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INSTRUMENT DELIVERY DEVICE HAVING A ROTARY ELEMENT

BACKGROUND

[0001] Insertion of a needle into vasculature of a patient tends to invoke apprehension in the
patient, as well as the clinician, for various reasons. Blood draws are a common source of needle
insertions. Attempts have been made to utilize peripheral intravenous catheters (PIVCs) for
withdrawing blood from the vasculature of the patient, which may reduce may a number of needle
insertions experienced by a given patient.

[0002] A common type of IV catheter is an over-the-needle PIVC. As its name implies, the
over-the-needle PIVC may be mounted over an introducer needle having a sharp distal tip. The
sharp distal tip may be used to pierce skin and the vasculature of the patient. Insertion of the PIVC
into the vasculature may follow the piercing of the vasculature by the needle. The needle and the
PIVC are generally inserted at a shallow angle through the skin into the vasculature of the patient
with a bevel of the needle facing away from the skin of the patient. Once placement of the needle
within the vasculature has been confirmed, the clinician may temporarily occlude flow in the
vasculature and withdraw the needle, leaving the PIVC in place for future blood withdrawal and/or
fluid infusion.

[0003] There may be several limitations to the current PIVC blood draw approach. Current use
of a PIVC to draw blood can be slow and somewhat inefficient, particularly when the patient has
difficult intra-venous access or veins that are not readily accessed by the clinician. Also, blood
samples obtained via a PIVC may often need to be discarded due to concerns regarding sample
quality. Furthermore, current use of a PIVC to draw blood may result in kinking of blood draw
tubing. Moreover, the PIVC may narrow, collapse, or clog with time, leading to failure of the

PIVC.
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[0004] The subject matter claimed herein is not limited to embodiments that solve any
disadvantages or that operate only in environments such as those described above. Rather, this
background is only provided to illustrate one example technology area where some

implementations described herein may be practiced.
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SUMMARY

[0005] The present disclosure relates generally to a delivery device and related systems and
methods for delivering an instrument through an intravenous catheter. In some embodiments, the
instrument may include a guidewire, a probe, blood draw tubing, a light tube, or another suitable
instrument. In some embodiments, the delivery device may include a housing, which may include
an outlet. In some embodiments, the delivery device may include a rotary element, which may be
disposed within the housing. In some embodiments, the rotary element may include a groove,
which may extend around at least a portion of a circumference of the rotary element. In some
embodiments, the delivery device may include the instrument, which may be disposed within the
groove and/or between the rotary element and the housing. In some embodiments, in response to
rotation of the rotary element with respect to the housing, the instrument may be advanced through
the outlet.

[0006] In some embodiments, a catheter system may include a catheter assembly and the
delivery device, which may be coupled to the catheter assembly. In some embodiments, the
catheter assembly may include a catheter adapter and/or catheter tubing, which may extend distally
from the catheter adapter. In some embodiments, in response to rotation of the rotary element with
respect to the housing in a first direction, a distal end of the instrument may be disposed a first
amount beyond a distal end of the catheter tubing. In some embodiments, in response to rotation
of the rotary element with respect to the housing further in the first direction, the distal end of the
instrument may be disposed a second amount beyond the distal end of the catheter tubing. In some
embodiments, the second amount may be greater than the first amount.

[0007] In some embodiments, the groove may include a width approximately equal to or

slightly greater than the instrument, which may facilitate support of the instrument and/or decrease
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a risk of kinking of the instrument. In some embodiments, the groove may extend inwardly from
the circumference of the rotary element. In some embodiments, the groove may extend inwardly
from the circumference of the rotary element to and/or towards a central axis of rotation of the
rotary element. In some embodiments, a proximal end of the instrument may be secured within the
delivery device.

[0008] In some embodiments, the instrument may include blood draw tubing, which may
facilitate collection of blood from a patient. In some embodiments, the blood draw tubing may
include a variable inner diameter and/or a variable outer diameter. In some embodiments, a
proximal end of the blood draw tubing may be coupled to a blood collection device. In some
embodiments, the delivery device may include additional tubing, which may extend from the top
or the bottom of the rotary element. In some embodiments, the additional tubing may extend from
the top or the bottom of the rotary element at the central axis of rotation of the rotary element. In
some embodiments, the proximal end of the blood draw tubing may be coupled to the blood
collection device via the additional tubing.

[0009] The object and advantages of the embodiments will be realized and achieved at least by
the elements, features, and combinations particularly pointed out in the claims. It is to be
understood that both the foregoing general description and the following detailed description are

exemplary and explanatory and are not restrictive of the invention, as claimed.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0010] Example embodiments will be described and explained with additional specificity and

detail through the use of the accompanying drawings in which:
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[0011]  Figure 1 is an upper perspective view of an example prior art catheter system, according
to some embodiments;

[0012]  Figure 2A is an upper perspective view of another catheter system, according to some
embodiments;

[0013] Figure 2B is a cross-sectional view of an example catheter assembly of the catheter
system of Figure 2A, illustrating an example instrument in a retracted or proximal position,
according to some embodiments;

[0014] Figure 2C is a cross-sectional view of the catheter assembly of the catheter system of
Figure 2A, illustrating the instrument in an advanced or distal position, according to some
embodiments;

[0015]  Figure 2D is an upper perspective view of an example rotary element of the catheter
system of Figure 2A, according to some embodiments;

[0016] Figure 2E is an upper perspective view of an example delivery device of the catheter
system of Figure 2A, according to some embodiments;

[0017]  Figure 2F is a cross-sectional view of the delivery device of Figure 2E along the line
2F-2F, according to some embodiments;

[0018]  Figure 2G is an enlarged partial cross-sectional view of the delivery device of Figure
2E, according to some embodiments;

[0019] Figure 2H is a bottom view of the delivery device of Figure 2E, according to some
embodiments;

[0020]  Figure 21 is an upper perspective view of the catheter system of Figure 2A coupled to a

blood collection device, according to some embodiments;
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[0021]  Figure 2J is an upper perspective view of the delivery device of Figure 2E, according to
some embodiments; and
[0022]  Figure 3 is an alternative cross-sectional view of the delivery device of Figure 2E

without example tubing, according to some embodiments.

DESCRIPTION OF EMBODIMENTS

[0023] Referring now to FIG. 1, a prior art blood draw device 10 is illustrated. The device 10
may attach to an extension set 12 of an indwelling peripheral intravenous catheter (“PIVC”) 14,
and tubing 16 of the device 10 may be pushed through the PIVC 14, which may extend an
indwelling time of the PIVC 14. In further detail, the device 10 may allow a user to draw a blood
sample from vasculature of a patient through the PIVC 14 when catheter tubing 18 of the PIVC 14
may no longer be functional due to, for example, debris build up on a tip of the catheter tubing 18
or collapse of the catheter tubing 18. Thus, the device 10 may reduce a number of needle sticks
that the patient experiences.

[0024]  The tubing 16 includes an extension tubing portion (illustrated in Figure 1) and a blood
draw tubing portion that is advanced beyond the catheter tubing 18 and is coupled to a distal end
of the extension tubing portion. The tubing 16 may not be supported along a length of the device
10, which may lead to kinking of the blood draw tubing portion. Also, a connector 20, which may
be configured to couple to a blood collection device, may move distally in response to
advancement of the tubing 16 through the PIVC 14. In further detail, the connector 20 may move
linearly or along an axis aligned with a longitudinal axis of the device 10 in response to

advancement of the tubing 16 through the PIVC 14.
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[0025] As used in the present disclosure, the term “distal” refers to a portion of a catheter
system or component thereof that is farther from a user, and the term “proximal” refers to a portion
of a catheter system or component thereof that is closer to the user. As used in the present
disclosure, the term “user” may refer to a clinician, doctor, nurse, or any other care provider and
may include support personnel.

[0026]  Referring now to FIG. 2A, the present disclosure relates generally to a delivery device
22 for delivering an instrument through an intravenous catheter tubing 24 and related systems and
methods. In some embodiments, the instrument may include a guidewire, a probe, blood draw
tubing, a light tube, or another suitable instrument. In some embodiments, the delivery device 22
may facilitate advancement, through the catheter 24, of blood draw tubing that is softer than the
prior art. In some embodiments, the blood draw tubing may be constructed of thermoplastic
polyurethane (TPU), polyurethane, polyimide, nylon, TEFLON™, fluorinated ethylene propylene
(FEP), or another suitable polymeric and/or elastomeric material. In some embodiments, the blood
draw tubing may include a thinner wall and an inner diameter that provides faster blood collection
full time than the prior art.

[0027] In some embodiments, the delivery device 22 may include a housing 26. In some
embodiments, the delivery device 22 may include a rotary element 28, which may be disposed
within the housing 26. In some embodiments, the housing 26 may include a generally cylindrical
inner surface, which may allow a generally cylindrical outer surface of the rotary element 28 to
rotate with respect to the housing 26. In some embodiments, the housing 26 may include an inner
surface that is another shape other than generally cylindrical, and an outer surface of the rotary
element 28 may include a shape corresponding to the other shape that allows the rotary element

28 to rotate with respect to the housing 26.
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[0028] In some embodiments, in response to rotation of the rotary element 28 with respect to
the housing 26, the instrument may be distally advanced. In some embodiments, the rotary element
28 may revolve around a central axis of rotation 29. In some embodiments, the housing 26 may
include an upper and/or lower rim or ledge which may prevent the rotary element 28 from exiting
an upper opening 31 and/or lower opening 33 (illustrated in FIG. 2H) of the housing 26.

[0029] FIG. 2A illustrates a catheter system 30, according to some embodiments. In some
embodiments, the catheter system 30 may include a catheter assembly 32 and the delivery device
22, which may be coupled to the catheter assembly 32. In some embodiments, the catheter
assembly 32 may include a catheter adapter 34 and the catheter tubing 24, which may extend
distally from the catheter adapter 34. In some embodiments, the catheter tubing 24 may be secured
within the catheter adapter 34. In some embodiments, the catheter assembly 32 may include a
PIVC.

[0030] Insome embodiments, the delivery device 22 may be directly coupled to a proximal end
of the catheter adapter 34. In these and other embodiments, the catheter assembly 32 may include
a straight or non-integrated catheter assembly. In some embodiments, the delivery device 22 may
be coupled to an extension set 36 of the catheter assembly 32, as illustrated in FIG. 2A. In these
and other embodiments, the catheter assembly 32 may include an integrated catheter assembly. In
further detail, in some embodiments, the catheter adapter 34 of the catheter assembly 32 may
include an integrated extension tube, such as, for example, the BD NEXIVA™ Closed IV Catheter
System, the BD NEXIVA™ DIFFUSICS™ Closed IV Catheter System, or the Becton Dickinson
PEGASUS™ Safety Closed IV Catheter System.

[0031] In some embodiments, in response to rotation of the rotary element 28 with respect to

the housing 26 in a first direction, a distal end of the instrument may be advanced beyond a distal



WO 2019/204701 PCT/US2019/028278

end 38 of the catheter tubing 24. Referring now to FIGS. 2B-2C, in some embodiments, in response
to rotation of the rotary element 28 with respect to the housing 26 in the first direction, the distal
end 40 of the instrument 42 may be disposed at a first location with respect to the catheter assembly
32. An example first location is illustrated in FIG. 2B. In some embodiments, in response to
rotation of the rotary element 28 with respect to the housing further in the first direction, the distal
end 40 of the instrument 42 may be disposed at a second location with respect to the catheter
assembly 32. In some embodiments, the second location may be distal to the first location. An
example second location is illustrated in FIG. 2C. In some embodiments, the instrument 42 may
be continuously advanced in the distal direction as the rotary element 28 is continuously turned.
[0032] In some embodiments, in response to rotation of the rotary element 28 with respect to
the housing 26 in the first direction, the distal end 40 of the instrument 42 may be disposed a first
amount beyond the distal end 34 of the catheter tubing 24. In some embodiments, in response to
rotation of the rotary element 28 with respect to the housing 26 further in the first direction, the
distal end 40 of the instrument 42 may be disposed a second amount beyond the distal end 34 of
the catheter tubing 24. In some embodiments, the second amount may be greater than the first
amount.

[0033] In some embodiments, the rotary element 28 may also rotate with respect to the housing
26 in a second direction opposite to the first direction. In some embodiments, in response to
rotation of the rotary element 28 with respect to the housing 26 in the second direction, the distal
end 40 of the instrument 42 may be moved proximally. In some embodiments, in response to
rotation of the rotary element 28 with respect to the housing 26 in the second direction, the distal

end 40 of the instrument 42 may be partially or fully retracted.
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[0034] Referring now to FIG. 2D, in some embodiments, the rotary element 28 may include a
support surface or groove 44, which may extend around at least a portion of a circumference of
the rotary element 28. In some embodiments, the groove 44 may include a width approximately
equal to or slightly greater than the instrument 42, which may facilitate support of the instrument
42 and/or decrease a risk of kinking of the instrument 42. In some embodiments, a length of the
groove 44 may extend inwardly from the circumference of the rotary element, as illustrated in FIG.
2D, which may facilitate support of the instrument 42 as the instrument 42 exits the rotary element
28. In some embodiments, a top surface of the rotary element 28 may include a protrusion 45.

[0035] In some embodiments, the delivery device 22 may include a torque limiter, which may
limit a torque of a user interface 49. In some embodiments, the torque limiter may limit the torque
by slipping (as in, e.g., a friction plate slip-clutch, magnetic particle, or magnetic hysteresis torque
limiter) or by uncoupling the load entirely (as in, e.g., a shear pin, synchronous magnetic, ball
detent, or pawl and spring torque limiter). In further detail, in some embodiments, the user interface
49 may be coupled to and rotate with the rotary element 28 in response to the torque below a pre-
determined, threshold value. In some embodiments, the user may grip and turn the user interface
49 to advance and/or retract the instrument 42. In some embodiments, in response to the torque of
the user interface 49 exceeding the threshold value, the user interface 49 may release from the
rotary element 28 or slip with respect to the rotary element 28, which may prevent the instrument
42 from causing vascular damage, kinking, and/or buckling. In some embodiments, when the user
interface 49 releases from the rotary element 28 or slips with respect to the rotary element 28, the
user may not be able to rotate the rotary element 28 via the user interface 49. In some embodiments,
the rotary element 28 may not include the torque limiter and/or the user interface 49. In these and

other embodiments, the protrusion 45 may act as a grip.

-10-
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[0036] In some embodiments, rotation of the rotary element 28 with respect to the housing 26
may be accomplished via direct user input in which the user may physically interact with or touch
the rotary element 28. For example, a hand of the user may take hold of the protrusion 45 and/or
the user interface 49 to rotate the rotary element 28. In other embodiments, the rotation of the
rotary element 28 with respect to the housing 26 may be driven through a mechanical coupling. In
these and other embodiments, the user may not physically interact with or touch the rotary element
28 and/or the rotation of the rotary element 28 may occur in response to a linear or non-rotating
action from the user, which may be introduced via a geared coupling to the rotary element 28. In
some embodiments, the device may translate the linear or non-rotating action of the user into
rotation of the rotary element 28.

[0037] Referring now to FIG. 2E, the rotary element 28 is illustrated disposed within the
housing 26, according to some embodiments. In some embodiments, the rotary element 28 and/or
the housing 26 may include one or more markings 46, which may be visible to the user. In some
embodiments, the markings 46 may correspond to an insertion distance of the instrument 42. In
some embodiments, the distal end 40 of the instrument 42 may be disposed in a particular location
with respect to the catheter assembly 32 in response to the user turning the rotary element 28 to
align a particular marking 46 of the housing with a particular marking 46 of the rotary element 28.
In some embodiments, at least some of the markings 46 may include detents, which may be
configured to hold the rotary element 28 at pre-determined positions and/or provide resistance to
movement of the rotary element 28 from the detents.

[0038] Referring now to FIG. 2F, a cross-section through the groove 44 is illustrated, according
to some embodiments. In some embodiments, the instrument 42 may be disposed within the groove

44 and/or between the rotary element 28 and the housing 26. In some embodiments, in response

-11-
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to rotation of the rotary element 28 with respect to the housing 26, the instrument 42 may be
advanced through an outlet of the housing 26. In some embodiments, the outlet of the housing 26
may include a port 48. In some embodiments, the port 48 may include a male or female luer.
[0039] In some embodiments, the port 48 may include an elastomeric seal or septum 47. In
some embodiments, the septum 47 may be disposed in the housing 26 between the rotary element
28 and the port 48. In some embodiments, the septum 47 may maintain a seal when the instrument
42 is moved through the septum 47 and/or disposed within the septum 47, which may prevent fluid
from leaking into the housing 26 and/or rotary element 28. In some embodiments, in addition to
or as an alternative to the septum 47, an adhesive and/or potting agent may be disposed in the
housing 26 between the rotary element 28 and the port 48. In some embodiments, the septum 47
may be assembled onto the instrument 42 and then sandwiched during assembly between the rotary
element 28 and the port 48 to create a seal around the instrument 42. In some embodiments, the
septum 47 may include a slit. In some embodiments, during assembly, the septum 47 may be
secured within the housing 26 during assembly and/or the instrument 42 may then be inserted
through the septum 47, which may be compliant.

[0040] In some embodiments, an extension tube (not illustrated) may be coupled to the port 48
and/or may extend between the port 48 and the extension set 36. In some embodiments, the
extension tube may be flexible to introduce additional degrees of freedom within the catheter
system 30. In some embodiments, a proximal end of the extension tube may be integrated with the
port 48 or coupled to the port 48 via a connector. In some embodiments, a distal end of the
extension tube may include another connector. In some embodiments, the distal end of the
extension tube may be integrated with the extension set 36 or another element or coupled to the

extension set 36 via the another connector.

-12-



WO 2019/204701 PCT/US2019/028278

[0041] In some embodiments, a length of the groove 44 may extend inwardly from the
circumference of the rotary element 28 to and/or towards the central axis of rotation 29 of the
rotary element 28. In some embodiments, at a location at which the groove 44 extends inwardly
from the circumference of the rotary element 28, the groove 44 may include a gradual curve, which
may avoid kinking of the instrument 42.

[0042] In some embodiments, the length of the groove 44 may extend inwardly from the
circumference of the rotary element to the central axis of rotation 29, which may facilitate support
of the instrument 42 as the instrument 42 exits the rotary element 28. In some embodiments, the
instrument 42 may exit the rotary element 28 at another location other than the central axis of
rotation 29, and the groove 44 may extend to the other location. In some embodiments, the
instrument may not exit the rotary element 28 and/or a proximal end of the instrument may be
secured to the rotary element 28, as will be discussed in further detail with respect to FIG. 3. In
some embodiments, a portion of the groove 44 disposed inwardly from the circumference may be
part of a slit or tunnel.

[0043] Referring now to FIG. 2G, in some embodiments, the instrument 42 may be disposed
within the groove 44 and supported on both sides of the instrument 42. In some embodiments, the
housing 26 may block the groove 44 to prevent the instrument 42 from laterally exiting the groove
44. As illustrated in FIG. 2G, in some embodiments, the groove 44 may include a width
approximately equal to or slightly greater than the instrument 42, which may facilitate support of
the instrument 42 and/or decrease a risk of kinking of the instrument 42.

[0044] Referring to FIG. 2A, in some embodiments, the instrument 42 may include a probe,
sensor, light pipe, guidewire, or blood draw tubing. In some embodiments, the probe may include

a light-emitting disinfection probe. In some embodiments, the instrument 42 may be coupled with

-13-
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a power source through a rotationally allowable contact. In some embodiments, the housing 26
and/or the rotary element 28 may include a battery and/or power switch.

[0045] In some embodiments, the instrument 42 may include blood draw tubing, which may
have properties and geometries that vary along the length of the blood draw tubing. In some
embodiments, the properties and geometries of the blood draw tubing my vary to locally improve
stiffness or compliance of the tubing, reduce a time to fill the blood collection device with blood,
reduce a risk of sample degradation (hemolysis, etc.), or reduce vein trauma and associated
downstream trauma.

[0046] Referring now to FIG. 2H, in some embodiments, the delivery device may include
tubing 50. In some embodiments, the tubing 50 may be coupled to a top or bottom of the rotary
element 28 via a connector 51. In some embodiments, the connector 51 may include a luer adapter,
such as a male or female luer adapter, or another suitable connector 51. In some embodiments, the
connector 51 may be integral with the top or bottom of the rotary element 28. In some
embodiments, the connector 51 may be coupled to the top or bottom of the rotary element 28 to
allow the connector 51 to rotate independently of the rotary element 28. In these and other
embodiments, the connector 51 and the tubing 50, as well as any devices coupled to an end of the
tubing opposite the connector 51, may remain stationary in response to rotation of the rotary
element 28. In some embodiments, the tubing 50 may include a corresponding connector 53, which
may couple to the connector 51 to secure the tubing 50 to the connector 51.

[0047] Insome embodiments, the tubing 50 may extend from the top or the bottom of the rotary
element 28 or from the connector 51 at the central axis of rotation 29 of the rotary element 28. In
some embodiments, the tubing 50 may extend from the top or bottom of the rotary element 28 or

from the connector 51 at a location other than the central axis of rotation 29. In some embodiments,
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a proximal end of the instrument 42 may be coupled to and/or extend through the tubing 50. In
some embodiments, the rotary element 29 may not include the tubing 50 and/or an opening
allowing access to the tubing 50. In some embodiments, the tubing 50 may be protective of one or
more wires or other parts of the instrument 42.

[0048] Referring now to FIG. 21, in some embodiments, the instrument 42 may include catheter
or blood draw tubing, and a proximal end of the instrument 42 may be coupled to a blood collection
device 52 via the tubing 50. In some embodiments, the blood collection device 52 may be disposed
within a connector 54 disposed at an end of the tubing 50. In some embodiments, the tubing 50
may include a larger inner diameter than the blood draw tubing, which may facilitate speedy
collection of blood. In some embodiments, the blood collection device 52 may include any suitable
type of blood collection device. For example, the blood collection device 52 may include a syringe.
In some embodiments, the blood draw tubing may include a variable inner diameter and/or a
variable outer diameter.

[0049] In some embodiments, the connector 54 and/or the blood collection device 52 may not
move linearly or along the axis aligned with the longitudinal axis of the catheter assembly 32 in
response to advancement of the blood draw tubing through the catheter assembly 32. In some
embodiments, the blood collection device 52 may rotate, but may not move with respect to the
longitudinal axis of the catheter assembly 32.

[0050] In some embodiments, a first or distal end of the instrument 42 may be moveable, while
a second or proximal end of the instrument 42 may be secured. For example, the proximal end of
the instrument 42 may be secured within the delivery device 22. Referring now to FIG. 3, in some
embodiments, the proximal end of the instrument 42 may be disposed within the groove 44 and/or

at the circumference of the rotary element 28. In these and other embodiments, the instrument 42
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may include a guidewire to facilitate placement of the catheter tubing 24 in the patient, who may
have difficult and/or fragile venous access. In these and other embodiments, the rotary element 28
may not include the tubing 50. In some embodiments, the lower opening of the housing 26 may be
closed.

[0051] Referring now to Figure 2J, in some embodiments, the catheter system delivery device
22 may not include the tubing 50. In some embodiments, the blood collection device 52 may be
coupled directly to the connector 51. In some embodiments, the blood collection device 52 may
include a syringe, a vacuum tube, a blood collection tube, a holder, etc. In some embodiments, the
holder may include a cannula configured to puncture a seal of a particular blood collection device.
In some embodiments, the top and/or the bottom of the rotary element 28 may include a connector
51. In some embodiments, the blood collection device may be integrated with the connector 51 or
monolithically formed with the connector 51 as a single unit.

[0052] In some embodiments, the delivery device 22 may include an automated passive feature
that allows the rotary element 28 to rotate in response to coupling of blood collection device 52 to
the connector 51. Thus, in some embodiments, the instrument 42 may be prevented from
prematurely exiting the delivery device 22. In some embodiments, the delivery device 22 may
include an manual user input feature, such as, for example, a lever or a button, that allows the
rotary element 28 to rotate or prevents the rotary element 28 from rotating.

[0053] Insomeembodiments, the user may grip and turn the user interface 55 to advance and/or
retract the instrument 42. In some embodiments, in response to the torque of the user interface 55
exceeding the threshold value, the user interface 55 may release from the rotary element 28 or slip
with respect to the rotary element 28, which may prevent the instrument 42 from causing vascular

damage, kinking, and/or buckling. In some embodiments, when the user interface 55 releases from
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the rotary element 28 or slips with respect to the rotary element 28, the user may not be able to
rotate the rotary element 28 via the user interface 55. In some embodiments, the rotary element 28
may not include the torque limiter and/or the user interface 55. In these and other embodiments,
the protrusion 45 may act as a grip for the user.

[0054]  All examples and conditional language recited herein are intended for pedagogical
objects to aid the reader in understanding the invention and the concepts contributed by the
inventor to furthering the art, and are to be construed as being without limitation to such
specifically recited examples and conditions. Although embodiments of the present inventions
have been described in detail, it should be understood that the various changes, substitutions, and

alterations could be made hereto without departing from the spirit and scope of the invention.
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CLAIMS
1. A delivery device for delivering an instrument through an intravenous -catheter,
comprising:

a housing having an upper opening defining a generally cylindrical inner surface, the
housing have an outlet in fluid communication with the generally cylindrical inner surface and
extending outwardly from an outer surface of the housing, wherein the outlet is configured to
couple to a proximal end of a catheter adapter;

a rotary element disposed within the housing and comprising a generally cylindrical outer
surface configured to rotate about a central axis of rotation of the rotary element and with respect
to the housing, the generally cylindrical outer surface having a groove extending around at least a
portion of a circumference of the rotary element, the rotary element further comprising a connector
extending outwardly from the central axis of rotation of the rotary element and configured to
receive at least one of a blood collection device, and a blood draw tubing, wherein the blood
collection device or the blood draw tubing remains stationary in response to rotation of the rotary
element; and

the instrument having a proximal end, a distal end, and a middle portion extending
therebetween, wherein the proximal end and middle portion are disposed within the groove, and
the distal end is positioned within the outlet, wherein in response to rotation of the rotary element
with respect to the housing, the distal end and a portion of the middle portion are advanced distally
through the outlet,

wherein the groove extends inwardly from the circumference toward the central axis of

rotation of the rotary element, and the groove includes a width slightly greater than the instrument,
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so that the groove could facilitate support of the instrument and/or decrease a risk of kinking of
the instrument.

2. The delivery device of claim 1, wherein the instrument is a guidewire.

3. The catheter system of claim 2, wherein the proximal end of the guidewire is secured within

the delivery device.

4. The delivery device of claim 1, wherein the instrument is a probe.

5. The delivery device of claim 1, wherein the outlet is offset from the central axis of rotation.
6. The delivery device of claim 1, wherein the instrument comprises a light tube.

7. The delivery device of claim 5, wherein the outlet comprises a septum configured to

maintain a seal when the instrument is moved through the septum.
8. The delivery device of claim 7, wherein the connector is coupled to a top or bottom of the
rotary element.
9. The delivery device of claim 8, wherein the blood collection device or the blood draw
tubing tubing extends from the top or the bottom of the rotary element at the central axis of rotation
of the rotary element.
10. A catheter system, comprising:
a catheter assembly, comprising:
a catheter adapter having a distal end; and
a catheter coupled to the distal end and extending distally from the catheter adapter;
and
a delivery device coupled to the catheter assembly, comprising:
a housing having an upper opening defining a generally cylindrical inner surface,

the housing having an outlet in fluid communication with the generally cylindrical inner
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11.

12.

surface and extending outwardly from an outer surface of the housing, wherein the outlet
is configured to couple to a proximal end of a catheter adapter;

a rotary element disposed within the housing and comprising a generally cylindrical
outer surface configured to rotate about a central axis of rotation of the rotary element with
respect to the housing, the generally cylindrical outer surface having a groove extending
around at least a portion of a circumference of the rotary element, the rotary element further
comprising a connector extending outwardly from the central axis of rotation of the rotary
element and configured to receive at least one of a blood collection device, and a blood
drawing tube, wherein the blood collection device or the blood drawing tube remains
stationary in response to rotation of the rotary element; and

an instrument having a proximal end, a distal end, and a middle portion extending
therebetween, wherein the proximal end and middle portion are disposed within the groove,
and the distal end is positioned within the outlet, wherein in response to rotation of the
rotary element with respect to the housing in a first direction, the distal end and a portion
of the middle portion of the instrument are advanced distally through the outlet,

wherein the groove extends inwardly from the circumference toward the central
axis of rotation of the rotary element, and the groove includes a width slightly greater than
the instrument, so that the groove could facilitate support of the instrument and/or decrease
a risk of kinking of the instrument.

The catheter system of claim 10, wherein the instrument is a guidewire.

The catheter system of claim 11, wherein the proximal end of the guidewire is secured

within the delivery device.

13.

The catheter system of claim 10, wherein the instrument is a probe.
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14.  The catheter system of claim 10, wherein the outlet is offset from the central axis of
rotation.

15.  The catheter system of claim 10, wherein the instrument comprises a light tube.

16.  The catheter system of claim 10, wherein the outlet comprises a septum configured to
maintain a seal when the instrument is moved through the septum.

17.  The catheter system of claim 14, wherein the connector is coupled to a top or bottom of the
rotary element.

18.  The catheter system of claim 17, wherein the blood collection device of the blood draw
tubing extends from the top or the bottom of the rotary element at the central axis of rotation of

the rotary element.
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