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(57) Abstract: A method is provided for controlling the fluid flow rate in an extension tube of an introducer needle assembly for use
as confirmation flashback. The introducer needle assembly has a catheter attached to a catheter hub with a side port, an extension
tube attached to the side port on the catheter hub, and an introducer needle with a notch adapted to be inserted into a bore in the
& catheter. A lumber extends through the needle and is in fluid communication with the notch. The needle has an outer diameter
smaller than the diameter of the bore such that an annular space is defined between the catheter and the needle. The fluid, typically
blood, is at a pressure and has a viscosity when the needle accesses it. A preferred minimum fluid velocity of the fluid through the
extension tube is selected (preferably at least 1 inch per minute through the extension tube in certain applications). The notch and
the annular space are sized based, at least in part, on the viscosity of the fluid and the pressure of the fluid to achieve the preferred

flow rate through the extension tube.
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METHOD OF AND APPARATUS FOR CONTROLLING FLASHBACK IN
AN INTRODUCER NEEDLE AND CATHETER ASSEMBLY

FIELD OF THE INVENTION
[0001] This invention relates to the field of catheter and introducer needle
assemblies. Specifically, the invention relates to a method of and an apparatus for

controlling flashback in an introducer needle and catheter assembly.

BACKGROUND OF THE INVENTION

[0002] Catheters, particularly intravenous (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 tip. 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needle, the needle is withdrawn, leaving the IV catheter in place. In certain
circumstances, the caregiver may move the needle within the vein, or may displace
the catheter with respect to the needle, to locate the catheter in a desired position
before fully withdrawing the needle. The proximal end of the IV catheter typically
has a hub that is designed to be connectable to an IV fluid supply line after
insertion of the IV catheter in a patient. In other applications, an IV set (known as

an “extension set”) is attached before insertion into the patient.
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[0003] Although typical IV catheter and introducer needle assemblies generally
perform their functions satisfactorily, they do have certain drawbacks. For
example, certain TV catheter and introducer needle assemblies typically require a
flashback chamber located on the proximal end of the needle. This location is
inconvenient for the healthcare worker because, during insertion of the assembly
into a patient, the healthcare worker's attention is directed to the distal tip of the
needle. Thus, in order to determine if the needle is properly placed in a vein, the
healthcare worker has to divert his attention away from the point of insertion of the
IV catheter and introducer needle assembly into the patient. Even in devices that
permit visual confirmation of flashback at a location near the needle tip, there is no
distinct confirmation that the needle remains in the vein as it is positioned by the
caregiver. Typically, flashback chambers are immediately filled with blood upon
the initial access of the vein and cannot be used to confirm that the catheter

assembly has maintained (or achieved again) access to the vein.

SUMMARY OF THE INVENTION

[0004] It is therefore an object of one aspect of this invention to provide a method
for controlling the flashback rate in an extension tube.

[0005] It is an object of another aspect of the invention to provide a method of
making an introducer needle and catheter assembly that includes a controlled,
visible flashback rate in an extension tube. Specifically, catheter assembly may be

designed to achieve initial flashback at the needle tip, as well as distinct
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confirmation flashback at a controlled rate when the catheter is located within the
patient’s vein.

[0006] It is an object of another aspect of the invention to provide an introducer
needle assembly that permits initial flashback at the needle tip, as well as distinct
confirmation flashback at a controlled rate when the needle assembly is located
within the patient’s vein.

[0007] It is an object of another aspect of this invention to provide a method of
inserting a catheter into a patient’s vein that permits initial flashback at the needle
tip, as well as distinct confirmation flashback at a controlled rate over a
predetermined period of time while the catheter is located within the patient’s vein.
[0008] In accord with one aspect of the invention, a method is provided for
controlling the fluid flow rate in an extension tube of an introducer needle assembly
for use as confirmation flashback. The introducer needle assembly has a catheter
attached to a catheter hub with a side port. An extension tube is attached at one end
to the side port on the catheter hub. The other end of the extension tube is plugged
with a porous material that permits air to pass but restricts liquid flow. An
introducer needle with a notch is adapted to be inserted into a bore in the catheter.
A chamber extends through the needle and is in fluid communication with the
notch. The needle has an outer diameter smaller than the diameter of the catheter
bore such that an annular space is defined between the catheter and the needle. The
liquid or fluid, typically blood, is at a pressure and has a viscosity when the needle
accesses it. A fluid flow path is created from the patient’s blood vessel, through the

needle tip and through center of the hollow needle, through the notch in the needle
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to the annular space, along the annular space to the catheter hub and out the side
port, and into the extension tube.

[0009] In use, the caregiver inserts the introducer needle and catheter assembly into
the patient’s vein. During insertion of the assembly, the notch is maintained within
the catheter. An initial flashback is visible near the tip of the translucent catheter
(and thus near the point of insertion) as blood flows through the notch and into the
annular space. As the blood continues to flow, it passes through to the extension
tube where the caregiver can observe the flow of blood in the extension tube
(confirmation flashback) at a controlled rate (referred to herein as the “visual flow
front rate”), as discussed below.

[0010] During design of the introducer needle and catheter assembly, the geometry
and materials of the assembly are selected to achieve a desired visual flow front
rate through the extension tube. Particularly, it is desirable to control the flow rate
such that confirmation flashback occurs for a relatively long period of time,
permitting the caregiver to know for a longer period of time that the tip of the
catheter is within and in fluid communication with the vein, as well as to
understand the nature of the blood vessel accessed. In one implementation of the
instant invention for use in connection with an integrated catheter assembly (that is,
a catheter assembly including an extension tube attached to the catheter hub before
insertion) intended for vascular access, a desired minimum fluid flow rate of the
fluid visible through the extension tube (that is, the visual flow front rate) is
selected to be around 1 inch per minute. The determination is then made as to

which component of the catheter assembly is to be employed as the “throttle,” that
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is, the controlling element in the catheter assembly. The geometry (and materials,
in certain circumstances) can then be designed to achieve the desired visual flow
front rate.

[0011] In another implementation of the invention, the notch and the annular space
are sized so that the size of the central chamber within the needle acts as the
throttle. Specifically, both the notch and the annular space are designed to have
cross-sectional areas greater than the cross sectional area of the chamber running
through the needle. Consequently, the needle chamber acts as the throttle. In the
case of a 20 gauge needle, the needle chamber has a diameter of 0.016 inches and a
cross sectional area of about 0.00020 in” (that is, 7*#0.008% = 0.0002in%). The
annular space and the notch are sized appropriately to have larger cross sectional
areas. A 20 gauge needle has an outer diameter of 0.028 inches. A catheter
appropriate for such a needle would be an 18 gauge catheter which has a bore with
a diameter of 0.034 inches. Consequently, the annular space has a cross sectional
area of about 0.0003 square inches. The notch is also sized to have a minimum
area greater than the needle’s central chamber. In the case of a notch formed by
grinding out a straight-sided opening in the needle wall (resulting in a rectangular
notch) through to the center of the needle, the notch has a width equal to the
diameter of the needle chamber (i.e., 0.016 inches). The notch length in the axial
direction is selected to be equal to or greater than the cross-sectional area of the
chamber divided by the diameter of the chamber. Consequently, in this case, the
length is preferably at least 0.0125 inches (that is, 0.0002 inches?/0.016

inches=0.0125 inches).
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[0012] In such an assembly, the extension tube may be selected to have an internal
diameter of 0.05 inches, resulting in a cross-sectional area of about 0.002 in. When
used for peripheral vascular access, the fluid is at a pressure between 10mmIg —
250mmHg is (typically about 45mmHg) and has a viscosity of about 1.8 times that
of water at normal body temperature of 98.6° F when the needle tip accesses it.
The visual flow front rate is then typically about 1 inch per minute through the
extension tube. Different blood pressure and blood viscosity will affect the visual
flow front rate.

[0013] In other implementations, it is desirable to size the annular space between
the needle and the catheter (based, at least in part, on the viscosity of the fluid and
the pressure of the fluid) to act as a throttle, restricting (and thereby controlling) the
flow through the flow path and achieving the preferred flow rate through the
extension tube. Alternatively, the notch may be sized such that it acts as the
throttle. Further, the porosity of the plug in the extension tube may be designed
such that it permits air to flow out of the tube at a rate which acts as a throttle by
preventing the blgod from entering the tube any faster.

[0014] In accord with aspects of certain{ implementations of the instant invention,
an integrated introducer needle and catheter assembly is provided including a
controlled flow rate through the extension tube. A flow path is created by the
introducer needle assembly from the vein to the extension tube. The flow path
extends from the tip of the needle, through the needle chamber, through the notch,
into and along the annular space between the needle and the catheter, and then into

the central chamber of the extension tube via a catheter hub. The porous plug
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permits air in the extension tube to pass out as the chamber fills with blood. The
geometry and material properties of the assembly are selected to achieve a desired
visual flow front rate in the extension tube which can be observed by a caregiver
but which does not restrict flow in a manner that would interfere with the delivery
of fluids by the assembly after insertion. Currently, it is preferred that the flow rate
be selected such that the extension tube fills at a rate of at least 1 inch per minute,
but other rates may be desirable depending on the application. Further, it will be
appreciated that various modifications of the geometry and material properties may
be employed and still practice aspects of the invention.

[0015] In accord with another aspect of the invention, a method of accessing a
blood vessel is provided. An introducer needle assembly has a catheter attached to
a catheter hub with a side port, an extension tube attached to the side port on the
catheter hub, and an introducer needle with a notch adapted to be inserted into the
catheter. The tip of the introducer needle is inserted into the blood vessel thereby
positioning the tip of the catheter in the blood vessel as well. Insertion of the
introducer needle in the blood vessel is confirmed by observing blood in the
catheter near the notch. The positioning of the needle tip in the blood vessel is
further confirmed by observing blood flow through the extension tube. The visual
fluid flow front rate of blood through the extension tube is a predetermined rate
based upon, at least in part, the size of the notch, the size of the internal bore of the
catheter and the outer diameter of the needle. Additionally or alternatively, the
flow rate is controlled based, at least in part, on the pressure of the blood and the

viscosity of the blood, and on the internal cross section of the extension tube.
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[0016] In accord with yet another aspect of the invention, a method is provided for
controlling flashback in an extension tube of an introducer needle assembly. A
translucent catheter is provided having a proximal end, a distal end and a central
bore extending from the proximal end to the distal end. A catheter hub is in fluid
communication with the central bore and has a proximal end and a distal end
connected to the proximal end of the catheter and a side port in fluid
communication with the catheter hub. An extension tube is in fluid communication
with the side port. The proximal end of an introducer needle extends from the
distal end of a needle hub. The introducer needle adapted to be positioned within
the catheter in an insertion position wherein the distal end of the introducer needle
extends distally past the distal end of the catheter. A seal is affixed to the catheter
hub and located proximal of the side port, sealing the proximal end of the catheter
hub. The introducer needle has a cross sectional area that is less than the cross
sectional area of the central bore such that an annular space is defined between the
introducer needle and the catheter. A notch at the distal end of the introducer
needle is located within the catheter when the introducer needle is in the insertion
position such that fluid can communicate between the notch at the distal end of the
introducer needle and the side port but is prevented from passing out of the
proximal end of the catheter hub by the seal. The introducer needle, the notch and
the central bore are sized to control the flow of fluid through the annular space,

thereby controlling the flow of fluid through the extension tube.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and other objects and advantages will be apparent upon
consideration of the following drawings and detailed description. The preferred
embodiments of the present invention are illustrated in the appended drawings in
which like reference numbers refer to like elements and in which:

[0018] Fig. 1 is a perspective view of the IV catheter and introducer needle in
accord with an aspect of the invention;

[0019] Fig. 2 is a cross-sectional view of the invention taken along line 2--2 in Fig.
1 showing the assembly prior to insertion into a patient with the needle in the
forward position;

[0020] Fig. 2A is a cut-away view of the assembly taken along line 2A-2A of Fig.
2.

[0021] Fig. 3 is a cross-sectional view of the assembly of Fig. 1 with the needle in
a retracted position;

[0022] Fig. 4 is a cutaway side view of the distal tip of the needle and catheter with
the needle in the forward position, depicting blood flow through the needle and
catheter.

[0023] Fig. 5 is a cutaway side view of the distal tip of the needle and catheter with
the needle in the forward position, depicting blood flow through the needle and
catheter, and having an enlarged annular space.

[0024] Fig. 6 is a cutaway side view of the distal tip of the needle and catheter with
the needle in the forward position, depicting blood flow through the needle and

catheter, and having a narrowed annular space.
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DETAILED DESCRIPTION OF THE INVENTION

[0025] The catheter and introducer needle assembly 10 in accord with one
implementation of this invention is shown in Fig. 1. As depicted, the assembly is
an integrated catheter. It will be appreciated that aspects of the instant invention
may be employed with other catheter and introducer needle assemblies, such as
those disclosed in U.S. patents 4,326,519; 5,810,780; 5,935,110; 5,676,656; and
5,879,334, each incorporated herein by reference. In accord with one
implementation of the invention, the catheter and introducer needle assembly
includes catheter 20 affixed to catheter hub 21 and needle 40 affixed to needle hub
41. The catheter includes a central bore 120 having a cross sectional area and may
be formed of translucent material (including transparent materials). As used herein,
“translucent” materials shall be construed to include transparent materials, as well
as materials that permit light to pass but not clearly enough to be deemed
transparent.

[0026] The needle 40 has an outer diameter sized such that the cross sectional area
of the needle is less than the cross sectional area of the central bore 120 of the
catheter 20. Consequently, an annular space 60 (see Fig. 2A) is defined between
the catheter and the needle. The needle also includes a central chamber 160
extending axially through the needle. As discussed below, the chamber is in fluid
communication with a notch 42 in the needle.

[0027] As shown in Fig. 2 before withdrawal of the needle 40 from the catheter

assembly 10, the distal end of the catheter 20 seals about the needle 40, preventing

10
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distal flow of blood out of the catheter. Catheter hub 21 includes a side port 22
which has an extension tube 50 connected and in fluid communication with the
catheter hub 21. The extension tube has a central chamber 54 and is made of a
translucent material. Side port 22 is in fluid communication with the annular space
60 in the catheter 20 so that fluid infused through extension tube 50 will pass into
the patient once catheter 20 is properly positioned in the patient (even if the needle
is still in position in the catheter). Conversely, blood exiting a patient’s vein
through catheter 20 can travel through extension tube 50, whether the needle is still
in the assembly 10, or not. Scale markings 55 may be provided to assist the
caregiver appreciate the rate of blood flow through the extension tube, as discussed
below.

[0028] The proximal end of extension tube 50 (that is, the end remote from the
catheter hub) typically includes a standard luer lock adaptor 51 to allow the
connection of an IV fluid supply line to extension tube 50. Such an IV fluid supply
line can be connected to extension tube 50 prior to insertion of assembly 10 into a
patient. The adaptor may include a plug 53 formed of a porous material, which
permits the flow of air but prevents the passage of liquids, such as blood. As
discussed below, the porosity of the material may be selected to control the flow
rate of blood in the extension tube. In certain applications, the porosity of the
material is selected to permit passage of 0.03 cubic centimeters of air per minute.
[0029] The proximal end of catheter hub 21 is sealed with an elastomeric plug 29
(see Fig. 2) to ensure that fluid does not leak out of the proximal end of catheter

hub 21 once the needle is withdrawn. Plug 29 may be filled with gel, such as
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silicone gel. This gel would seal the hole left by needle 40 when it is removed
from catheter hub 21. In addition, this gel would fill the notch 42 when needle 40
passes through plug 29. This would prevent fluid from leaking through the notch
42 while needle 40 is being removed from catheter hub 21. Alternatively, or in
addition thereto, the plug 29 could be a septum having an axial length greater than
the distance between the distal end of the opening at the tip of the needle and the
proximal end of the notch, as disclosed in U.S. Patent 6,506,181, incorporated
herein by reference.

[0030] As the catheter and introducer needle assembly 10 is inserted into a vein,
blood passes through the opening in the chamber 160 of the needle 40, through the
distal notch 42 and into the annular space 60. When the catheter 20 is translucent
or transparent, flashback of blood in needle 40 is then observed by the caregiver as
the blood passes through the notch into the annular space, thereby giving an initial
indication that the needle tip has successfully accessed the vein. This initial
indication is at the distal end of the catheter, near the point of insertion into the
patient — thus providing nearly immediate visual feedback without requiring the
caregiver to divert his attention from the point of insertion. The caregiver may
manipulate the needle tip (and thus the catheter) into a final desired location.
Blood continues to flow through the annular space 60, to the needle hub 21,
through the side port 22 and through the extension tube 50.

[0031] Once the caregiver has positioned the catheter assembly 10 as desired, he
can look at the extension tube 50 to confirm that the catheter tip is positioned

within a vein. If properly located, flashback in the extension tube continues at the
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observable, controlled rate. The gauge markings 55 help the caregiver appreciate
the rate of continued flow. Needle 40 can then be withdrawn from catheter hub 21
(see Fig. 3), leaving catheter 20 in place in the patient’s vein. The observable
confirmation flashback in the extension tube continues whether the needle is in
place or not (at least until the extension tube 50 is filled with blood). Thus, the
caregiver receives confirmation of proper catheter positioning even after the needle
40 is withdrawn.

[0032] In certain traditional devices, the only flashback is nearly immediate and
complete from the initial access of the vein. Consequently, the flash chamber
(which may be an annular space about the needle in the catheter, an extension tube
or a distinct flash chamber) is filled with blood, preventing confirmation of venal
access if the needle is moved. This is especially true when using needles having
larger gauge sizes. In such cases, the flashback flow front may only be visible for a
fraction of a second preventing a caregiver from receiving continued feedback (i.e.,
confirmation flashback) over an extended period of time. In accord with the instant
application, however, the flow rate of blood through the catheter is controlled to
permit continuous, active confirmation during a relatively long period of time
despite the manipulation of the needle. Specifically, the size of the notch 42, the
annular space 60 and the internal diameter of the extension tube 50 are selected to
cause blood to fill the extension tube over a predetermined time. For example,
these components may be sized to cause blood to fill the extension tube at a rate of
at least 1 inch per minute when the blood is at 45mmHg and has a viscosity of

about 1.8 times that of water at 98.6 degrees F. The extension tube preferably has a
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length of 4 inches. Consequently, it will take up to 4 minutes until the extension
tube is filled with blood (at a minimum rate of 1” per minute). This allows the
clinician a relatively long time to have confirmation flashback at a rate that is
discernable. Such continuous, long term flashback also provides the caregiver
information about the blood vessel accessed — such as whether it is a vein or an
artery, whether there is pulsitile flow, the color of the blood, the pressure of the
blood, and so on.

[0033] It is noted that the blood in the extension tube 50 may provide various
observable characteristics to the caregiver, such as the visual flow front rate, the
color of the blood, whether the visual flow front through the extension tube is
pulsing, and so on. Consequently, a caregiver may be able to differentiate venous
and arterial access by blood color (and flow rate) and by pulsitile flow. Indeed,
characteristics of the blood vessel, such as blood pressure, may be observed by the
flow rate of blood through the extension tube. Thus, aspects of the instant
invention provide useful information to the caregiver beyond - continued
confirmation of venous access.

[0034] In accord with certain aspects of the invention, the geometry and material
properties of the introducer needle and c’atheter assembly 10 may be “tuned” to
achieve a desired visual flow front rate in the extension tube 50 based upon the
gauge of the needle 40 to be employed. It is desirable that the visual flow front rate
through the extension tube 50 be no less than 1 inch per minute. When it is
determined that the annular space 60 shall be used as the throttle, the flow, or

resistance to the flow of blood at a given pressure, in the introducer needle and
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catheter assembly is determined in part by three factors --- the area of the annular
space 60 between the catheter inner diameter and needle outer diameter, length of
catheter 20, and viscosity of blood. The catheter 20 length is generally specified as
part of the therapy that is needed (e.g., longer catheters to reach deeper veins and
arteries) so that length must also be accommodated by adjusting the annular space
60 so that the proper confirmation flashback rate can be achieved in the extension
tube. For example, a 20 gauge catheter, having a length of 1-3/4” may require the
annular space be increased in size (compared to that of a shorter catheter) to
achieve the desired visual flow front rate despite this length. This could be
accomplished by reducing the outer diameter of the needle 40, thus increasing the
area of the annular space 6 and the resulting confirmation visual flow front in the
extension tube 50.

[0035] It is noted that, due to flow characteristics of fluids, as catheter 20 length
increases, the area of the annular space must increase to maintain the same flow
rate. Annular area/volume flow rate relationships can be established for different
introducer needle and catheter assemblies. For example, 1.75” length catheters
require a larger annular area to achieve the same minimum acceptable flow front
rate in the extension tube 50 that would be able to be achieved with the shorter
catheter lengths and a smaller annular area.

[0036] In the application of the invention discussed immediately above, the notch
42 and the needle chamber 160 are sized to have cross sectional areas greater than
or equal to the cross sectional area of the annular space 60. Consequently, neither

the notch nor the chamber act as a throttle and the volume rate of flow in the
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extension set can be controlled by controlling the size of the annular space (which,
in turn, is defined by the outer diameter of the needle and the inner diameter of the
catheter).

[0037] It is noted that, while depicted as a single rectangular cutout, the notch can
be any shape, including circular, oval or the like. Further, the notch may be formed
as a plurality of fenestrations in the needle wall.

[0038] Referring now to Figs. 4-6, other implementations of the invention
provide that the visual flow front rate through the extension tube 50 can be
controlled by modifying the geometry of the needle 40 and catheter 20.
Specifically, as seen in Fig. 4, when the notch is employed as the throtile, the
size of the notch 42 can be modified. When the notch 42 is longer (resulting in
a larger cross-sectional area), the flow rate through the needle and catheter
assembly 10 increases, thereby increasing the visual flow front rate through the
extension tube 50. As shown in phantom, when the notch 42 is shortened, flow
rate through the needle and catheter assembly decreases, thereby decreasing the
visual flow front rate through the extension tube.

[0039] Referring to Fig. 5, when the annular space 6 is employed as the
throttle the annular space 60 can be increased (by using a needle 40 with a
smaller outer diameter, a catheter 20 with a larger inner diameter, or both),
thereby increasing flow rate through the needle and catheter assembly 10, and
thus increasing the visual flow front rate through the extension tube 50.

Conversely, the size of the annular space 60 can be decreased (see Fig. 6). As
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such, the flow rate through the needle and catheter assembly is decreased, and
so too the visual flow front rate through the extension tube.

[0040] Thus, it is seen that an IV catheter and introducer needle assembly is
provided that allows the healthcare worker to determine if the assembly is
properly placed in a patient's vein without the need for the healthcare worker to
divert his attention away from the insertion site and to confirm proper
placement after positioning using controlled flashback in the extension tube
(including confirmation after removal of the needle). Further, a method is
provided for controlling flashback in the extension tube of an integrated
catheter assembly. As such, the designer of such integrated catheters can
ensure appropriate flashback rates, allowing the caregiver to observe continuous
flashback over a selected period of time, depending upon the particular
application. This control can be achieved by altering the size of the annular
space between the needle and the catheter, the size of the notch in the needle,
the size of the chamber extending through the needle, the size of the extension
tube leading to the catheter adapter, the porosity of the filter plug in the

ext3ension tube, and any combinations of these.
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I claim:
1. A method of controlling the fluid flow rate in an extension tube of an
introducer needle assembly for confirmation flashback, the introducer needle
assembly having a catheter attached to a catheter hub with a side port, an extension
tube attached to the side port on the catheter hub, and an introducer needle with at
least one notch adapted to be inserted into a bore in the catheter, wherein the needle
has an outer diameter smaller than the diameter of the bore such that an annular
space is defined between the catheter and the needle and wherein the fluid is at a
pressure and has a viscosity when it is accessed by the needle, the method
including:

selecting a preferred fluid flow rate of a fluid through the extension tube;
and

sizing the notch and the annular space based, at least in part, on the

viscosity of the fluid and the pressure of the fluid to achieve the preferred flow rate.

2. The method of claim 1 wherein a porous material is located in the extension

tube at a location remote from the side port, further including selecting the porosity

of the material to achieve the preferred flow rate.

3. The method of claim 1 wherein the preferred flow rate is at least 1 inch per

minute through the extension tube.
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4, The method of claim 1 wherein the notch is about 0.013 inch by 0.016 inch,
the needle has an outer diameter of about 0.028 inch and the catheter has a bore

with a diameter of 0.034 inch.

5. The method of claim 4 wherein the extension tube has an internal diameter

of between 0.045 and 0.052 inches.

6. The method of claim 5 wherein the fluid is at a pressure of about- 30-

50mmHg and has a viscosity of 1.8 times that of water.

7. The method of claim 6 further comprising reducing the size of the notch to

reduce the flow rate in the extension tube.

8. The method of claim 6 further comprising reducing the size of the annular

space to reduce the flow rate in the extension tube.

9. The method of claim 6 wherein sizing the notch and the annular space is

based, at least in part, on the length of the catheter.

10.  The method of claim 6 wherein a porous material is located in the extension

tube at a location remote from the side port, further including selecting the porosity

of the material to achieve the preferred flow rate.
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11. A method of accessing a blood vessel comprising:

providing an introducer needle assembly having a catheter attached to a
catheter hub with a side port, an extension tube attached to the side port on the
catheter hub, and an introducer needle with a notch adapted to be inserted into the
catheter such that the notch is disposed within the catheter;

inserting the tip of the introducer needle into the blood vessel;

confirming insertion of the introducer needle in the blood vessel by
observing blood in the catheter near the notch;

positioning the tip of the catheter at a desired location within the blood
vessel;

confirming positioning of the needle tip in the blood vessel by observing
blood flow through the extension tube;

wherein the flow rate of blood through the extension tube is at a
predetermined rate based upon, at least in part, the size of the notch, the size of the

internal bore of the catheter and the outer diameter of the needle.

12.  The method of claim 11 further including controlling the flow rate based, at

least in part, on the pressure of the blood and the viscosity of the blood.
13.  The method of claim 11 further comprising selecting the flow rate through

the extension tube based, at least in part, on the internal cross section of the

extension tube.
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14.  The method of claim 12 wherein the flow rate through the extension tube is

at least 1 inch per minute.
15. The method of claim 11 wherein the notch is more than one aperture.

16. A method of controlling flashback in an extension tube of an introducer
needle assembly, including:

providing a translucent catheter having a proximal end, a distal end and a
central bore extending from the proximal end to the distal end, wherein the bore has
a cross sectional area;

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

providing an extension tube in fluid communication with the side port;

providing an introducer needle having a proximal end and a distal end, and
having a needle hub having a distal end and a proximal end, the proximal end of the
introducer needle connected to the distal end of the needle hub, the introducer
needle adapted to be positioned within the catheter in an insertion position wherein
the distal end of the introducer needle extends distally past the distal end of the
catheter;

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

seal sealing the proximal end of the catheter hub;
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the introducer needle having a cross sectional area that is less than the cross
sectional area of the central bore such that an annular space is defined between the
introducer needle and the catheter;

a notch at the distal end of the introducer needle located within the catheter
when the introducer needle is in the insertion position such that fluid can
communicate between the notch at the distal end of the introducer needle and the
side port but is prevented from passing out of the proximal end of the catheter hub
by the seal;

wherein the introducer needle, the notch and the central bore are sized to
control the flow of fluid through the annular space, thereby controlling the flow of

fluid through the extension tube to a predetermined rate.

17. The method of claim 16 wherein the notch has an area of about 0.0002
inches®, the annular space is about 0.0012 inches?, the extension tube has an
internal diameter of 0.05 inches, the fluid is at 30-50mmHg and has a viscosity of

about 1.8 times that of water.

18.  Anintroducer needle assembly for accessing a patient’s vein comprising:

a translucent catheter having a central bore, a distal end and a proximal end;
a needle disposed in the ceniral bore of the catheter, the needle having a tip and a
notch disposed near the tip, wherein the needle tip extends out beyond the distal

end of the catheter and the notch is disposed completely within the catheter;
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an annular space defined between the needle and the catheter such that
blood flowing through the notch passes into the annular space to provide visual
confirmation to a caregiver that the needle tip has accessed the vein;

a translucent extension tube having an interior chamber with a cross section,
which chamber is in fluid communication with the annular space, wherein the cross
section of the interior chamber of the extension tube is selected to achieve a
predetermined flow rate of blood through the extension tube, thereby providing

visual confirmation to the caregiver that the needle tip remains in the vein.

19.  The introducer needle assembly of claim 18 in which the annular space has
a cross sectional area smaller than the cross sectional area of the internal chamber

of the extension tube.

20.  The introducer needle assembly of claim 18 in which the notch has an area

smaller than the cross sectional area of the internal chamber of the extension tube.

21.  The introducer needle of claim 18 further comprising a plug inserted in the
extension tube at a location remote from the catheter, wherein the plug has a
porosity such that it permits the flow of air through the plug but prevents the flow

of blood through the plug.

22.  The introducer needle assembly of claim 21 wherein the plug has a porosity

selected to control the flow of blood through the extension tube.
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23.  Anintroducer needle assembly for accessing a patient’s vein comprising:

a translucent catheter having a central bore, a distal end and a proximal end;
a needle disposed in the central bore of the catheter, the needle having a tip and a
notch disposed near the tip, wherein the needle tip extends out beyond the distal
end of the catheter and the notch is disposed within the catheter;

an annular space defined between the needle and the catheter;

a translucent extension tube having an interior chamber with a cross section,
which chamber is in fluid communication with the annular space, wherein the
caregiver receives visual confirmations that the needle tip is in the vein by
controlled blood flow through the extension tube, the cross section of the interior
chamber of the extension tube is selected to achieve a predetermined flow rate of
blood through the extension tube, thereby providing visual confirmation to the

caregiver that the needle tip remains in the vein.
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