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ABSTRACT
{0060] Methods and apparatuses for inserting a catheter into a patient.
[0061] In one exemplary embodiment, a guide-tube is disposed within the

catheter lumen to guide the insertion of the catheter into a patient. The catheter having
~ two cnds and at least a catheter lumen and is surrounded by a catheter wall. The guide-
tube is hollow, and having a guide-tube lumen which is surrounded by a gmide-tube wall.

The dimension of the guide-tube 1is less than that of the catheter lumen.
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ACKGRQUND QF THE INVENTION

[0001] This invention rclates t§ the field of medical devices, especially a catheter
assembly.
[0002] A peripherally inserted catheter (PIC) is used for accessing a vascular

system. PIC is a device used [or a long term and repeated access to a patient's vascular
system for it avoids multiple injections and thus, minimizes trauma and pain to the
patient. A PIC is often short and tends to move, at least slightly, into and out of the body
leading to infections and frequent repla§§ments.

[0003] Peripherally inserted ceniral catheters (PICC) were designed to solve
problems associated with PIC. A PICC tis a much longer catheter and it is designed to be
inserted percutancously (through the skir;) such that it reaches decep into the vascular
system. A PICC 1s typically used 1o reach the superior vena cava of the heart to deliver
treatment drugs. An example of 2 catheter reaching to the heart is shown in Figure 1.
0004} A PICC must be soft, pliable and bendable. In placing a PICC in the
hcén, one must be able to maneunver the PICC through tortuous venous paths and natural
blockages. To facilitate in the inserting of a PICC into a patient, techniques for stiffening
 the catheter for insertion have been developed, such as a guidewire. A guidewire can be
inserted within the catheter for stiffness during insertion and removed when insertion is
successfully achieved.

[0005] One example of a guidewire for PICC insertion is described in U.S. Patent
No. §5,357,961. In this method, a guidewire wrapped with coiled spring is inserted within

a PICC. This method also contemplates a way to flush the PICC before, during, and after

356301P556 1



CA 02365676 2001-12-20

if.

P

i
.? »
i '

the insertion of the PICC into a patieiﬂx_gﬁlso as to make such insertion of the PICC and the
removal of the guidewire from the PICC easier and smoother.

(0006] Problems associated with such a guidewire include the fact that the
guidewire is wrapped with a coiled spring. A coiled spring tends to damage the interipr
of a catheter. While a coiled spring may damage the interior of the catheter, it is needed

g to the prior art, the coiled spring gives the

in the prior art nevertheless, because a%gordin
guidewire shape and contour to facilitz;e the process of a PICC insertion.

[0007] Another problem associgted with a guidewire of the prnior art is that in
order o ease the insertion of a PICC into a patient, flushing the catheter with fluid is

necessary. Leakage is to ease one problem associated with flushing. U.S. Patent No.

5,357,961 employed a three-way connector with one port dedicated to fluid injection to

prevent leakage. However, a three-way connector is bulky and inconvenient.
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SUMMARY OF 1HE INVEN]I1Q)

[0008] To solve the p;‘oblems associated with a guidewire of the prior art, the
present invention provides apparatuses and methods for a flushable guide-tube to be used,
in one exemplary embodiment, with a PICC

~ [0009] In one exemplary cmbo;ifl;ment, an apparatus of time present invention
includes a catheter having two ends and a catheter and at least a lumen, which is
surrounded by a catheter wall. A guidé;ltube 1s disposed within the catheter lumen to
guide the inscrtion of the cathcter into a patient. The guide-tube is hollow, and having at
least a guide-tube lumen which is surrounded by a guide-tubc wall. The dimension of the
guide-tube is less than that of the catheter lumen.

[0010] In another exemplary cm?pdimcnt, the method of inserting a catheter into
a patient includes providing a catheter hiﬁng two catheter ends and at least a catheter
lumen, which is surrounded by a catheter wall. Inserting a hollow guide-tube into the

catheter; the guide-tube further having two guide-tube ends, at least a guide-tube lumen

which is surrounded by a guide-tube wall, and having a dimension whiéh 1S less than a
dimension of the catheter lumen. Disposing a first connector over the catheter.
Disposing a second connector over the guide-tube. Disposing the guide-tube inside the
catheter by coupling the second connector: to the first connector. Attaching a syringe
filled with a solution to the guide-tube. Tﬁreading the catheter having the guide-tubg
inseried therein into a patient. Flushing the guide-tube with the solution as necessary to
achieve threading. Disconnecting the second connector from the first connector and
withdrawing the guide-tube from the cathetcr when threading is achieved. Attaching a

fluid drip line to the first connector as necessary.

'56301P556 "3



CA 02365676 2001-12-20

SRIEF DESCIPTION OF THE DRAWINC

[0011}] Figure 1 illustrates an example of a prior art in which a PICC is inserted
into a patient's heart. .

[0012] Figure 1A illustrates an ;sxaxnple of a conventional guidewire 100 of a
prior art. .

[0013] Figures 2-1, 2-2 and 2-3 illustrate examples of three different designs of a

coiled spring guidewire of a prior art.
- [0014) Figure 3 illustrates a catheter assembly according to one exemplary

embodiment of the present mnvention.

[0015]) Figure 3A illustrates an example of how a guide-tube according to the

present invention may be made.

[0016] Figure 4 illustrates a catheter assembly according to one exemplary

embodiment of the present invention.

j0017) Figure 4A illustrates a catheter assembly according to one exemplary

embodiment of the present invention in which a syringe is coupled to the assembly.
[0018] Figure 5 illustrates a catheter assembly according to one exemplary

embodiment of the present invention in which the guide—tdbe 1s removed from the

catheter assembly.

56301P556 4



CA 02365676 2001-12-20

DETAILED DESCRIPTION OF THE INVENTION
[0019] The reference characters refer f’to the same parts throughout different views of the
invention unless indicated otherwise.

[0020} Figure 1A illustrates an example of a conventional guidewire 100 of a
prior art. In this example, guidewire 100 1s a solid rod 104 being coupled to a connector
106. A connector 106 ié typically a solid plug. A conventional guidewire such as that
shown in Figure 1A is wrapped with wu-e to give what is called a coiled spring
guidewire,

[0021] Figures 2-1, 2-2, and 2-3 illustrate three different designs of a
conventional coiled spring guidewire. Figure 2-1 shows a straight tip coiled spring
guidewire 201, Figure 2-2 shows a moveable coiled spring guidewire 202, and Figure 2-3
shows a moveable J-tip coiled 'spring guidewire 203. As depicted in all three figures,

~ coiled spring guidewire 201, 202, and 203 are all made out of an outer coiled spring 214
wrapping around a solid central core rod 212. Coiled spring guidewire 201, 202 or 203
can be connected to a solid plug 216 to hold it in place inside a catheter (not shown).
[0022) In contrary to the conventional guidewire, the present invention discloses
embodiments of a guide-tube fér use with a catheter or a PICC. The word "catheter” used
in following description refers to both an all purpose catheter as well as a PICC.

{0023] In a preferred embodiment, catheter assembly 300 comprising a guide-
tube 302 which is inserted or disposed within catheter 312. (See Figure 3).

[0024] The placement of a catheter 312 within a vein, artery or other internal area
of a patient requires catheter 312 to be mancuvered through tortuous paths. Guide-tube

302 that has a smaller outer diameter than the internal diameter of the catheter 312 may
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be initially inserted into the catheter and then, catheter 312 equipped with guide-tube 302
may be inserted into a patient. One of the purpose for using guide-tube 302 is to provide
added rigidity or stiffness to the catheter during the insertion procedure since catheters
are generally made of a very pliable material to permit them to follow the natural inté;hal
paths through veins, artenies and other paths.

[0025]} One advantage for using guide-tube 302 to guide the insertion of catheter
312 as opposed to the conventional guidéwirc 100 1s that guide-tube 302 has a smooth
surface. A conventional guideivirc typically has a spring coiled or twisted braided on the
outer surface of a solid rod. (See Figures 2-1, 2-2 and 2-3). In such conventional
technology, the removal of the guidewirc from the catheter may damage the interior
surface of the catheter.

[0026] Further, more resistance may be present during the removal of a coiled
spring or a twisted braided guidewire ﬁ'qft’z the catheter than the removal of 2 smooth
surface guide-tube according to the presént invention. Resistance built up during
removal of a coilcd spring or a twisted braided guidewire means that extra fluid flushing
of the catheter is necessary. On the other hand, the removal of guide-tube 302 according
to this invention may not require flushing catheter 312 during removal.

{0027] Furthermore, due to its smoothness, guide-tube 302 may be cut or trimmed
to a desirable length without fraying.

[0028] Catheter 312 may be an clopgated catheter, for example having a length of
thirty centimeters (30 cm). Catheter 312 is typically used for intravenous medication,
injection chemotherapy, antibiotic treatment,.or chemical environment monitoring.

Catheter 312 is often flexible and typically made out of 2 biocompatible material that is

56301P556 6
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pliable and soft, such as, a medical grade polyurethane, silastic, silicone rubberora
similar matenal. Cathetcf 312 may further include two catheter ends, 316 and 318, and at
least a catheter lumen 314 which is surrounded by a catheter wall 320 and extending
longitudinally along the body of cathefgr 312. (See Figure 3). Catheter 312 may have
multiple lumens to serve a particular j;;rposc. ‘

{00291 In one embodiment, as Fxgure 3 illustrated, a éatheter assembly 300
includes a catheter 312 having a guid;fubc 302 disposed within the catheter lumen 314
to guide the insertion of catheter 312 into a patient. Guide-tube 302 is a hollow tube, and
having a guide-tube lumen 322 which is surrounded by a guide-tube wall 324.

[0030] Guide-tube 302 may have a dimension that is less than that of catheter
lumen 3i4. For cxample, when a catheter has one lumen such as lumen 314, and has an
outer diametcr of 0.070", its inner dxametcr is about 0.055". Here, the outer diameter of a
guide-tube such as gunide-tube 302 sho uld be about 0.045" for a snug fitting between the
guide-tube and the catheter. When guide-tubc 302 1s snuggly tnserted or disposed within
catheter 312, maneuvering catheter assembly 300 into a patient's body is easier and
interference into catheter assembly 300 i1s minimized.

[0031] Guide-tube 302 may have a length that is substantially equal to or less
than the length of catheter 312; In such instance, no trimming of guide-tube would be
necessary. }

[0032]) In one embodiment, guide-tube 302 is a stainless steel braided tube 330 as

shown in Figure 3A. A thin-wall tubing system technology developed by HV
Technologies, Inc., Trenton, Georgia may be employed to manufacture stainless steel

braided tube 330 for guide-tube 302. With HV Technologies, guide-tube 302 may be
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made out of a variety of matenals, for examples, plastics or mg:tal. Altematively, guide-
tube 302 may be a metal remf‘orced tube made out of a variety of materials. (See Medical
Product Manufacturing News, January/Fcbruary 1995, "Thin-Wall Polyimide Composite
Tubing Systems Developed”).

{0033] In one embodiment, gt;idc-tube 302 is a hollow tube that is a metal
reinforced micro tube. Preferably, guide-tube 302 has a dimension that is smaller than
the dimension of catheter 312. Cross-section 304 depicts the insertion of guide-tube 302
inside catheter 312 and that guide-tube 302 is smaller than catheter lumen 314.

{0034} Guide-tube 302 can be ;gade out of any biocompatible material that is
flexible and yet stiff enough to provide{;igidity to catheter 312 during insertion. Guide-
tube 302 may be made out of a materi# that has a shape memory property. Such a guide-
tube 302 may be bent to a desired shapé'duﬁng the insertion of catheter assembly 300 and
unbent to return guide-tube 302 to the original shape duning the removal of catheter
assembly 300 due to its inherenf shape mémory property.

{0035] Alternatively, guide-tube 302 may be manufactured into a predetcmﬁned
shape for use with a particular pu;'pose. F or instance, guide-tube 302 may be
manufactured like a J shape hollow tube In this example, guide-tube 302 will be at least
equivalent to J tip guidewire depicted in Figure 2.

[0036] Figure 4 illustrates yet andther embodiment. In this embodiment, catheter

assembly 300 comprises catheter 312, guide-tube 302, connector 410, outlet port 412, and

connector 414,

[0037] Catheter 312 1s an elongated body having a catheter lumen 314 and two

guide-tube ends, 310 and 311 (See Figure 3). Guide-tube 302, also having ends 310 and

56301P556 8
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311, 1s disposed within catheter 314 éf catheter 312. Once guide-tube 302 is inserted or

- disposed inside catheter lumen 314, guide-tube end 310 and catheter end 316 are the ends

being inserted into a patient’s body through point of entry 102.

[0038] Catheter end 318 may be disposed inside a first connector, connector 410.
Connector 410 is hollow. Connector 410 may be a female hub, which 1s fastened to
catheter 312 via end 318, When connector 410 and catheter 312 are fastened together, a
continuous and leaklcss assembly is thus established. Connector 410 may slide over to
connect to a hollow outlet port 412, annector 410 is selected such that it fits snugly

over outlet port 412 to creatc a good seal. Further, connector 410 will not slide off

without some substantial force.

[0039]) Guide-tube end 311 is securely coupled to a second connector, connector
308, which is hollow and which may be a luer conhection or a female hub connector.
Guide-tube 302 coupling to connector 308 may be disposed through outlet port 412 and
into catheter 312. Connector 308 and ouﬂci port 412, being hollow, enable fluid to be
injccted therethrough and nto guide-tubc;;302. Connector 308 is also selected such that it
fits snugly into outlet port 412 to provide a good seal. Outlet port 412 1s selected such
that it has a dimension large enough to allow guide-tube 302 to be disposed thcrethroﬁgh.
[{0040] Connector 308 may act 'as a handle for guide-tube 302. Connector 308
would have a larger gripping surface than would guide-tube 302. It is thus, casier to
handie and manipulate catheter assembly 300 with connector 308. Further, because
connector 308 is just a standard hub connector or a luer connector, no new device needs

~ to be made and no modification for catheter dressing is necessary.

56301PS556 9
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[0041] Outlet port 412 may aléo be connected to a hollow third connector,
connector 414, which can be a hub connector having insertion port 416. In that event,
gnidc~mbe 302 coupling to connector 308 may be disposed through third connector 413,
via insertion port 416, and into catheter 312.

[0042] As illustrated in Figure 4, whgn completely inserted, guide-tube 302,
having a total length that 1s shoﬁer than':_‘:athetcr 312, may be fixed securely at connector
308 such that there is some distance D from catheter 312 tip to guide-tube 302 tip.
Distance D is preferably 0.5 em. Distangc D provides additional protection for a patient's
vein because guide-tube 302 would within catheter 302, hence, chances of puncture or
irritation to the vein of the patient are mimumized.

{0043} Figure 4A illustrates yct, another emmbodiment of catheter assembly 300.
In this example, catheter assembly 300 comprises catheter 312, guide-tube 302, connector
410, outlet port 412, connector 414, conn@ptor 418 and syringe 420.

[0044] In one embodiment, syrmgc 420 is coupled to connector 418. Synnuge 420
may be a typical injecting syringe used for injecting fluid or medication into a patient and
is available commercially. Connector 418 may be a hub connector that may be disposed
into connector 308. Counector 418 is selected such that it woqld fit snugly into connector
308 to provide a good seal for fluid injection. Since connector 308 couples directly to
guide-tube 302, syringe 420 would be connected to guide-tube 302 and not catheter 312.
[0045] Syringe 420 may be used to inject treatment fluid or medication into
guide-tube 302 during the insertion of cathgfcr assembly 300 into a patient. In onc

- embodiment, a fluid may be injected into cgtheter assembly 300 when guide-tube 302 is
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‘still inserted within catheter 312. Injecting ﬁuid through guide-tube 302 is one way of
flushing of guide-tube 302.

[0046] A solution such as saline having some heparin may be used to fill syringe
420; which is then used for flushing guige—mbe 302. Heparin concentration may be in the
range of 10 units/cc to 100 units/cc of heparin in saline. Flushing of guide-tube 302 may
occur simultanecously with the threadin%. or inserting of catheter assembly 300.

[0047] Flushing of guide-tube 3 62 Is necessary when one meets a resistance or an
 obstruction inside the patient's body during insertion of ciﬂwter assembly 300. For
instance, when catheter 312 equipped with guide-tube 302 is being threaded through a
path in patient's body, catheter 312 may meet resistance in this path. Fluid injection may
push this path open so as to allow the thrqadm g to coutinue to destination.

[0048] A novel feature betwecn gﬁide-mbe 302 according to this invention and a
conventional guidewire is that guide-tube 302 is flushable while a guidewire is not
flushable. One reason is that since @ide«tube 302 is hollow, fluids can be flushed
through guide-tube 302 and since a conventional guidewire is a solid rod, no fluid can be
flushed tlﬁough. Any flushing done with a conventional guidcwirc": will be through the
void area between the guidewire and the catheter, (i.e., flushing is only done \through the

catheter and outside the guidewire). On the other hand, flushing according to exemplary

embodiments of this invention may be achi#ved through guide-tube 302 and not through

catheter 312. :
[0049] Flushing directly through guide-tube 302 ensures that there wall be no

leaking problem into catheter assembly 300. Another advantage according to examples

of this invention is that since flushing according to this invention is accomplished

56301P556 11
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through flushing guide-tube 302, catheter 312 is remained umnterfered. Thus,

medication to be injected into the patient is not interfered or diluted by other flushing

solutions.

[0050] Catheter assembly 300 may come pre-assembled. Guide-tube 302 may

already be inserted or disposed catheter 312. One advantage for this is that it prevents
guide-tube 302 from moving too quickly through a patient’s vein thus, minimizing
discomfort or irritation. Further, there is less of a chance that an operator will puncture
catheter 312 inside the patient's vein during insertion Of guide-tube 302 into catheter 312.
Undetected puncture of catheter wall 320 of catheter 312 once it is inside the patient will

lead to complications such as insufficient medication delivery or misdirection of such

dehver.

[0051] Figure 5 illustrates anotﬁér embodiment of catheter assembly 300. In this
example, catheter assembly 300 comprises catheter 312, connector 410, outlet port 412,
and connector 414. Figure 5 illustrates that after successful insertion of catheter 312 into
a patient's body, gujdc*mﬁe 302 and synuge 420 of Figure 4A have been removed.
Catheter 312 can be taped in placc in the skin of the patient. An I.V. drip linec or an
infusion syringe (not shown) may be mscrted into connector 414 and medication can be
injected into a patient.

[0052] One exemplary method of inserting a PICC in a patient 1s depicted in
Figure 4A. An operator fills syringe 420 with a flushing solution such as saline

containing heparin. The operator then connects syringe 420 to guide-tube 302 that is

already inserted within catheter 312 as discussed in the embodiments above.

56301P556 12
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[0053] The oPcrator flushes gmde—tubc 302 by depressing on plunger 422 of

syringe 420 thus, injecting flushing solut:on into guide-tube 302. Flushing guide-tube

302 prior to inserting catheter assembly 300 into a patient allows the operator to check
for axiy produt:t defects, such as leakage in guide-tube wall or catheter wall or blockage in
catheter assembly 300. Defects or leakages would mean the operator will need to repeat
the puncture in the patient leading to unnecessary discomfort or pain. The operator will
know that catheter assembly 300 is ready for use when drops of solution emerges from
the catheter 312 tip and not anywhere gjse along the body of catheter 312.

[0054] When guide-tube 302 is- :ﬁlmady inserted within catheter 312 as supplied
by a manufacturer, no tnmming by the '|operator i$ necessary since guide-tube may be
manufactured to be about the same length or shorter than catheter 312. In event when

trimrning is nevertheless required, cxcess guide-tube may be withdrawn and excised

through connector 308.

[005S] The operator then begins inserting catheter assembly 300 at a point of
entry 102 on 2 patient's body. A Peclablgf{fPICC introducer known by those skilled in the
art may be used to facilitate the insertion of catheter 312 into patient (Johson and Johson

Catalog No. 97913. (Not depicted in figures).

{0056} As mentioned above, flushing guide-tube 302 may be necessary to

facilitate smooth insertion. In that event, the operator flushes guide-tube 302 as above.
Flushing would reduce resistance to allow catheter 312 to continue on its path in the '

patient's body or veins. Flushing may also prevent any blood or blood clothing that

accumulates inside guide-tube 302 to facilitate insertion.

56301P556 13
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[0057) Once catheter 312 is successful inserted, the operator removes guide-tube
302 from catheter assembly 300. The operator may first disconnect connector 308 from
catheter assembly 300. Then, using connector 308 as a handle the operator withdraws
guide-tube 302 from cathcter 312. During the removal of guide-tube 302 from catheter
312, the operator may also flush guide-tube 302 to prevent fluid from the patient to be
udﬂldrawn. Lastly, the operator may withdraw introducer needie 600 from the patient.
{0058} Guide-tube 302 may a,lrs;o be coated with a thin layer of a conventional
lubﬁcant or hydrophilic polymer coating, such as a hydrogel, polyethylene oxide,
polyvinyl porylidone, pluronic, hydrophilic polyurethane or hydroxy ethyl methacholate.
This coating may provides lubrication and may facilitate the insertion and removal of
guide-tﬁbe 302 from catheter assembly 300. Also, back pressure that may occur during
the removal of guide-tube 302 may be prevented by continuous flushing of guide-tube
302 during the removal. .,

(0059] Once guide-tube 302 is removed from caﬂxctcr assembly 300, the operator

then connects another syringe to the assembly tor the injection of treatment fluid or

medication (not 1llustratcd).
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CLAIMS:

1.

A cathetler assembly comprising:

a catheter having two catheter ends and at least a catheter lumen which is
surrounded by a catheter wall of sai;i _cathctcr; and

a guide-tube disposed withir;% $aid catheter lumen, said guide-tube to guide
said catheter into a patient, said guidc-tubc being hollow, having a dimension which
is less than 2 dimension of said cath?.;;r lumen, and further including two guide-tube
ends, a guide-tube lumen which 1s surrounded by a guide-tube wall of said guide-

tubc.

A catheter assembly as in claim 1 wherein said guide-tube has a length that is

substantially equal to said cathieter such that no trimming is necessary.

A catheter assembly as in claim 2 further comprising:

a first connector, said first connector to dispose over said catheter;

a second connector, said second connector being hollow and having two
connecting ends, one of said two connecting ends couples to one of said two guide-
tube ends and disposes within said ﬁrs;; connector; and

a syringe, said syringe couples to said second connector at the remain end of

said two connecting ends.

4, A catheter assembly as in claim 3 wherein said guidc-tubé is 2 metal reinforced tube.

56301P556 15
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5. A catheter assembly as 1n claim 3 wherein said guide-tube is a2 metal tube.

6. A catheter assembly as in claim 3 wherein said guide-tube is coated with a

hydrophilic polymer coating.

7. A method of assembling a catheter comprising:

providing a catheter, said catheter héVing two catheter ends and a catheter
lumen which is surrounded by a catheter wall of said catheter;

inserting a guide-tube 1nto sald catheter, said guid&ﬁbe disposed within said
catheter lumen, said guide-tube to guzde said catheter into a patient and having two
guide-tube ends, a guide-tube lumen which is surrounded by a guide-tube wall of said

guide-tube, and having a dimension which is less than a dimension of said catheter

jumen.

8. A method of assembling a catheter as in claim 7 further comprising:

disposing a first connector ovcer said catheter;

disposing a second connector within said first connector, said second

connector being hollow and having two connecting ends;

coupling said second connector to one of said two guide-tube ends at one of

said two connecting ends; and

coupling a syringe to the other of said two connccting ends.

56301P556 ' 16
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9. A method of assembling a cathet& as in claim 8 wherein said guide-tube is a metal

reinforced tube.

10. A method of assembling a catheter in claim 9 wherein said guide-tube is a metal tube.

11. A method of assembling a catheter in claim 9 wherein said guide-tube is coated with

a hydrophilic polymer coating.
12. A method of inserting a catheter co;npﬁsing:

providing a catheter, said catheter having two catheter ends and a catheter
lumen which is surrounded by a catheter wall of said catheter;

disposing a guide-tube into said catheter lumen of said catheter, said guide-
tube to guide said catheter inlo a patient, said guide-tube having two guide-tube ends,
a guide-tube lumen which is surroundcd by a guide-tube wall of said guide-tube, and
having a dimension which is less than a dimension of said catheter lumen;.

cii s;msiné a first connector over said catheter, said first connector is

configured to accept a second connector, said second connector being hollow and

having two connecting ends;

coupling said connector to one of said two guide-tube ends at one of said two

connecting ends;
filling a syringe with a solution;

coupling said syringe to the other of said two connecting ends of said second

connector;

36301P556 17
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threading said catheter having said guide-tube inserted therein into a patient;
flushing said guide-tube with said solution as necessary to achieve said

threading; and

withdrawing said second connector and said guide-tube from said catheter

when said threading is achieved.

13. A method of inserting a catheter as claim 12 wherein said flushing of said guide-tube
occurs simultaneously with said threading such that said flushing to help ease said

inserting of said catheter past an obstruction in said patient.

14. A method of inserting a peripherally inserted central catheter comprising:

providing a catheter, said catheter having two catheter ends and a catheter
lumen which is swrounded by a catheter wall of said catheter;

disposing a guide-tube into said catheter lumen of said catheter, said guide-
tube to guide said catheter into ﬁpatimt, said guide-tube having two guide-tube ends,
a guide-tube lumen which is surrounded by a guide-tube wall of said guide-tube, and
having a dimension which is less than a dimension of said catheter lumen,

disposing a first connector over said catheter, said first connector 1s

configured to accept a second connector, said second connector being hollow and

having two connecting ends;

coupling said connector to one of said two guide-tube ends at one of saxd two

connecting ends; "

filling a syringe with a solution;
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coupling said syringe to the other of said two connecting ends of said second
connector;
threading said catheter having said guide-tube inserted therein into a patient;
flushing said guide-tube wiih. said solution as necessary to achieve said
threading; and
' withdrawing said second connector and said guide-tube from said catheter

when said threading s achieved.

15. A method of inserting a catheter as claim 14 wherein said flushing of said guide-tube

occurs simultaneously with said threading such that said flushing to help ease said

inserting of said catheter past an obstruction in said patient.
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