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MIDLINE CATHETER PLACEMENT DEVICE

This application claims prionity to U.S. provisional patent application Serial No.
62/472,984, tiled on March 17, 2017, which is hereby incorporated by reference in its entirety.

Field of the Invention

{6001]  The invention is n the ficld of catheter devices for debivering a medication or drug
to a patient. Specifically the invention is directed to a catheter insertion device that can be
operated i a manner to improve the efficiency of catheter nsertion into a paticnt.  The
mvention is particularly directed to a catheter insertion device that can be operated by one hand.

Description of the Related Axt

{0002]  Midhoe catheters are generally used for parenteral nutrition, 1V fluid replacement
and the administration of analgesics and antibigtics. Midline catheters are inserted at the
bedside using sterile techniques and can remain in place for several weeks. The nsertion
{venipuncture) 1s performed above and below the antecubital fossa in the cephalic, basilic, or
brachial veins. The catheter tip is advances 3 inches to 8 inches with the tip terminating below
the axilla and proximal central veins.

[6003])  The potential advantages of a midline catheter are the reduced frequency of repeated
venipunctures for labs/restarts, decreased incidence of catheter related mfections, extended
mmplant/indwell duration, smproved clinical cutcomes, patient satisfaction and associated cost
savings. Placing the catheter fip in the larger diameter veins in the upper arm compared to the
smaller veins provide improves drug delivery therapy and hemoditution. Midhine catheters can
be used for infusing contract media at ugher flow rates that are tvpically done by CV catheters

such as PICC apphcations.
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[6084] Pror nudline catheter devices typically include an integral gindewire.  The
guidewire is advanced through the lumen of the needle and into the vein afier the needle
accesses the vemn. Often an ultrasonic probe or imaging device is used o locate the needle in
the desired location. The catheter s then advanced over the guidewire into the vein. The necdie
and gudewire are then detached and separated from the catheter which remains in place n the
vein,

[B005]  The prior devices generally require the guidewire to be fully deploved by moving a
shding member into a locked/detent posmion. To advance the catheter, the chnician must put
down the ultrasonic probe and use both hands to advance the catheter and complete the final
steps of the procedure. This results in a loss of the visaalization of the vein and the location of
the catheter relative to the vein.

[6006]  Catheter placement and advancement is dependent on holding the device in a
stationary position with one hand while manipulating the catheter advancing mechantsm in the
other hand without the use of the ultrasonic imaging to assist in proper placement of the
catheter. Once the catheter is fully advanced, the clinician must re~position the ultrasonic probe
1o re-cstablish the image and confinm proper placement of the catheter. The operation requires
aseries of sequential steps with specialized traming. The additional exchange of hand positions
from the ultrasomic probe to the device and back to the probe adds complexity to the procedure
and risk the success of the proper placement of the catheter,

16007)  Earlier methods for placing mudline catheters were similar to the PICC placement.
The Seldinger technigue used a needle, dilator, guidewire, and sheath or catheter to access the
vessel and uitimately place the catheter in the vessel. The moditied Seldinger technigue
coupled the dilator and sheath components together.  Although providing some benefits, the
potential risks remain, sach as puncture of the back wall of the blood vessel, air embolism

during component exchanges, confanunation of components, bloodstream nfection, excessive
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bleeding, blood splash contammation, needle stick injury and loss of cannulation access of loss
of guidewire.

13008]  The accelerated Seldmger techunique is a more recent method that combines the four
components into a single unit. The resulted in a reduction in the mummber of component
exchanges and open-to-air events, which reduce potential contanunation and reduce the time
needed to complete the procedure.

[6009]  While the prior devices are generally sutable for the intended use, there 15 a
contmuing need for improved devices for controlling the penctration of a cannula for delivering
a drug or medicament.

Summary

[301¢]  The present invention 1s directed to a catheter insertion device for placement of an
1V catheter 1n a selected location in the patient with reduced nisk of movement of the device
during insertion with respect to the selected location on the patient.  In one embodiment, a
midiine catheter and a catheter insertion device are provided for insertion and placement of the
catheter m the vein or artery of the patient. The catheter insertion device is able to place the
catheter in a selected location and enable removal of an introducer needle with reduced nisk of
movement of catheter during the process. The catheter insertion device of the mvention of the
catheter does not require a guidewire to be inserted into the patient prior to inserting the
catheter.

{6013}  The midhne catheter nsertion device provides improved ergonomics and one-
handed function. The catheter insertion device of the mvention provides a one-handed
advancement of the catheter while enabling the clinician to operate the ultrasomic probe to

obtain images of the target blood vessel. The onc-handed operation of the catheter insertion
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device enables holding the ultrasonic probe in one hand to provide visualization of the
advancement of the catheter while holding the insertion device in the other hand.

16812]  The catheter insertion device in one embodiment includes a housing for supporting
a catheter and an introducer needle for positioning the catheter 1n a selected location within the
patient. The msertion device 1s able to shide the catheter forward over the stationary introducer
needle to position the catheter in the vein or artery and then retract the mtroducer needle from
the catheter. The insertion device avoids the need for a guidewire as in the prior devices.
[6013] The catheter mserfion device m one embodiment mcludes a housing receiving a
catheter hub having a catheter extending from one end of the bub and extending from a distal
end of the housing. An mtroducer needle is fixed in the housing and extends through the
catheter and extends from a distal end of the catheter for assisting in the insertion of the catheter
o a patient. An actuator 15 operatively connected to the housing for moving the catheter
forward to shide over the end of the introducer needle. The catheter and catheter hub can be
released from the housing and the introducer needle retracted from the prosimal end of the
catheter and hub to separate the insertion device from the catheter afier nsertion,

0014]  The inscriion device in one embodiment includes a housing having a sliding actaator
that can be operated by the user to slide the actuator in a longitudinal direction with respect to
a longitadinal dimension of the housing. A movable catheter and a fixed mtroducer necdle are
provided within the housmng. The actuator is operatively connected to the catheter whereby
shding movement of the actuator in the longitudinal direction toward a distal end of the housing
shides the catheter forward over the introducer needle. The actuator is configured to be able to

move the catheter forward by incremental steps by sliding the actuator back to its onginal
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position and then shiding forward again. The actuator is comfortable and easy to use by the
operator using one hand.

18815]  The cathetor insertion device of the mvention 1s configured 1o be held and operated
by one hand and to advance the catheter over the introducer needle by a one-handed operation.
The catheter msertion device is suitable for use while one hand of the user holds an ultrasonic
probe for locating the catheter in a selected location and the other band is able to hold and
operate the catheter msertion device,

[6016] The catheter msertion device according fo one embodiment includes a housing
receiving a catheter, an mtroducer necdle for the catheter and a shuttling or indexing assembly
end mechanism for deploying the catheter with respect to the infroducer needic. The shuttling
mechanism 1s manually operated using one hand while holding the msertion device in a stable
position with respect to the patient. The shuttling mechanism s able to deploy the catheter in
a step-wise progression from a retracted position to an extended position. Once the catheter is
deploved, the catheter and catheter hub can be released from the distal end of the housing so
the ntroducer needle can be withdrawn from the catheter. A needle shield or cover can be
deploved over the end of the withdrawn imtroducer needle to prevent accidental needle stick.
13817)  The various aspects and featares of the invention are attained by providing a catheter
msertion device comprising a housing, a catheter and catheter hub, an introdocer needle and an
actuator. The housing has a longitudinal axis with a distal end and a proximal end. The catheter
hub and catheter are received in the housing where the catheter extends from the distal end of
the housing. The mtroducer needle 1s fixed relative to the housing and is received in the catheter
and projects from a distal end of the catheter. The actuator is coupled to the housing for
advancing the catheter relative to the housing and the introducer needle by movement of the

actuator.
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[6018]  The features of the mvention are further attained by providing a catheter insertion
device comprising a housing having a longitudinal axis with a distal ond and a proximal end, a
catheter and catheter hub, an mtroducer needle, and an actuator assembly. The catheter has a
proximal end connected to a catheter hub and a distal end for msertion into a patient. The
catheter and catheter hub are positioned m a longitudinal passage of the housing and are
movable from a retracted posttion relative of the proximal end of the housing to a second
position toward the distal end of the housing. The mtroducer needle s fixed in the housing and
extends through a lumen of the catheter where the introducer needle projects from the distal
end of the catheter when the catheter is in the first position. The actuator assembly in one
embodiment inchides a movable actuator coupled to the housing and 1s movable v a
longitudinal direction relative to the housing and is operatively connected to the needie hub.
The movable actuator is able to deploy the catheter relative to the tntroducer needle in a step-
WISE Progression.

[8019]  The features of the mvention are further provided by an actuator for a catheter
msertion device where the actuator includes a shutthing or indexing mechanism to advance the
catheter forward trom the distal end of the housing. The catheter and catheter hub can be
released from the housing and the introducer needle can be withdrawn and discarded.

[302¢]  The various features of the invention are further attained by providing a method of
mserting a catheter into a patient by use of the catheter insertion device. The catheter with the
mtroducer needle projecting from a distal end of the catheter is inserted into the patient in the
desired location.  An actuator on the insertion device 18 manually manipulated to shide the
catheter i the distal direction relative fo the device and the ntroducer needle to position the
distal end of the catheter in the patient with the distal end of the introducer needle positioned
within the catheter. The catheter and catheter hub are separated from the housing of the devics

and the mtroducer needle retracted from the catheter.
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[6021] & will be understood that each of the preferred or optional featurcs of the various
embodiments may be combined with other features and features described in combination with
one or more particular features may also be combined with one or more other featuies of the
other embodiments.

[6022]  These and other features of the mvention will become apparent from the following
detailed description of the invention, which in conjunction with the drawings disclose various

embodiments of the mvention.

Brief Description of the Drawines

16023]  The following is a brief description of the drawings in which:

[8024] Fig. 11is a perspective view of the catheter insertion device showing the actuator in
the starting position;

13025 Fig 2 i3 a perspective view of the catheter insertion device of Fig. 1 showing the
actuator in the forward actuated position;

[0026]  Fig. 3 15 a side view of onc housing half of the catheter insertion device of Fig. |
showing the catheter and hub in the original starting position with the introducer needle
extending from the distal end of the catheter;

6027] Fg 4 1s a side view of the housing half of the catheter msertion device of Fig. 3
showing the actuator moved to the actuated position and the catheter advancing within the
housing;

[3028]  Fig. 5 is a side view of the catheter insertion device of Fig. 3 showing the actuator
moved back to the onginal position while the catheter remains in the advanced position;
{6029] Fig. 6 s a perspective exploded view showing the cathetor and needie shield

separated from the housing;
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[B033] Fig. 715 asude view in cross section of the safety assembly of the needle insertion
device 1n one embodiment;

13831]  Fig. %15 a perspective view of the clip of the safety assembly;

[3032] Fig. 9 s a side view in cross section showing the ntroducer needle partially
withdrawn;

{B033]  Fig. 10is a side view m cross section showing the introducer needle withdrawn from
the blood control valve;

[6034]  Fig 11 1sperspective view in cross section showing the introducer needle withdrawn
1o activate the spring clip; and

13835]  Fig 12 is a perspective vigw in cross section showing the catheter hub separated

from the safety assembly.

Detailed Description of the Invention

[6036] A catheter insertion device is provided for positioning a catheter in a patient for
delivering a medication or other substance to a patient. The terms “needle” and “cannula” can
be used herein mterchangeably to refer to a member having a sharpened or beveled end for
msertion o an injection site on asubject. In one embodiment, the needle can be a thin hollow
tubular member. The distal end refers to the end of the device toward the patient and the
proximal end refers to the opposite end away from the patient. As used berein, the “distal”
direction 1s 1n the direction toward the patient and injection site, and the “proximal” direction
15 the opposite divection. “Axial” means along or parallel to the longitudinal axis of the needie
and the “radial” direction is a direction perpendicular to the axial direction. The forward
direction is the direction toward the distal end of the device.

{6037  The mvention may assume various aliernative variations, except where expressly

specified to the contrary. It is also to be understood that the specific devices illustrated in the
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attached drawings, and described in the following specification, are exemplary embodiments
of the invention. Specific dimensions and other phvsical charactenistics related to the
embodiments disclosed berein are not to be considered as limiting. The embodiments are not
mtended to be mutually exclusive so that the features of one embodiment can be combined
with other embodiments as long as they do not contradict each other.

[6038]  The present embodiments are directed to a catheter msertion device for inserting a
positioning a catheter in a patient. The embodiments are particularly suitable for use with
midiine catheter that can be used in conjunction with an ultrasomic imaging device for assisting
m positioning the device mn a selected location and selected depth in the patient. The catheter
can be a commonly used length and a commonly used diameter. The catheter insertion device
10 of the invention basically includes a main body or housing 12, a catheter 14 having a catheter
hub 16, an introducer needle 18, and an actuator assembly 20. Actuator assembly 20 forms a
shuttling or indexing assembly and mechanism to index and advance the catheter 14 over the
end of the needle 18.

[603%] Referring to Figs. 1 and 2, housing 12 of the insertion device 10 has a longnudinal
dimension with a distal end 22 and a proximal end 24. In the embodiment shown, the housing
12 1ig formed from two housing halves that are joined together by a suitable attachment
mechanism. The halves are aligned by pins protruding from a first half and corresponding
recesses 13 on the other balt as shown in Fig. 3. The housing 12 has a dimension for supporting
the mtroducer needie 18 and catheter 14 dwring use and to enable the user to manipulate the
device in positioning the catheter. The housing has a cavity 50 forming a longitudinal passage.
In the embodiment shown the housmg 12 has curved side walls 26, a tlat top wall 28 and a tlat
bottom wall 30. The flat bottom wall is generally provided to allow the device to be placed on

a flat surface in a stable posttion with reduced risk of falling off the surface. The shape of the
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device can vary depending on the particular use to provide comfortable and convenient use by
the operator,

13040]  In the cmbodiment shown, an clongated opening 32 is formed in the top wall 28 for
receiving the actuator assembly 20, A tip 34 having converging sides defines the distal end 22
of the housing. As shown m Fig. 6, two hinged walls 36 of tip 34 are pivotally connected to
the walls 26 by a respective hinge 38 to access the interior of the housing and allow removal of
the catheter from the housing as discussed n further detail below.  An outlet opening 40 i tip
34 enables the catheter and mtroducer needle to extend trom the distal end of the housing duning
use. The converging surfaces of tip 34 cnable the device 1o be positioned at a low angle with
respect to the skin of the patient to assist in nserting the catheter 14 and introducer needle 18
o the patient with reduced risk of kinking or folding of the catheter 14.

[6041] Referring to Figs. 3, 7 and 8-12, catheter 14 is shown extending from catheter hub
16 that fits and slides within the housing 12, Hub 16 has a distal end 42 connected to catheter
14 and a proximal end 44 having a collar 45, Proxamal end 44 1s coupled to a body 47 of a
needle safety assembly 46. The bodv 47 1s a movable body or a body that can slide within the
housing 12 and can be referred to herein interchangeably as the body 47, In the embodiment
shown in Fig. 6, hub 16 hag the radially extendiog collar 45 at the proximal end for coupling
with a luer fitting durmg use. A flexible seal 48 shown in Fig. 7 forming a valve is provided
in hub 16 at the distal end for closing the end and preventing leakage when the introducer
needie ts removed from the hub. The flexible seal 48 can be a nubber member or septum with
a slit for allowing the miroducer needle 18 to pass through and close when removed. A standard
luer fitting can be coupled to the proximal end of hub 16 such that an actuator opens the valve
to allow delivery of the substance or withdrawing fluid from the paticnt.

[0042]  Catheter 14 can be a commonly used catheter and have a dimension commonly used

m the art. By way of example, catheter can be 18 gauge or less, 20 gauge, 22 gauge, 24 gauge
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or 26 gauge. In onc embodiment, the catheter can have a length of about 3 inches although
other lengths can be used.

13043]  The introducer needle 18 in the embodiment shown in Fige. 3-6 is hollow and has a
proximal end 52 fixed within a cavity 30 of housing 12 by a post 54 or other support and a
distal end 56 shown in Figs. 3 and 7 extending from the distal end of housing through the
opening 40. As shown in Fig. 1, introducer needle 18 extends from the distal end of the bousing
a distance to enable proper msertion mnto the patient. The distal end of the catheter 14 in the
mitial position 1s spaced from the distal end of the ntroducer needle 18 toward the proximal
end so that the introducer needle 18 extends past the distal end of the catheter 14 as shown in
Fig. 7. The distal end 56 of introducer needle 18 1 the embodiment shown has a beveled and
sharpened tip as known in the art for piercing the skin and inserting into the patient.

{6044]  The body 47 of safety assemblv 46 o the embodiment shown is recetved i the
longitadinal passage of the cavity 50 of housing 12 and is coupled to hub 16 during use and
separated after insertion of the catheter 14 in the patient. In the embodiment shown m Figg. 3-
5, safety assembly 46 defines a shield to cover the distal end of introducer needle afier use.
Safety assembly 46 and body 47 are able to move or slide within the housing 12 during
deployment of catheter 14 with respect to the introducer needle 18.

[3045]  In the embodiment shown, wall 30 of housing 12 includes at least one tab 60 that
allows safety assembly 46 and the catheter to move or slide toward the distal end 22 of housing
12 and to prevent the safety assembly 46 from moving or sliding back toward the proxamal end
24 ofhousing 12. In one embodiment, a plurality of tabs 60 as shown in Figs. 3-5 are provided
where each tab is formed at an incline and projects into the open center of the housmg and
projects toward the distal end 22 of housing 12. The tabs 60 in one embodiment are itegrally
formed with the wall 30, In the embodiment shown, tabs 60 are biased inwardly toward the

center axas of the housing 12 and can flex or deform by the forward movement of the body 47
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of safety assembly 46 over the tabs and return to the original position to assist sliding toward
the distal end of housing 12 and resisting moving back toward the proximal end of housing
12. In one embodiment, the flexible tabs 60 allow the body 47 of safety assembly 46 to slide
over the body 47 of safety assembly 46. In other embodiments, tabs 60 can be rigid. The
housing 12 can be made of a molded plastic material to provide resilient properties to the tabs
64 for bending and returning to the onginal position.

[0046]  In one embodiment of the invention, a series or plurality of tabs 60 are provided on
the wall 30 and angled at an incline toward the distal end of the housing as shown in Figs. 3-5.
The tabs 60 are spaced apait a substantially uniform distance along the length of the housing
to define a length of travel of the body 47 of the safety assembly 46 and catheter 14 within
housing 12. The spaced apart tabs 60 form part of a ratcheting, shuttling or indexing assembly
or mechanism for advancing the catheter 14 from a first starting position shown in Fig. 310 a
second extended position shown in Fig. 5 toward the distal end of housing 12. The tabs 60
have a distal end 62 that engage a surface 64 on the safety assembly 46 that prevents the body
47 of safety assembly 46 from moving or stiding back toward the proximal end of the housing.
The body 47 is able to slide over the tabs 60 by the forward movement of the body where the
tabs spring back to the original position to resist movement of the body toward the proximal
end of the housing.

{0047]  Actmating assembly 20 is provided in the housing 12 to engage the body 47 of safety
assembly 46 to advance the body 47 and catheter 14 toward the distal end 22 of housing 12
after the introducer needle 18 and the catheter 14 are positioned in the selected location in the
patient. The actuating assembly 20 forms a ratcheting, shuttling or indexing assembly for
advancing or indexing the catheter relative to the needle 18,  In the embodiment shown,
actuating assembly 20 includes an actuator body 66 positioned within the housing 12 between

the wall 28 and the body 47 of safety assembly 46. A finger operated button 68 is connected
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to the actuator body 66 by a connecting member 70 that extends through and slides within the
clongated opening 32 inthe wall 28, Button 68 is oniented on the outer surface of top wall 28
for access by the operator.

[3048] As shown in the drawings, the actuator body 66 has a longitudinal length
complementing the longitudinal length of housing 12 to shide and reciprocate within the cavity
of the housing 12. Actator body 66 has a substantially fiat, planar configuration in the
embodiment shown with a proximal end 72 and a distal end 74. The distal end 74 has a guide
pin 75 that shdes in a slot 77 in the walls 26. In the embodiment shown the button 68 is
connected to the distal end 74 of actuator body 66 for case of use by the operator. In other
embodiments, the button 68 can be located at other suitable locations on the length of the
actuator body 66 and the housing 12.

[6049]  The actuator body 66 of actuator assembly 20 includes at least one and typically a
plurality of tabs 76 for engaging the body 47 1o advance the body 47 and catheter 14 n a step-
wise manner toward the distal end of the housing by the reciprocating movement of the body
47. The tabs 76 form a ratcheting mechanism for advancing and indexing the body 47 toward
the distal end of the housing. The actuator body can be made of a suitable plastic material. In
the embodiment shown, the tabs are formed with a base plate 79 that is attached to a face of the
actuator body 66, In one embodiment, the base plate 79 and tabs 76 can be made of metal or
plastic. The tabs 76 can be integrally formed with the actuator body 66 in other embodiments.
In one embodiment, the actuator body 66 can be made of plastic,

[6053] In the embodiment shown, the tabs 76 are formed at an incline m a manner {o
complement the tabs 60. Tabs 76 extend from the actuaior body 66 and project toward the
center axis of the housing 12 and project toward the distal end 22 of the housing 12, Tabs 76
in the Hlustrated embodiment are generally flexable to be able to shide over the body 47 of the

safety assembly 46. Distal ends 78 of the tabs 76 are biased inwardly toward the center axis of
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the housing and spring back to the onigimal onentation after sliding over the body 47 of safety
assembly 46. The plurality of tabs 76 form the ratcheting, shutthing and indexing mechanism
and are oriented for moving the catheter 14 and safety assembly 46 toward the distal end of the
housing. In other embodiments, tabs 60 can be fabricated as one or more components. Button
68 and actuator 66 can also be made as one or more componenis

[6051])  Inusc, the distal end of the 56 of the introducer needle 18 extends from the catheter
14 and the catheter 14 1s positioned in a starting position toward the proximal end of the housing
as shown in Fig. 3. The mtroducer needle 18 and the catheter 14 are mserted mnto the selected
position in the patient for the intended use. The insertion device 10 is configured for case of
use by one hand to pierce the skin and position the catheter and introducer needle 1n the patient
while freeing the user’s other hand for holding other devices such as an oltrasonic mmaging
device commonly used to ensure proper placement of the catheter in the patient. The button
68 of the actuator assembly 20 1 mitially in the retracted position shown m Fig. 3. Using one
finger or thamb, the user can shde the button 68 forward to the second position shown mn Fig.
4. The tab 76 toward the proximal end of the actuator body 66 engages the body 47 and shides
the body 47 and the catheter 14 forward a distance corresponding to the distance of travel of
the actuator button. The tabs 60 on the bottom wall 30 of the housing 12 are positioned to
complement the spacing and location of the tabs 76 so that the forward movement of the body
47 toward the distal end of the housing engage the respective tab 60 to retain the body 47 in the
advanced position and preveut the body 47 from shiding back toward the proxamal end of the
houstng. The advancing movement of the body 47 advances the catheter forward over the fixed
mtroducer needie 18

[6052]  The button 68 can then shde back toward the proximal end of the housing 12 where
the tabs 76 shde over the body 47 to engage a contact point on the body 47 as shown i Fig. 5.

The button 68 can shde by manual mampulation by the user or can slide by a spring member
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i the housing between the housing and the body. The button 68 can then shde forward again
to slide the body 47 and catheter 14 forward to slide the distal end of the catheter past the distal
end of the introducer needle. The shiding movement of the button can be repeated in a step-
wise manner to advance the catheter to the extended position relative to the introducer needie
18 and housing 12. In one embodiment of the mvention, the bution 68 slides by manual
manipulation by the user in a repeated sliding movement forward and backward to push the
catheter, catheter hub and safety assembly i the distal direction toward the patient by each
forward stroke of the button and actuator body. At the completion of each forward siroke, the
button 1s pulled back and the next tab of the actuator body is readied for the next forward stroke.
With each forward stroke, the tabs on the housing engage the body 47 to prevent moving to the
proximal end of the housing.

[6053)  Once body 47 and catheter hub 16 are advanced to the forward position at distal end
22 of housing 12, hinged walls 36 are pivoted to the open position shown in Fig. 5 to release
catheter hub 16 and body 47 and safety assembly 46 from housing 12, The catheter hub 16 1s
advanced to contact cam surfaces 81 on the inmer surface of the doors 36 to push the doors 36
open. Housing 12 can be pulled away from catheter bub 16 to withdraw mtroducer needle 138
from catheter 14. Body 47 slides over distal end 56 of introducer needle 18 to enclose the sharp
tip and prevent an accidental necdle stick. Catheter hub 16 15 released and separated from
safoty assembly 46 when body 47 of safety assembly 46 1s actuated by the withdrawing of
mtroducer neediec 18. Housing 12, with the atitached introducer needle 18 and body 47 are
discarded in a sharps contamner.  Seal 48 forms a valve that closes to control blood backflow
and to allow attachment of an extension set or other device.

[6034]  The actuator asserably 20 as shown is one example of a mechanism that can be used
to advance the catheter over the mtroducer needle. In other embodiments, various mechanisms

can be used that are able advance the catheter relative to the needle. In one exemplary
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cmbodiment, a wheel or rotatable member can be mounted in the housing to engage the body
and advance the catheter hub. The wheel can be rotated manually by the thumb or finger of
the user to cause the body and catheter to shde toward the distal end of the housing over the
end of the mtroducer needle.

[B055]  In vanous embodiments of the mvention, the actuator assembly 20 can have other
suitable constructions and mechanisms that are able to advance the catheter over the end ofthe
needle by a single operation or by a sequence of repeated operations by the user. In the
embodiment shown, the tabs are flexible and formed on the inner surfaces of the opposimg walls
of the housing that engage the body of the safety assembly although other arrangements of parts
and components can be used effectively.  In one altemative embodiment, tabs, detents or other
members can be formed on or attached to the body of the safety mechanmism that engage
complementing tabs, detents or members on the actuator body and/or housing to provide the
advancement of the catheter over the end to the needle.  An inner surface of the housing can
be formed with one or more detents, ridges, recesses or other structure that engage the detent
or member on the safety assembly. For example, a detent can be formed on one or more
surfaces of the body of the safety assembly that engage a complementing detent or recess in
the housing that enable the safety assembly and catheter to travel in a direction toward the distal
end of the housing to shide the catheter over the end of the needle. A detent or other member
can also be formed on the body of the safety assembly to engage a complementing member on
amovable actuator that is able to slide or move the safety assembly toward the distal end of the
houstng n a manmer that will advanee the catheter over the end of the needle.

[6036]  Body 47 defines the safety needle assembly 46 which 1s a passive needle shield that
can be deploved to cover the tip of the introducer needle 18, Safety needic assembly 46 is
simiplar to devices disclosed m WO2015/161296 and WO2015/161294 which are hercby

meorporated by reference in their entirety.
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{60537]  Figs. 7-12 show one embodiment where the safety assembly 46 includes body 47
with a proximal end 82 and a distal end 84. In the embodiment shown, distal end 84 has an
mner protrusion 86 and an outer ring 88 forming an annular ring for coupling with the proximal
end 44 of catheter hub 16 as shown in Fig. 7. Proximal end 32 of mtroducer needle 18 1s fixed
to proxamal end 24 of housing 12 and extends through a longitadinal passage in body 47 and
through seal 48 and catheter 14.

[6058] The proximal end of catheter hub has an outer diameter that is greater than the
portion of the diameter of the hub adjacent to the collar 43, The collar extends around a portion
of the hub and 1s formed with an opening.

{3059]  The safety assembly 46 includes a resilient clip 100 and a washer 102. The body 47
of the assembly has an opening to receive the introducer needie 18, The distal end of the body
47 1s configured for coupling with the proximal end of the catheter bub 16. The resthent clip
100 as shown in Fig. 8 has a substantially V-shape having a fust leg 104 and a second leg 106
connected by a hinged section 110, In the embodiment shown, the first leg 104 includes a
spade 112 having an angled portion for coupling to the body 47. A first flag 114 extends from
the second leg 106 toward the first log 104 and a second flag 116 extends from the first leg 104
toward the second leg 106, A foot 118 extends outwardly from the first flag 114 away from
the first and second legs 104, 106, A latch 120 extends upwardly from the foot 118 and 1s
positioned between the legs 104, 106.

16068]  During operation of the device, the body 47 of safety assembly 46 is connected the
catheter hub 16 where the mtroducer needle 18 passes through the catheter hub 16 and the body
47. The miroducer needie 18 cooperates with the clip 100 by biasing the clip mto a locked
position by pressing legs 104, 106 of the clip toward one another. The indroducer needle 18
contacts the outer surface of the leg 106 to retam the leg 106 in a compressed state with respect

to the first leg as shown in Fig. 7. In the locked position, the latch 120 engages the collar 45
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on catheter hub 16 to prevent removal of the catheter hub 16 from safety assembly 46. The
clip 100 is in a posttion that allows the mtroducer needle 18 to slide within the device.

13061  As the needle is withdrawn from the catheter hub and into the safety assembly, the
tip of the needle 18 clears the clip 100 and the leg 106 of the chip 100 18 allowed to expand
outwardly where the second leg 106 moves away from the first leg 106, As the clip 100
cxpands, the first and second flags 114, 116 block the opening in the body 47 and prevent the
tip of the introducer needle 18 from exiting the distal end of the body 47.

[6062] Movement of the second leg 106 moves the latch 120 from engagement with the
collar 45 of the catheter hub 16 to a position aligned with the opening n the collar. This aliows
the hub 16 to disengage from the body 47, As the needle 13 is pulled further in the proximal
direction, the necdle 18 slides through the body 47 until a crimp or deformation 122 formed
near the distal end of the needle 18 engages washer 102, The washer 102 has an opening to
allow passage of the needle shaft but not the crimp or deformation 122, The opening has an
mner dimension less than an outer dimension of the crimp or deformation 122, The washer
prevents the distal tip of the needle 18 and the cnimp or deformation 122 from exiting the
assembly when the needle is retracted. The combination of the clip 100 and washer 102
function as a needle tip protection mechanism to cover the needie tip and prevent a needle stick
mjury. In other embodiments, other types of safety mechanisms can be used having different
shapes and features used on other peripheral 1V catheters,

{6063]  In the embodiment illustrated, a blood flashback feature is provided in the catheter
device. Flashback is the visibility of blood that confirms the entry of the needle tip into a vein.
Primary flashback can be seen through the catheter tubing 14 as blood travels into the open
distal end of the holiow needle 18 and then exits through a notch or opening 126 i the needle
18 near the needle tip as shown m Fig. 7. The blood travels op through the internal anmdar

space between the necdle 18 and the inside ofthe catheter 14, In one embodiment, a secondary
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flashback can be seen n a needle hub when the blood comes cut of the back of the catheter 14
and enters a tlash chamber in the veedle hub. Awr can be vented by a plug m the back of a
needle hub or inside the housing by & porous membrane or micro grogves. A tertiary flashback
can be seen in the catheter hub when blood from the primary flashback flows into the hob and
stops at a blood control septam 48, Air 1s vented is vented by mucro grooves i the periphery
of the blood control septum 48. The features described in this embodiment can be used in
combination with the features described in this mvention.

[6064] The above description of the preferred embodiments i not to be deemed as hmiting the
mvention, which is defined by the appended clans. The disclosure 1s intended to enable the
artisan of ordinary skill to practice variants of the invention described without departing from
the scope of the invention. Numerical imitations herein, in the specification and in the claims,
arc understood to be hmited by the modificr “about,” such that minor departures vielding
equivalent results is within the scope of the mvention. Features or dependent claim hmitations
disclosed i comnection with one embodiment or independent claim may be combined in
another embodiment or with a different independent claim without departing from the scope of

the invention.



Claims

1. A catheter insertion device comprising:

a housing having a longitudinal dimension with a proximal end, a distal end and a cavity
extending between said distal end and proximal end, said distal end having an opening;

a catheter extending through said opening of said housing, said catheter having distal end
and a proximal end coupled to a catheter hub received in said cavity of said housing and being
movable from a first retracted position to a second extended position relative to said housing, said
catheter extending from said distal end of said housing;

an introducer needle positioned in said housing, said introducer needle having a proximal
end coupled to said housing and a distal end extending through said catheter; and

an actuator assembly engaging a body in said housing, said body being movable in a
longitudinal direction of said housing and operatively connected to said catheter and catheter hub,
said body being movable from a first position to a second position toward said distal end of said
housing to move said catheter hub and catheter over said introducer needle toward said distal end
of said housing and said distal end of said introducer needle, and said body of said actuator
assembly and housing preventing said catheter hub and catheter from movement toward said
proximal end of said housing.

2. The catheter insertion device of claim 1, wherein said actuator assembly includes
an actuator button for sliding said body within said housing.

3. The catheter insertion device of claim 2, wherein said body is coupled to said
catheter hub and separable from said catheter hub, and said actuator assembly further comprises

an actuator body operatively connected to said body for sliding said body within said housing.

4. The catheter insertion device of claim 3, wherein said actuator body includes at
least one tab for sliding over said body in a direction toward said proximal end of said housing,
and where said at least one tab engages said body to slide said body in a direction toward said
distal end of said housing.

5. The catheter insertion device of claim 3, wherein said actuator body includes an
indexing assembly configured for moving said body toward said distal end of said housing and

preventing sliding movement of said body toward said proximal end of said housing.
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6. The catheter insertion device of claim 5, wherein said housing includes an indexing
assembly configured to enable movement of said body toward said distal end of said housing and
preventing sliding movement of said body toward said proximal end of said housing.

7. The catheter insertion device of claim 3, wherein said actuator body includes a
plurality of spaced-apart flexible tabs for engaging a complementing surface on said body and
sliding said body toward said distal end of said housing by sliding movement of said actuator body
toward distal end of said housing.

8. The catheter insertion device of claim 7, wherein said housing includes a plurality
of spaced-apart flexible tabs for engaging a complementing surface on said body allowing sliding
of said body toward said distal end of said housing and preventing sliding of said body toward said
proximal end of said housing.

9. The catheter insertion device of claim 3, wherein said body is a needle safety
assembly having a spring clip for blocking a distal opening in said body when said introducer
needle is withdrawn from said catheter, and a washer to prevent separation of said introducer
needle from said body.

10. A catheter insertion device comprising:

a housing having a proximal end, a distal end, and a cavity extending between said distal
end and proximal end;

a catheter having a catheter hub received in said cavity of said housing and being movable
from a first retracted position to a second extended position relative to said housing, said catheter
extending from said distal end of said housing;

an introducer needle positioned in said housing, said introducer needle having a proximal
end coupled to said housing and a distal end extending through said catheter;

a body having a proximal end, and a distal end coupled to said catheter hub, said body
being movable in a longitudinal direction of said housing toward said distal end and said housing
is configured to prevent said body from moving toward said proximal end of said housing; and

an actuator body coupled to said housing and to said body, said actuator body being
movable from a first position to a second position to move said body and catheter hub toward said

distal end of said housing.
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11. The catheter insertion device of claim 10, wherein said actuator body includes an
indexing mechanism configured to allow sliding movement of said body toward said distal end
and resisting movement of said body toward said proximal end.

12. The catheter insertion device of claim 10, wherein said housing includes an
indexing mechanism configured to allow sliding movement of said body toward said distal end of
said housing and resisting movement of said body toward said proximal end.

13. The catheter insertion device of claim 11, wherein said actuator body is connected
to an actuator button for sliding said actuator body within said housing.

14. The catheter insertion device of claim 10, wherein said body is separable from said
catheter hub and said catheter.

15. The catheter insertion device of claim 10, wherein said actuator body includes at
least one first tab for sliding over said body in a direction toward said proximal end of said housing
and where said at least one tab engages said body to slide said body in a direction toward said
distal end of said housing when said actuator body slides toward said distal end of said housing.

16. The catheter insertion device of claim 15, further comprising at least one second
tab for engaging said body and resisting sliding movement of said body toward said proximal end
of said housing.

17. The catheter insertion device of claim 16, wherein said at least one second tab is
coupled to said housing.

18. The catheter insertion device of claim 16, wherein said actuator body includes a
plurality of said first tabs for engaging a complementing surface on the body for sliding said body
toward said distal end of said housing in a step-wise manner by sliding movement of said actuator
body toward distal end of said housing.

19. The catheter insertion device of claim 18, further comprising a plurality of said
second tabs extending from said housing for engaging said body and allowing sliding of said body
toward said distal end of said housing and preventing sliding of said body toward said proximal
end of said housing.

20. The catheter insertion device of claim 10, wherein said body includes a spring clip
for blocking an opening in said body when said introducer needle is withdrawn from said catheter,
and a washer to prevent separation of said introducer needle from said body.

21. A catheter insertion device comprising:
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a housing having proximal end, a distal end, and a cavity extending between said distal end
and proximal end;

a catheter having a catheter hub received in said cavity of said housing and being movable
from a first retracted position to a second extended position relative to said housing, said catheter
extending from said distal end of said housing;

an introducer needle positioned in said cavity of said housing, said introducer needle
having a proximal end coupled to said housing and a distal end extending through said catheter;

a body having a proximal end, and a distal end coupled to said hub, said body being
movable in a longitudinal direction of said housing toward said distal end and being prevented
from moving toward said proximal end of said housing;

an actuator body coupled to said housing and being movable from a first position to a
second position to slide within said housing, said actuator body having a ratcheting mechanism for
engaging said body to move said body and catheter hub toward said distal end of said housing; and

said housing having a ratcheting mechanism for engaging said body allowing movement
of said body toward said distal end of said housing and resisting movement of said body toward
said proximal end of said housing.

22. The catheter insertion device of claim 21, wherein said ratcheting mechanism of
said actuator body comprises a plurality of flexible first tabs on said actuator body projecting at an
incline toward said distal end of said housing for engaging said body to move said body toward
said distal end when said actuator body slides toward said distal end.

23. The catheter insertion device of claim 22, wherein said ratcheting mechanism of
said housing comprises a plurality of flexible second tabs on said housing projecting at an incline
toward said distal end of said housing, said plurality of flexible second tabs enabling said body to
move toward said distal end of said housing and resist movement of said body toward said

proximal end of said housing.
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