIG 9is a
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to a location intermediate the proximal and the distal ends of needle 30. Hollow
distal portion 33 defines a shield cavity 34 therein which is radially dimensioned to
receive the interlocking tubes aé explained further herein.

The interlocking telescoping tubes are mounted concentrically around needle
30 and are initially disposed substantially within shield cavity 34. The anchor tube
40 has a proximal end projecting proximally into shield housing 31 beyond shield
cavity 34 and into glue port 32. The distal end of anchor tube 40 includes an
outwardly extending locking flange 41 for cooperatively locking with another of the
interlocking telescoping tubes as explained further herein.

Intermediate tubes 50 are concentrically disposed over anchor tube 40 and
can be slid distally relative to anchor tube 40 and into the position shown in FIG. 7.
The proximal end of intermediate tube 50 includes an inwardly extending locking
flange 57 which is dimensioned to engage outwardly extending locking flange 41 of
anchor tube 40 for preventing complete separation between anchor tube 40 and
intermediate tube 50 when they are extended relative to one another. See FIG. 9.
The proximal end of intermediate tube 50 also includes at least one, and preferably
two, fanced protrusions 52 formed therein using a standard lancing process for thin
walled metal tubes. This lanced protrusion 52 is biased radially inwardly so that
when intermediate tube 50 is extended with respect to anchor tube 40, so that
locking flange 51 is adjacent to locking flange 41, the proximal end of lanced

protrusion 52 abuts the distal face of locking flange 41.- In this manner, once



e.g. an internediate tube and the anchor tube; and FIG 10 is a
cross-sectional view of the interlocking tel escoping needle shield assenbly
of this invention shielding the needle after separation fromthe catheter
hub with the tip guard in its unbiased condition shielding the tip of the
needl e. Detailed Description O The Invention The catheter assenbly with
the interlocking tel escopic needle shield assenbly in accordance with the
subj ect invention is identified generally by the nunmeral 10 in FIGS. 1 and
2. The catheter assenbly 20 includes a cattfet er hub 21 connected to a

cat het er 2Z3niedh&diRleAbaBb HaRbeh G S&ériledWith %%EJI;% t6 gﬁ&ﬁﬂ' t¥bd 40 a8nced

el astoneric plug 26, such as pof‘yl oprene, (See ) to ensure that

flui d does protrudiea 2 pravents inteempetizite tuble SOrfcom beingtrhetetl prbximaly pasiat het er
hub 21 includes a side port 23 which has an extension tube 24 connected
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extension tube 24 will pass into the patient once catheter 22 is properly
posi ti oned tha shigld gesembily isdp e fullyiextendpd pasition. It is to be understood that the

above description and mechanisms apply to the connection and interrelationship
between two intermediate tubes 50.

Anchor tube 40 and intermediate tube 50 have thicknesses selected to
prevent ﬁnking during a shielding operation, and to ensure smooth telescoping
movement. However, neither anchor tube 40 nor intermediate tube 50 will directly
contact the sharp distal tip of needle 30, and hence a small thickness is acceptable.
Preferably stainless steel is used as the material. A wall thickness in the range of
0.002 inches to 0.007 inches is preferred for anchor tube 40 and intermediate tube -
50.

The shield assembly further includes a coupler tube 60 concentrically
disposed over intermediate tube 50. Coupler tube 60 can be slid distally and into the
position shown in FIG. 7. The proximal end of coupler tube 60 includes an inwardly
extending locking flange 61 for lockingly engaging outwardly extending locking
flange 51 of intermediate tube 50. These flanges prevent complete separation
between coupler tube 60 and intermediate tube 50 similar to the mechanism used to
prevent complete separation between anchor tube 40 and intermediate fube 50. As
with intermediate tube 50, coupler tube 60 includes at least one, and prefefably two,

inwardly biased lanced protrusions 62. These lanced protrusions cooperate with



exiting a patient's vein through catheter 22 can travel through extension

. tube 24. In this manner, once veni puncture has been acconplished, bl ood
will flowthrough 8 extension tube 24 to the IV fluid supply |ine but
not through the proximal end of catheter hub 21 to render catheter assenbly
20 "bl oodl ess." Catheter hub 21 also includes a wing 27 that extends
radially fromcatheter hub 21. Wng 27 is generally aligned with the

| ongi tudi nal axis of catheter 22. Wng 27;ghoul d be | arge enough to be
grasped easily by a clinician. The forward or distal end of wing 27 defines

a tubul ar namfdnﬁéxteﬁa.ﬁg%aeé515@%:&{%@@‘9% SBrodResert @bupier Qibé édie ful |
| ength of the distal end of W ng 27. Extension tube 24 fits through tubul ar
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chloride so PRalt it is translucent or transparent in wi ndow 29. Needl e 30
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fingers 63. Preferably four such fingers 63 are formed thereon. These fingers 63
are designed to firmly grasp catﬁeter hub 21 and thus hold the shield assembly and
the catheter assembly together. Preferably each finger 63 is formed with an inwardly
extending portion 64 along its distal portion. The inwardly extending portion 64
engages a groove formed around the circumference of catheter hub 21. This
arrangement ensures that the shield assembly will be securely but removably
engaged with catheter assembly 20.

As shown most clearly in FIGS. 6 and 8, a tip guard 65 is securely mounted in
coupler tube 60. Tip guard 65 is formed from a resilient material, preferably a
stainless steel shim, and includes a mounting leg 66 securely mounted to coupler
tube 60. Tip guard 65 also includes a shielding leg 67. Shielding leg 67 is biased
away from mounting leg 65 generally perpendicular thereto. In the collapsed
condition of the needle shield assembly, shielding leg 67 is moved to a position
generally parallel to mounting leg 66 into sliding engagement with the shaft of needle

30. See FIG. 6. When needle 30 is withdrawn from catheter 20, and the interloddng
telescoping tubes are in the fully extended and shielded position, shielding leg 67
will no longer abut the shaft of needle 30. In this manner, shielding leg 67 will be in
its biased position covering the sharp distal tip of needle 30. See FIG. 8.

The clinician grips wing 27 to-insert catheter and introducer needle assembly

10 into a patient. Because wing 27 is close to the distal tip of needle 30, insertion of



that provide fluid comuni cation between the inside and outside of needle
30. See FIG 2. Wen needle 30 is located inside catheter 22 so that its
distal tip extends beyond the distal tip of catheter 22, both notches 39
are distal of elastomeric plug 26. In this orientation, once veni puncture
has been acconplished blood will flow into needle 30 and through notches
39. If catheter 22 is transparent or at |east translucent, blood can be
observed al ong catheter 22 so the clinician will not have to divert his or
her attention fromthe distal portion of ihe assenbly 10 and the site of

t he veni puratistér drdl ingbddicer gl dssambiyakintol patit id @Mmtivelyashpradndhe bl 0od
can be observed in w ndow 29. Wndow 29 is not necessary where tubul ar

menber 28 idingiamecanfcantrol eathetenaod imdodgme@dlqmsymmwm&wh eggiestham a

case, flashb ck of ood t ugh ext S|on t b 24 can seen th ough
t ubul ar cathe! ﬁ‘}ﬁg‘% ﬁ?} 6fter B‘thr‘é‘@p! °§B‘&‘ﬂr’]§e)¢eadhered
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i ncludes a generally hollow distal portion 33 which extends
flashback of blood will be observed through the part of extension tube 24 that is in
window 29 as long as at least thfs podion of extension tube 24 is transparent or
translucent. Flashback of blood will be observed in window 29 because blood will
exit notch 38, into catheter hub 21 and travel up extension tube 24 past window 29
because the path out of the proximal end of catheter hub 21 is blocked by
elastomeric plug 26.

Upon proper positioning of catheter 22 in the patient's vein, a clinician using

needle shield assembly 10 will exert a proximally directed force to shield housing 31
while holding catheter hub 21 in place. This initial proximally directed force will
cause a proximal movement of needle 30 and shield housing 31 and will cause a
telescoping of the interlocking telescoping tubes. More particularly, as noted above,
the proximal end of needle 30 is adhered to shield housing 31 and the proximal end
of anchor tube 40 is secured to shield housing 31 at glue port 32. Thus, the initial
proximal movement of shield housing 31 will simultaneously draw needle 30 and
anchor tube 40 in a proximal direction while coupler tube 60 remains connected to
catheter hub 21. Sufficient proximal movement of needle 30, shield housing 31 and
anchor tube 40 will cause outwardly extending locking flange 41 at the distal end of
anchor tube 40 to engage inwardly extending locking flange 51 at the proximal end

of intermediate tube 50. At the same time, lanced protrusions 52 ride over outwardly



et

to a location internediate the proxinmal and the distal ends of needle 30.
Hol | ow di stal portion 33 defines a shield cavity 34 therein which is

radi ally di nensioned to receive the interlocking tubes as explained further
herein. The interl ocking tel escoping tubes are nounted concentrically
around needle 30 and are initially disposed substantially within shield
cavity 34. The anchor tube 40 has a proximl end projecting proximally into
shi el d housi ng 31 beyond shield cavity 3§_and into glue port 32. The distal
end of anchor tube 40 includes an outwar Py extendi ng | ocking flange 41 for

cooper at i vektenldipghodkingMidrdyedd0id e Mbxintt ehdbefdneed prdrisne S2cbubthd ubes as
expl ained further herein. Internediate tubes 50 are concentrically di sposed
over anchodistajifaceiof eutwansthhextending tbatingtfldnge 41el ati ve to anchor tube 40 and

into the positign shown in FIG 7. The proxij | epd of . internedi ate tube 50
ncludes an i nuaHANST AIQUERLMANEMERLGT ATCRPCMBE 46 Milaffestively Rl iateensdiate « o

engage out yaiglky v SXRNGIARIA RGIADSH! BUARoroRfna? B Bneht i halsin

preventing conpl ete separation ween anc Shd i nter medrate t ube

50 when t hey @U_@e@?@bﬂiﬂ%@ﬁn{;@b&bﬁtﬁe Hcstéxréhdaﬂmtbﬁﬁedia@e:uﬁé@t&enq&gé pr oxi nal
end of internediate tube 50 al so includes at |east one, and preferably two,

| anced pr otimwaridyraxtmiingloskiog flasge 6 at iengroaimsl end of douplerdlibg 6Prandess f or
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anchor t ube g 3@ 1548 protrusions 62 ride over outwardly extending locking flange 51 so
the proximal end of lanced protrusions 62 abut the distal face of outwardly extending
locking flange 51. As needle 30 is moved further in a proximal direction, the sharp
distal tip thereof will move proximally of shielding leg 67 of tip guard 85. Hence,
shielding leg 67 will resiliently move toward an undeflected condition and will safely
cover the sharp distal tip of needle 30 as shown in FIG. 8. Extension of shield
assembly 30 beyond the FIG. 7 condition is prevented by engagement of the locking
flanges as explained above. Hence, further proximally directed forces on shield
housing 31 will overcome the mechanical interference fit between coupler tube 60
and catheter hub 21. Thus, as shown in FIG. 10, coupler tube 60 will slidably
separate from catheter hub 21. In this separated condition, all portions of needle 30
are safely surrounded and shielded. Additionally, the lanced protrusions 52 and 62
effectively fock the interlocking telescoping fubes in the completely extended position
to thereby prevent any possible re-exposure of needle 30. Shielding leg 67 also
prevents any potential contact with the sharp distal tip of needle 30.

Thus, it is seen that a catheter assembly is provided that is “bloodless,“ that

facilitates the verification of venipuncture, that includes a needle shield assembly



| ocking flange 51 is adjacent to |ocking flange 41, the proxi mal end of

| anced protrusion 52 abuts the distal face of locking flange 41. In this
manner, once 10 internedi ate tube 50 has been fully extended with
respect to anchor tube 40, |anced protrusion 52 prevents internedi ate tube
50 from bei ng noved proxi mally past anchor tube 40. Lanced protrusion 52 is
sufficiently flexible to ride over |ocking flange 41 when internedi ate tube
50 is being extended with respect to anchor tube 40. Depending on the

| engt h of needl e 30, any nunber of internediate tubes 50 nay be used to
ensur e t hahatdwessthe Iedtuaes:sadné ws el asahplsbarpl q;stauwaftemsdlamdfiﬁ compedat, t he

shield assenbly is in the ful ext ended positiaon. is to be understood
that the a¥®ple ﬁ!@s‘ﬁsv& MR aaﬁ ORE ARhFAGIFE 2R ﬁP?C'?'cfe?Wéesc‘?frFﬁ@&‘!‘ﬂ% iMnd
|nterrelatu é&é' yeen two i nterrmedi ate tubes 50. Anchor tube 40 and
|nterned|a3 %bve t hi cknesses sel ected to prevent kinking during a

shi el di ng operatlon, and to ensure snooth tel escopi ng novenent. However,
nei t her anchor tube 40 nor internediate tube 50 will directly contact t he
sharp distal tip of needle 30, and hence a small thickness is acceptable.



Preferably stainless steel is used as the material. A wall thickness in the
range of 0.002 inches to 0.007 inches is preferred for anchor tube 40 and
i nternmedi ate tube 50. The shield assenbly further includes a coupler tube
60 concentrically disposed over internedi ate tube 50. Coupler tube 60 can

be slid distally and into the position shown in Fl end of
coupl er tube 60 includes an inwardly extending | ocm“mH“mam mn “F"ﬂl
| ocki ngly engagi ng outwardly extending | beki ng flange 51 of Mnté&rnkdiate

tube 50. These flanges prevent conplete separation between coupl er tube 60
and i ntermygd Bifimt ube 50 simlar to the nmechani smused to prevent conplete
separ ati on"between anchor tube 40 and internediate tube 50. As with
i nt er nedi at e tubeAB@,thetenmicbintmdtb@erGieedlwaasdeblyacomemimg one, and preferably
two, inwardly biased nced otru3| ons 62. These | anced protrusions
cooperate with &8¢ %ZF’M oximeal ﬁ@dﬁnﬂr?g@s tah eng; |nterrred| ate tube 50 to

prevent coupl er I,
intermediate t u%;é:g%teg ?]%Bl'gﬁh@e% necﬂogﬁ& gﬁhg?‘eak 10 pr e@%ﬁﬁe%r&ﬁneﬁlt
bet ween angh@iant ddistaPerdEonriticesd ®dha proxirater?ilbf the catheter and a side port in

fluid communication with the catheter hub;

a needle disposed in the catheter having a proximal end and a distal end;

a shield housing securely connected to the proximal end of the needle;

a plurality of nested tubes in sliding telescoping relation with one aﬁother
where one of the tubes has a proxi_mal end secured to the shield housing and
another of the tubes has a distal end releasably engaged with the catheter hub;

a lock associated with each tube to prevent relative movement between
adjacent tubes once the adjacent tubes are I.ocked in a fully extended position; and

a plug affixed to the catheter hub and located proximal of the side port.

2. The catheter introducer set of claim 1 wherein each lock comprises a
radially inwardly extending protrusion at a proximal portion of one tube and an

outwardly extending flange at a distal portion of an adjacent tube.

3. The catheter introducer set of claim 2 wherein the coupling tube includes a

plurality of fingers along a distal portion thereon that engage the catheter hub.

. 4. The catheter introducer set of claim 3 wherein the catheter hub further

includes a circumferential groove therein to engage the plurality of fingers.



The distal end of coupler tube 60 is fornmed to include a plurality of
. flexible fingers 63. Preferably four such fingers 63 are forned thereon.
These fingers 63 are designed to firmy grasp catheter hub—2t—and thus hold

the shield assenbly and the catheter assenbly together. P I ach
finger 63 is formed with an i nwardly extending portim B‘ﬁﬂﬂmﬁ di st al
portion. The inwardly extendi ng portion 64 engages € mor ged*ar ound
the circunference of catheter hub 21. This arrangenent ensures that the

shield assenbly will be securely but rend$ably engaged with catheter

assenbly 20. Asssiipyvgatieeer iktRfickl sétroffE15Hn 3 Gualst ddmprisingla MeENiéltipS 1S
securely nounted in coupler tube 60. Tip guard 65 is forned froma

resilient geaeiheuntegirethercabplingitubesind tmirg slidsble alhngitheanagdienas thtes a

mounting leg 66 securely nmounted to coupler tube 60. Ti uard 65 al so
i ncl udes apg'ﬁ?'g}’ HF'?FQS“P%E‘E’G? .ar%ﬁ?"gﬂﬂ?ﬂg’“ﬁéﬁsﬂ?ﬂ fasong e 98 nount i ng
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needl e shi el"d¥assenb noved t0 a on generally

paral | el t quigaWé i fligExésndedtcdndltionl Ng engagenment with the shaft of
needl e 30. See FIG 6. Wien needle 30 is withdrawn from cat heter 20, and

the interlocking tel escoping tubes are in the fully extended and shi el ded
position, shielding quﬁG? will no | onger abut the shaft of needle 30. In

this manner, s_hfse bintippreeresdie assemMBLeBPTRNG ti on covering the
sharp distal tig o eed\fagPproRitfalfdnd arft a distal end;

a catheter hub in fluid communication with the catheter and having a proximal
~ and a distal end connected to the proximal end of the catheter and a side port in fluid

communication with the catheter hub; |

a needle disposed in the catheter having a sharp distal tip and a proximal end
with at least one notch located in the needle to allow fluid flow therethrough;

a shield housing connected to the proximal end of the needle; and

- a plurality of tubes operatively connected to the shield housing wherein the |

plurality of tﬁbes include means for preventing separation of the tubes and means for

preventing collapse of the tubes once the tubes have been extended.

7. The needle shield assembly of claim 6 further comprising a means
associated with the plurality of tubes for releasably connected the needle shield

assembly to a catheter hub.

8. The needle shield assembly of claim 7 further comprising a means for
covering the sharp distal tip of the needle when the plurality of nested tubes have

been extended.



The clinician grips wing 27 to insert catheter and introducer needle
:assenbly 10 into a patient. Because wing 27 is close to the distal tip of
needl e 30, insertion of 12 catheter and introducer needle assenbiy 10

into a patient is relatively sinple and the C|Ini cat heter
and introducer needl e assenbly 10 nuch easier th mm, m"ﬂmﬂl beter and
needl e assenblies. After catheter and introducer rfeedl eLasse

been inserted into a vein, flashback of blood in needle 30 w | be observed

t hrough notch 39 if catheter 20 is transparent or translucent. In addition,

f1ashback of bl @drhe ndedresiiBRIGISEEMADR/TUT L@ 6 fiRhSEESmBisit b @sdrfot Ube 24
that is in wndow 29 as long as at |east this portion of extension tube 24

i s transparcoNering thershao distaltip of theseesiwben Hieopldrality of nesteshtubes bave n

wi ndow 29 hecaus l'g god will exit notch 39, into catheter hub 21 and travel
up extensi Lﬁﬁ{e past w ndow 29 because the path out of the proxinal
end of catheter hub 21 is blocked by el astoneric plug 26. Upon proper
positioning of catheter 22 in the patient's vein, a clinician using needle

shi el d assenbl y 100 Acdthexand uﬂrddﬁ@éﬂriéﬂdié/aﬁehw *dnippisiig: t 0 shiel d housing
3 a catheter having a proximal end and a distal end;

a catheter hub in fluid oorﬁmunication with the catheter and having a proximal
and a distal end connected to the proximal end of the catheter and a side port in fluid
communication with the catheter hub;

a needle disposed in the catheter having a sharp distal tip and a proximal end
with at least one notch located in the needle to allow fluid flow therethrough;

a shield housing connected to the proximal end of the needle;

an anchor tube having a proximal end end a distal end disposed about the
needle and having its proximal end connected to the shield housing and an
outwardly extending flange adjacent the distal end;

at least one intermediate tube disposed about the anchor tube and having a
proximal end with an inwardly extending flange and a distal end with an outwardly
extending flange and wherein at least one inwardly biased protrusion extends from a
proximal portion of the intermediate tube;

a coupler tube disposed about the intermediate tube and having a proximal

_ end with an inwardly extending flange and at least one inwardly biased protrusion;

and

a plug affixed to the catheter hub and located proximal of the side port and the

notch.



whi | e hol ding catheter hub 21 in place. This initial proximally directed

-force will cause a proxi mal novenent of needle 30 an‘d‘s“hrel—d~h9u31_ng\ and
will cause a tel escoping of the interlocking tel esco . More
particularly, as noted above, the proxinmal end of ne wg ;{gﬁ ﬂ!ﬂm to
.shield housing 31 and the proximal end of anchor tube
shield housing 31 at glue port 32. Thus, the initial proxi mal nmoven&nt of
shield housing 31 will sinultaneously dragl needl e 30 and anchor tube 40 in
a proximal direction while coupler tube 60 renmains connected to catheter
hub 21. Suffi ciant Theawedd sHBMasRBbRf of tefl 10 faRhersdonfirdiryPal piurdlitg &f and
anchor tube 40 will cause outwardly extending | ocking flange 41 at the
di stal end fmemmwd't\%@mbetdsstew theiaaupientubs aod deing adapkeditp f | ange 51
at the pI‘OXI & i nte diate tube 50. At the sane tine, |anced
protrusi ons’ g‘?"?‘?&?”@?@?%ﬁ%&?’d“i” 13 extending | ocking flange 41 so the
proxi mal end of |anced protrusions 52 abut the distal face of outwardly
extendi ng | ocking flange 41. Further proximal novenent of anchor tube 40
wi Il effectivel 2patte netides shididedsseinblcorhimel 1aitHer dompridird) & tip gaakd'g 50.
Furt her proxinmal novenent of shield housing

connected to the coupler tube and being slidable along the needle as the coupler

tube, intermediate tube and anchor tube are extended with respect to one another,
the tip guard being biased to move over the sharp distal tip of the needle once the

coupler tube, intermediate tube and anchor tube have been fully extended with

respect to one another.

'13. The needle shield assembly of claim 10 further comprising a tip guard
connected to the coupler tube and being slidabie along the needle as the coupler
tube, intermediate tube and anchor tube are extended with respect to one another,
the tip guard being biased to move over the sharp distal tip of the needle once the

coupler tube, intermediate tube and anchor tube have been fully extended with

respect to one another.



31 causes locking flange 51 on the distal end of internediate tube 50 to
‘engage i nwardly extending |ocking flange 61 at the proxi mal end of coupler
tube 60 and prevents further extension between internediate tube 50 and
coupler tube 60. At the sane time, |anced protrusions 62 ride over
outwardly extending | ocking flange 51 sgo the proximl end of |anced
protrusions 62 abut the distal face of 68tmard|y ext endi ng | ocking flange
51. As needle 30 | i i i i harp di st al
Cip thereof will CEVEENESAsbisty il iiFhCEiNG Shptihodfve 176E
Hence, shielding leg 67 will resi|ngrpiy spvapd oward an undefl ected
condition and will safely cover the sharp distal tip of needle 30 as shown
in FIG 8. Extension of shield apgswidtofrdhelavétidnt he FIG 7 condition is
prevented by engagenent of the |ocking flanges as expl ai ned above. Hence,
further proxi mal fgatheterangdntroduses needishaseemiblyds pravigedwtwirbin the eathete t he

mechani cal interference fit between coupler tube 60 and catheter hub 21.
Thus, as shmﬁ’*‘ °f F¥'¢¢ Peg and A pjug °?4'R5£i?‘ébe\%mteﬂmaatﬁpy‘e§él?d§&P@hﬁﬂom

cat heter hu i g rii.ops. of dle 30 are
safely surrgﬂﬁke%édgﬁéwg@luél geg.aé %ﬂg@ﬁ{&g}ﬁg‘{gﬁl@m ?h‘é"#@éﬁ‘%‘%ﬁ%ﬁ‘ﬂ@%ﬁs 52 and
62 ef f ecti vebnycantridally Barrbiriding ddheetié cORE &P d @Idsebissd fuBed Resdepral et el y

extended position to thereby prevent any possible re-exposure of needl e 30.

Shi el di ng | egnseted todhe shisithheusing. Poe ether fibesdin trecassembly mby be fstid withi St al
tip of needle 30., Thus, it is seen that a catheter assenbly is provided
t hgt is "bl BW(gggpnetmher and (ﬁstally away from the shield housing. 1yhe tubgs have

combined lengths to enable complete shielding of the needie when the tubes are

telescopingly extended. The tubes include interlocking mechanisms to prevent -
separation of the tubes and to prevent collapse of the tubes once they have been
fully extended. The distal-most tube, when the tubes are telescopingly extended,
engages a catheter hub to prevent withdrawal of the needle frorﬁ the shield assembly
until the tubes are fully telescopingly extended. After the needle is fully shielded, the

shielded needle is separated from the catheter hub.

Figure 2



facilitates the verification of venipuncture, that includes a needle shield

sassenbl y 14 that covers the entire needle as well as the sharp distal
tip after use and is conpact, sinple and‘easy to use and does not require
any special features or technique in order to be operative. 15 W Cdaim

1. A catheter and introducer needl e assenbly, conprising: a catheter having
a proximal end and a distal end; a catheter hub in fluid conmunication with
the catheter and having a proximal end and a distal end connected to the
proxi mal end of the catheter and a side port in fluid comrunication with

t he catheter hub; a needle disposed in the catheter having a proximal end
and a distal end, 176




a shield housing securely connected to the proxinmal end of the needle; a
splurality of nested tubes in sliding tel escoping relation with one another
where one of the tubes has a proximal end secured to the shield housing and
anot her of the tubes has a distal end rel easably engaged with the catheter
hub; a | ock associated wth each tube to prevent rel ative novenent between
adj acent tubes once the adjacent tubes are locked in a fully extended
position; and a plug affixed to the catheter hub and | ocated proxi mal of
the side port. 2. The catheter introducer set of claim1 wherein each |ock
conprises a radially inwardly extendiayp protrusion at a proximl portion of
one tube and an outwardly extending flange at a distal portion of an

adj acent tube. 3. The catheter introducer set of cl ai rf- WQ?@ t he
coupling tube includes a plurglity of fingers along a di "%ﬂ? o tion

t hereon that engage the cathetfgr hub. 4. The catheter int (&l'\‘q set of
claim3 wherein the catheter Rfurther i ncl udes a -'i‘aiﬁ‘ i al groove
therein to engage the plurality of fingers. 16 5. The GQH N

i ntroducer set of Claim3, further conprising a needle ti '\W f
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guard mounted in the coupling tube and being slidable along the needle as
‘the plurality of nested tubes are extended with respect to one another, the
tip guard being biased to nove over the distal end of the needl e when the
plurality of nested tubes are in a fully extended condition. 6. A catheter
and introducer needl e assenbly conprising: a catheter having a proxi mal end
and a distal end; a catheter hub in fluid communication with the catheter
and having a proxinmal and a distal end connected to the proximl end of the.
catheter and a side port in fluid comgugication with the catheter hub; a
needl e di sposed in the catheter having a sharp distal tip and a proxi nmal

end with at | east one notch located in the needle to allow fluid flow

t her et hrough; a shield hoysjng connected to the proximal end of the needl eg;
and a plurality of tubes nected to the shield _housing

wherein the plurality &f Ragls for preventing Yeparation of
the tubes and neans for prq apse of the tubes
have been extended. 7. The |§§ d assenbly of cla

conprising a nmeans associ atjge g plurality of tubef
connected the needl e shie)d§ dssenbly p a cat heter hub.” H
shield assenbly of claim/7fdrther coppr\sing a neans fo
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covering the sharp distal tip of the needl e when the plurality of nested

't ubes have been extended. 17 9. The needle shield assenbly of claim®6
further conprising a neans for covering the sharp distal tip of the needle
when the plurality of nested tubes have been extended. 10. A catheter and

i ntroducer needl e assenbly, conprising: a catheter having a proxinmal end
and a distal end; a catheter hub in fluid conmunication with the catheter
and having a prOX|naI and a dlstal end ggnected to the proximal end of the
catheter and a side port sprrei cation with the catheter hub; a
needl e di sposed in the ca ing 4 sharp distal tip and a proxinal
end with at least o not ' he needle to allow fluid flow

t heret hrough; a shied ho IecN\ed to the proximal end of the needl e;
an anchor tube having 8 ln- ‘and a distal end di sposed about the
needl e and having its proX|nHI gl ‘conngcted to the shield housing and an
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outwardly extending flange adjacent the distal end; at |east one
sinternmedi ate tube di sposed about the anchor tube and having a proxinml end
with an inwardly extending flange and a distal end with an outwardly
extendi ng flange and wherein at |east one inwardly biased protrusion
extends froma proxiimal portion of the internmedi ate tube; a coupler tube
di sposed about the internedi ate tube and having a proximal end with an
inwardly extending flange and at | east/%ne inwardly biased protrusion; and
and | ocated proxinmal of the side port
‘;; shield assenbly of claim 10 further
?Einf'.tendlng fromthe distal end of the

u ~-novably engage a catheter hub. 12. The
1}\ urther conprising a tip guard connected
abl e al ong the needl e as the coupler

conprising a pIurallty of f|nu
coupl er tube and being adapteu
needl e shield assenbly of 3
to the coupler tube and bei n§
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.

tube, internmedi ate tube and anchor tube are extended with respect to one
‘another, the tip guard being biased to nove over the sharp distal tip of

t he needl e once the coupler tube, internediate tube and anchor tube have
been fully extended with respect to one another. 13. The needle shield
assenbly of claim 10 further conprising a tip guard connected to the
coupl er tube and being slidable along the needl e as the coupler tube,
internmedi ate tube and anchor tube are gygended with respect to one another,
the tip guard being biased to nove over the sharp distal ti t he needl e
once the coupler tube, internmedi ate tube and anchorfiqu h en fully
extended with respect to one anot her. N\ S
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