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(57) Abrege(suite)/Abstract(continued):

positions. The adaptor (22) interconnects the catheter (14) and the fluid supply tube (12). In one embodiment the adaptor (22) has
a radial recess that circumscribes the adaptor (22). The anchoring system (10) additionally includes a flexible, adhesive anchor pad
(16) which can support a tube clip (24), as well as the retainer (20). The retainer (20) includes a channel (44) that is configured to
recelve the adaptor (22) in a shap-fit manner. The retainer (20) also includes a plurality of laterally arranged slots (50) or projections
(400) that extend from a channel wall (46) and Into the channel (44). Each slot (50) or radial recess Is sized to recelve and to
capture at least a portion of the retainer (20) so as to inhibit the adaptor (22) from moving within the channel (44).
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| (57) Abstract

A catheter anchoring system
(10) is provided to securely anchor
to a patient’s skin a catheter (14)
‘ and fluid supply tube (12) intercon-

nection. The anchoring system (10)

comprises a retainer (20) configured
| to receive a catheter adaptor (22) in
a variety of positions. The adaptor
| (22) interconnects the catheter (14)
and the fluid supply tube (12). In
one embodiment the adaptor (22) has
a radial recess that circumscribes the
adaptor (22). The anchoring system
(10) additionally includes a fiexible,
adhesive anchor pad (16) which can
support a tube clip (24), as well as
the retainer (20). The retainer (20)
| includes a channel (44) that is con-
figured to receive the adaptor (22)
in a snap—fit manner. The retainer
(20) also includes a plurality of later-
ally arranged slots (50) or projections
(400) that extend from a channel wall
(46) and into the channel (44). Each
| slot (50) or radial recess is sized to
receive and to capture at least a por-
tion of the retainer (20) so as to in-
hibit the adaptor (22) from moving
| within the channel (44).
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CATHETER ANCHORING SYSTEM

Background of the Invantion
Eigld of the invention
The present invention relates in general to a percutanecus cathetsrization systsm, and, in particular, to a catheter

anchoring system which securely interconmects an indwelling catheter with a tubing and securely anchors such

intarconnection to a patient’s skin.
f Re!

Madical treatment of patients commenly invalves the use of parcutansously inserted catheters to direct fluids
directly into the bloodstream, a specific organ or an internal location of the patient, or to monitor vital functions of the patient.

Daseri

For instance, intra-arteriosus catheters are commanly used to direct fluids and/or medication directly ints the bloodetream of
the patient. Epidural catheters ars commonly used to direst anesthesia into an epidural space to anesthetiza & specific
Iocation of the patisnt. Intervascular catheters are commuoniy used 1o menitor arterial blood prassure.

The fluid (e.g., parenteral liquid, medication or anesthema) typically drains from a containar positioned abovs the
patient. The fluid flows threugh tubing end into an indwelling catheter. The cathater and fluid tubing are cormmonly

removably attachad by a conventional lure-type cannactos, such as the type desctibed in U.S. Patent No. 4,224,937.

In common practica, & haalth care provider, such as, for exampie, & nurss or doctor (for ease of description, as used
herein the term “nurse” will refer to health cars providars generally and will not be restrictive in meaning), uses adhesiva or
surgical tape to maintain the catheter in place on the skin of the patient. The connection between the tubing and the catheter
is likewise maintained by use of tape.

The nurse may also form a safety loop in the tubing $o that any tension appliad to the tubing does nat directly pass
to the catheter cennule, but rather is absarbed by the slack of the sefety lnop. The nurse typically loosely tapes the loop te
the skin of the patient.

This entire taping procedure takes several minutes of the valusble time of the health care provider. Furthermore,
nurses commoanly remave their gloves when taping because maost nurse find such taping pracedures difficult and cumbersome

when wearing gloves.
The catheterization ptocess often requires fraquent disconnection betwesn the catheter and the fluid supply tube.

For instance, intrevencus catheterization is frequently maintained for saveral deys, depending upon the condition of the

patient. The catheter tubing is generally replaced every 24 to 48 hours in order to maittain the sterility of the fluid and the
froe-tlow of the fluid through the tubing. A nurse must thus frequently change the tubing and retape ths cannaction.
Morzover, the tepes, which secures the cathater to the skin of the patisnt, often covers the cannula insertion point. The nurse

must remove the tape to inspect the insertion point for Inflammation or infection, and must then repeet the above-described
taping procadure. | |
A great deal of valuable time is thus usad in applying significant amaunts of surgical tape to indwelling catheters.

The frequent application and remaoval of surgical tape also commonly results in the excariation of tha skin of the patient in the
area of the insertion, '
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A number of catheterization systems have recently been developed which improve the stabilization of the cathete:
system and obvigte the need for frequent application and removal of surgical tape. One suth system is disclosed by U.S.
Patent No. 5,192,273 issued to the present Applicant.

The ‘273 patsnt discloses an adaptor which interconnacts the catheter with a fluid supply tubing. The adaptor
gnaps into o base attached to the patent's skin by an adhesive pad. Specifically, a nurse presses the adaptor between
upstanding legs of the base. Detents on the adaptor legs slide into corrasponding annuler groovas in the adaptor body 10 hold
the adaptor to the base.

Although the base holds the adapter securely in place, a nurse may have difficulty positioning and aligning the
annular prooves of the adaptor with the detents on the base. Exigent circumstancas may further exacarbate the difficulties

associated with properly positiening the adaptor anto the bass. Some nursas and other health care providars may aiso hava
trouble determining how to engape the cathetar adaptor with the base.

mm 10N

The catheter anchoring system of the prasant invantion provides an adaptor retainer which is not pasition or
technique sensitive. That is, the nurse simply locates the cetheter adaptor generally above the retainer, and presses the
adaptor intn the retainer. Engagemenmt requives only coarse alignment of the adaptor with the retainer.

In accordance with one aspect of the present thvention, an ancharing system is provided for use with a catheter
having an adaptor with at least one recess. Tha ancharing systam has a retainer to receive the adaptor. The ratainer includes
a channel that extends through the retainer about a longitudinal axis. The channel is configured to raceive at lsast & portion of
the adaptor in a snap-fit manner. At least one projection on the retainer extands into the channel in a diraction generally
normal to the longitudinal axis. The projection has & longitudinal length su dimensioned to substantially equal the longitudinal

length of the recess of tha adaptor. The cooperation bstween the projection of the retainat and the recess of ths adaptor
inhibit longitudinal movemant of the adapter reistive ta the retainer.

in accordance with another aspect of the prasent invention, an anchoring system includss & retainer and an anchar
pad. The retainer includes a channel that extends through the retainer gbaut a longitudinal axis, The channe! is configured to
receive at least 8 portion of the adaptor in a snap-fit mannar. At Isast one projection on the ratainer axtends into the channel
in a dirsction generally normal to the longitudinal axis. The projection has a lonpitudinal length so dimensioned to substantially
equal the longitudinal length of the retess of the adsptor. The cooperation between the projection of the retainer ‘and the
racess of the adagitor inhibit longitudinal movement of the adaptor relative to the retainer. The anchor pad has an adhesive

bottom surface attachabls to the skin of a patient and an upper surface attachable to the retainer.
In accordance with yet anather aspact of the present invention, an ancharing system is provided for use with a

catheter having an adaptor with a radialiy extending member that projects from the fitting. The anchoring systam comprises
a retainer that inciudas first and sacond channel portions. The chanel portions extend about a langitudinal axis, and sach is
configured to receive 3 mneépondinn portion of the catheter fitting, A plurality of lateral slots are positionad between the
channal portions. Each lateral slot is dimensioned so as to receive tfw“radlally extsnding member of the catheter fitting to
pravent the catheter from moving in a longitudinal direction. The Iateral slots are alse arranged next to each other along the
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longitudinal axis 80 &5 to provids multiple positions in the longitudinal direction in which to insert the radially extsnding
member af the catheter fitting when positioning the catheter fitting within the retainer.

Ancther aspect ut. the present invemtion involves a cetheterization system inciudes & cetheter and a retginer to
secura the cathoter to a patient. The catheter includes a fitting with a radially extending member that projects from the
fitting. The retainer includes first end second channel portions that extend ebout e longitudinal axis. Each channal portion
generally has a truncated cross-sectional shape with an opening along the longitudinal axis. Each channel is also sized to
surround at |sast & portion of the fitting through an arc of grastar than 180 degrees about the longitudinal axis. At lesst one
lateral slot of the retainer extsnds generally perpendicular to the longitudinal axis and lies betwepn the first and second
channe! portions. The siot has a longitudinal length so dimensioned to substantially equal the thickness of the radially
axtending member of catheter {itting and to be genarally less than the cambined longitudinal lengths of the first and second
channel portions. This dimensional relationship between the channel portions and the slot provides lateral stability of the
catheter fitting when the radially extending mambar is positioned within the lateral slot of the retainer.

In accordance with a further aspect of tha prasant invantion, a cathater anchoring system comprises a cathster
adaptor, a retainer and a base pad which adhares to the skin of a patient and suppotis the retainer. The cathetsr adaptor
somprises a tubular body connected to a radially extending support arm. The suppart arm in turn connects to a chp which
nivots relative to the tubular body.

The retainer comprises a pair of oppasing longitudinal wells. Each wall defines a series of slots. Each slot Is sized
such that a partion of the support arm of the catheter adaptor extends through the slat. The slot prevents the support arm
{rom meving in a direction generally perallel to a longitudinal direction of the retainer.

The retainer further comprises a cemtral channel which extends through the retainer about an axis which is generally
parallal to the longitudinal axis. The channel is interposed bstwsen the opposing lengitudinal wails end hes a truncated
circular cross-sactional shape. The cenfral channel, in cross-section, is sized to encompass the tubutar hady through an angle
greater than about 180 degrees.

The anchoring system may additionelly comprise a tube clip configured to receive a partion of the tube. The
anchoring system may also comprise an S-clip having a plurality of retainers to sacure a microbora tubing cannected to the
tub2 by the adaptor.

An additional aspect of the present ihvention provides @ catheter anchoring system for securing an indwelling

catheter within a body lumen of a patient and for securely interconnecting the indwelling catheter with a tuba. The cathetar
anchoring system comprises a catheter adapter having a genarally tubular body dsfined between distal and proximal ends.
The distal end is configured to engage the catheter proximal end and the proximal end is cenfigured to coupie to a distal end of
the supply tube. The catheter adapter additienally comprises a radially extending member which projects from an exterior
surface of the tubular body in a radial direction.

A retainer of the catheter anchoring system cofnprim @ longitudinal channel configured to receive the tubular body
of the adapter in a snap fit manner. The retainer additionally comprises a plurality of lateral slots or projections which are
sizad ta rechive and to capturg the radially extending member of the adapter with the adapter positioned within the channsl.
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The slots can be formed in a variety of ways, such as by laterally arranging a plurality of gaps next to
each other and through the opposing longitudinal walls of the retainer. The projections can similarly
be formed in a variety of ways, such as by laterally arranging a plurality of projections next to each
other from the opposing longitudinal walls of the retainer and projecting the projections into the
channel. The retainer prevents the adapter from sliding in a longitudinal direction when one of the
slots.

In a preferred embodiment, the radially extending member comprises a support arm which
connects a clip to the tubular body. In an alternative preferred embodiment, the radially extending
member comprises an annular collar which circumscribes the tubular body.

In accordance with a preferred method of anchoring an indwelling catheter/tube
interconnection to a patient, an adapter is provided having a generally tubular body with a recess. An
anchor pad is also provided with an adhesive back. The anchor pad supports a retainer configured to
receive the adapter and has a series of lateral projections. The anchor pad is attached to the patient's
skin proximate to an indwelling catheter. The recess of the adapter is positioned above the series of
projections. The retainer is deflected so as to open the channel to a size sufficient to receive the
adapter, and the adapter is inserted into the channel. The recess is inserted around at least a portion
of one of the projections. The retainer is then permitted to spring back to an undeflected position such
that the tubular body is captured within the retainer.

In accordance with an aspect of the present invention, there is provided a catheterization
system comprising a catheter including a side member that projects away from said catheter; and a
retainer including first and second channel portions which extend about a longitudinal axis, each
channel portion generally having a truncated cross-sectional shape
with an opening along said longitudinal axis, each channel portion being sized to surround
at least a portion of the catheter through an arc of greater than 180 degrees about
said longitudinal axis, and at least a portion of one of the first and second channel portions
having a generally frusto-conial shape, and at least one lateral slot which extends generally
perpendicular to said longitudinal axis and lies between said first and second channel portions, said
slot having a longitudinal length so dimensioned to substantially equal a dimension of the side

extending member of said catheter and to be less than the combined longitudinal lengths of said first
and second channel portions.

According to a further aspect of the present invention, there is provided An anchoring system
for use with a catheter having a projection extending in a direction away from the catheter, said
anchoring system comprising a retainer including first and second channel portions which extend
about a longitudinal axis, each channel portion generally having a truncated cross-sectional shape
with an opening along said longitudinal axis, each channel portion being sized to surround
at least a portion of the catheter through an arc of greater than 180 about
sald longitudinal axis, at least a part of one of the first and second channel portions having a

generally frusto-conical shape, and at least one lateral slot which extends generally perpendicular to
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said longitudinal axis and lies between said first and second channel portions, said slot having a
longitudinal length so dimensioned to substantially equal a dimension of the projection of said catheter
and to be less than the combined longitudinal lengths of said first and second channel portions.

According to a further aspect of the present invention, there is provided A method of
anchoring a catheter, comprising the steps of providing a retainer including channel portions which
extend about a longitudinal axis and at least one projection which projects into the channel generally
toward the longitudinal axis, at least one of thee channel portions having a generally frusto-conical
shape; providing an anchor pad with an adhesive back, the anchor pad supporting the retainer,
adhering the anchor pad proximate to the catheter; positioning the recess of the catheter above the
projection of the retainer; pressing the catheter into the retainer so that the catheter is placed with the
channel with the recess receiving the projection so as to inhibit movement of the catheter in a
longitudinal direction relative to the retainer.

According to a further aspect of the present invention there is provided an anchoring device
for use with a medical article having an extending member projecting therefrom, the device
comprising: a retainer having a channel section extending along a longitudinal axis of the retainer and
configured to receive at least a portion of the medical article, a longitudinal slot along said retainer
through which the medical article can pass, the slot having a lateral width less than a diameter of the
channel section, and at least one projection extending towards the longitudinal axis of the retainer and
being configured to engage the extending member of the medical article in a manner inhibiting
longitudinal motion of the medical article through the retainer; and a flexible anchor pad having an
adhesive bottom surface and a top surface, said retainer being supported by said anchor pad.

According to a further aspect of the present invention there is provided a catheterization
system comprising: a medical article having a body with at least one member projecting therefrom;
and a retainer including a channel that extends about a longitudinal axis, the channel generally having
a truncated cross-sectional shape with an opening that lies generally parallel to the longitudinal axis,
the channel extending about the longitudinal axis at least to an extent where the channel surrounds at
least half of the body of the medical article when the medical article is disposed within the channel,
and at least one projection that extends inwardly toward the longitudinal axis and lies generally within
the channel, said projection being configured to contact the at least one member of the medical article
when the medical article is inserted into the retainer with the at least one member disposed within the
channel and being dimensioned to inhibit longitudinal movement of the medical article within the
retainer.

According to a further aspect of the present invention there is provided a securement system
for an elongated medical article comprising a body defined about a longitudinal axis, and a retainer
including a first side and a second side that together define a space of sufficient size to receive a
portion of the medical article, the retainer receiving at least a portion of the medical article within the

space, and a projection extending in a direction generally normal to the longitudinal axis of the

4a
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retainer, the projection being configured so as to cooperate with the medical article in a manner

substantially inhibiting axial motion of the medical article through the retainer.

Brief Description of the Drawings
These and other features of the invention will now be described with reference to the

drawings of preferred embodiments which are intended to illustrate and not to limit the invention, and
in which:

Figure 1 Is a perspective view of a catheter anchoring system in accordance with a preferred
embodiment of the present invention, mounted on the back of a patient's hand;

Figure 2 is a top plan view of the catheter anchoring system of Figure 1;

Figure 3 is a top plan view of a retainer of the catheter anchoring system of Figure 2;

Figure 4a is a front elevational view of the retainer of Figure 3;

Figure 4b is a rear elevational view of the retainer of Figure 3;

Figure 5 is a side elevational view of the retainer of Figure 3;

Figure 6 is a top plan view of a catheter anchoring system in accordance with another
preferred embodiment of the present invention;

Figure 7a is a front elevational view of a retainer and rail assembly of the catheter anchoring
system of Figure 6;

Figure 7b is a side elevational view of the retainer and rail assembly of Figure 6;

Figure 8 is a cross-sectional view of the retainer and rail assembly taken along line 8-8 of
Figure 7a;

Figure 9 is a top plan view of a catheter anchoring system in accordance with an additional
preferred embodiment
of the present invention;

Figure 10 is a side elevational view of an S-clip of the catheter anchoring system of Figure 9
taken along line 10-10;

Figure 11 is a top perspective view of a catheter anchoring system in accordance with an

additional preferred embodiment of the present invention;

4b
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Figure 12 is 8 top pian viaw ot the catheter anchoring system of Figurs 11 illustrating an adeptor hald by a retamer;

Figura 13z is a side elevational view af the ratainer of Figure 12;

Figure 13b is a top plan view of the retainer of Figure 12;

Figure 14 is a partially sectioned perspective view of an alternative embodiment of a catheter adaptor which may be
used with the anchorng system of Figure 11; |

" Figure 15a is side elevational view of a catheterization system in actordance with another preferred smbodiment of

the presemt invention with a retainer of the catheterization system shown in cross-seotion;

Figure 15b is a top pizn visw of the retainer of Figure 153 as viewed in the direction of arrows 15b-15b;

Figurs 15¢ is a front end elevatiohal view of the retainer of Fipure 15a as viewed in the direction of arrows 15¢.
15¢; and

Figure 18 is a perspective view of a catheterization system configured in accordance with another embodiment of
the present invention, and illustrates a catheter in a pasition separate from a retainar of tha cathatecization system;

Figure 17 is a perspective view of a catheterization systam configured in accardance with another embodiment of
the present invantion, and lllustrates the a catheter adaptor having a plurality of radial recesses and a retainer having a
plurality of projactions that cooparate with the recasses whan the retainer receives the catheter adaptor; and

Figurs 18 is a perspective view of the cetlieterization system configwred in accordance with an additional
embodiment of the prasant invention, and Niustrates the catheter edaptor having 2 plurality of radial recessas and a retainer
having a plurality of projactions that extend into a charmel having a tapered diameter.

Ogtad Description of Preterred Embodiments

Figure 1 illustrates i perspective view a catheter anchoring system 10 in accardance with the present invention.
The anchoring system 10 securely connects a tube 12 (s:g. a fluid supply tubs} to an indwelfing catheter 14 and maintains
the catheter 14 in the desired indwelling position. The anchoring system 10 is designsd for rapid attachmsnt to the catheter
14 and to the patiant, without raquiring precise afignmant or positioning of the components of the anchoring system 10.

Morseover, sturdy anchoring of the catheterization system is achieved without the use of surgical tape. For most
catheterization, the anchoring system ts attached to the patient only once. Although the fluid supply tubing 12 may be
replsced every 24 to 48 hours for intravenous catheterization, the companents of the anchoring system 10 attached to the
patiant remains in placs. Thus, surgical tape need not be applied and remaved from the patient’s skin on multiple occasions.

The catheter ancharing system 10 principally eomprises a floxibls pad 16 having an adhesive bottom side 18 which
atteches to the skin of a patient when used. The pad 18 supports a retainer 20. The ratainer 20 is configured to receive and
secure in place a catheter adaptor 22 which interconngots the hub 30 of an indwelling catheter 14 and the fluid supgly tube
12 connected to a fluid supply container (not shown). The container maintains the fluid to be dispensed to the patient which
is fad either by pravity or by pressure. A tlamy (nat shown) may be used to regulste tha fiuid flow through the tubing 12
The pad 16 may also support a tubing clip 24 which is used to retain s portion of tubing 12.

Aithough Figure 1 Rlustrates the cathater ancharing system located on the back of a patient’s hand (illustrated in
phantom fines), it is contampiated that the present invertion may be used for catheterization in other jocations on the

.
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patient’s bady. For instance, the anchoring systam may be used on the medial side of the wrist in connection with 8 radial
artery. The anchoring system 10 may aisc be used for epidural cathetarization, as discussed in detail below, and thus locsted

an the anterior ar posterior of the patient’s torse,

Figurs 1 ilustrates a longitudinal axis, a transverse axis and a lateral axis in relation to the catheter anchoring
gystem 10 to facilitate the following description. Additionally, as usad herain, “the longitudinal directinn” refars to a ditection
substantially paraliel to the longitudinal axis. “The lateral direction” and “the transverse dirertion” are in reference to the
igteral axis and transverse axis, raspectively. Also, “proximal” and “distal” are in refarence to the proximity of the fluid supply

container attached to the tube 12 (see Figwe 1). The individual components of the cathater anchoring system 10 will now be
described in detsil
C Adaptor

FMgure 1 lllustrates the catheter adaptor 22 interconnected with a catheter 14. Figure 2 illustrates the catheter
adaptor 22 disconnscted from cathetsr 14, Although these figures fllustrate the adaptor 22 as the type disclosed in U.S.
Patent No. 5,193,273, it is contemplated that other types of adaptors can be used as well with the present catheter
ancharing system 10, For instance, the catheter adaptor 22 could be a lure-type adaptor, such as tho type illustrated by

Figure 11 end described below, or a lure-lock type cathetsr adaptor 22, such as the type illustrated by Figure 14 and
described below. It is contemplated that those skilled in the art could readily select the type of catheter adaptor 22 to be

used with the present catheter anchoring system 10 depending on the particular application (e.q., venous, arterial, epidural,
neripheral, stc.) of the in:haring system 10.

As best seen in Figwe 2, the adaptor 22 comprises a tubular body 25 defined between a dista end 26 and a
proximal end 28. The proximal end 28 is adapted to receive a distal end of the tube 12 in an exemplaty embodiment, ot least

a portion the fluid supply tube is permanently attached to the body proximal end 28. As shown in Figure 2, the pmximl'end
of the tubing may then includs a standard lure-type cormector 28 to connest into a fivid supply line 12.

The distal end 26 is configured to engape the praximal hub 30 of the catheter 14 (sea Figura 1) or any lure-type
connector. Although Figure 2 illustrates the distal end of the adaptor 22 as having a ftusto-conical shape configured to

engage a standatd lure-type catheter hub 30, it is contemplated that the distal end 28 could be canfigured as well 1o engage
other types of catheter connectors, such as, far example, a Toughy-Bourst adaptar.

A suppert arm 32 extends autwardly from the tubular body 25 in cantilever fashian. The support arm 32 supports,

on a radially outer end of the arm 32, a clip support alemant {not shown| that sxtends genarally paraliel to and is spaced fram
a longitudinal axis of the tubular body 25.

Figure 2 further #lustrates a clip 34 of the cathater adaptor. The clip 34 ettaches tu and slides over ths clip support
elemant in the longitudinal dirsction. The clip 34 inctudes a distal latch 36 which has a generally forked shape to engage a

outer surface of the catheter hub 30 distal of a hub collar 38 (see Figure 1) to securely attach the adaptor 22 to the cathater
hub 30.

Interengaging structure {not shawn) between the clip suppurtﬂalummt and the clip 34 permits the clip 34 to slide in
the proximal direction, but prevents the ciip 34 fram sliding in the distal direction. The intersngaping slement desirably
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comprises a series of ratchet teeth (not shown) disposed up an upper surface of the clip suppart element and a pawl {not
shown) connected to the clip 34. The paw! extends trom ths clip 34 i;1 a cantilever fashion and engages the ratchet testh to
nrevent distal movement of the clip, as discussed in detail in U.S. Patent No. 5,193,273,

The tubular body 25, the support arm 32 and the clip support element are preferably integrally formed of malded
plastic, such as, for example, a tlear polycsrbonate, 3o as to be generally stitf, but somewhat flexible. The support arm 32
dasirably has enough elasticity to bend. Depressing the proximal end of the clip 34 towards the tubular body 25 maves the
latch 38 of the clip 34 away from the tubular body 25. In this marner, the clip 34 pivots about the tubular body 25.

With reference again to Figure 2, the clip support elemant desirably comprises a protuberance 40 positioned on an
inner surfacs 42 of the clip support element, proximate to the proximal end of the clip 34. The protuberance is spaced from
the support arm by a distance L. The protuberance 40 prevents the clip 34 from pivoting when secured by the retainer 20, as
discussed below in detail The protuberanca 40 also limits the degree of deflection of the support arm 32 to raduce fatigus,
as fully expisined in U.S. Patent No, &,193,274.

Retainer atheter r

Figures 3 through 5 illustrate the retainer 20, The retainer 20 has a gencrally parallelepiped shape defining a central
channel 44 interpased between a pair of opposing longitudinal walls 46, The central channel 44 extends thmugﬁ the retainer
20 along an axis which is gensraily parallel to the longitudina] axis of the retainer,

As best seen in Figure 4, the central channal 44 has a generally circular cross-sectional shape which is truncatad at
a upper end to form a generally U-shaped channel having an upper opening 47. The central channel 44 has a diameter sized to
receive the tubular body 25 of the catheter adaptor 22. In a preferred embodimant, the diameter of the central channal 44
generally matches that of the tubular body 25 or is slightly larger.

In cross-sectian, the central channel 44 axtands through an arc greate: than 180 degrees about the channs! axis
such that the transverse length of the opening 47 is less than tha diamster of the central channel 44. In an exemplary
ambodimant, the central channgl 44 extends through an arc of about 200 degrees ahout the channel axis.

Figure S ilustrates the channel axis which is daswably skewed relative ta 3 base surfaca 48 of the retainer 20. An
incident angle © formad between the base surface 48 and the channel axis s less than 45 degress. The incident angle ©

desirably ranges between D degrees and 30 degress. In an exemplary embodiment for intravenous uss, the angls © preferably
aquals approximately 7 degrees. In another exsmplary embodiment for arterial use, the incident angle 6 preferably equaks
ahout 22 degrees. In a further examplary embodiment, for peripherally inserted central catheters (PICC), the incident angle ©

preferably equals O degrees.

The longitudinal walls 48 are substantislly identical. Each wall 4B has a thicknass measured in the lateral direction
less than the length of the support arm 32, The wall 4B is thus interposed betwean the tubular bady 25 and the clip 34 when
the tubular body 25 is inserted into the central channal 44, The length of each wall 46, messured in the longitudinal direction,
s preferably cosxtensive with the length of the retainer 20.
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Each wall 46 comprises a uniform series of slots 50. The series comptises at least two (2) slots 50, and nat mate ﬁ
than twenty (20) slots 50. More preferably, the series comprises less than seven (7} slots 50. In an examplary embodiment,
as dlustrated in the figures of the applicatian, the seties comprises four (4} slots 50.

Each slot B0 is sized to receive the support arm 32 of the catheter adaptor 22 1o prevent longitudinal displacement
of the adaptor 22, s discussad in detail below, Each siot 50 desirably has a ractangular shape. As seen in Figurs 3, the siots
50 extend from an extenior surface 52 thraugh the wall 44, and open into the central channel 44, The width of each siot 50
(measured longitudinally) is desirably slightly greater than the width of the support arm 32, measured in the longitudinal
diraction to roceive the support arm 32, as discussed balow.

As ilustrated by Figure 5, each slat 50 has a height as measured in the transverse direction betwesn an upper edge
54 of the lpngitudinal wall 46 and the battom 56 of the cemtral channel 44. The height of the slot 50 desirably equals
appronimately the width of the support arm 32 such that the support arm 32 does not protruds from the retainer 20 in the

{ransverse direction.
The spacing S betwaan the siots 50, on center, desirably equals shout half the distance L (see Figure 2) batween

the support arm 32 and the protuberance 40 of the catheter adaptor 22.

As Figure 3 Blustrates, a distance X hetween the most distal slot 50 and the distal end of the retainer 20 is jess
than the longitudinal distance Y {see Figurs 2) betwesn the support &rm 32 and the fatch 36 positioned in its mast proximal
position. This specing enables the support arm 32 to rest in the mast distal slot 50 with the lateh 36 rataining a catheter hub
30 &stal of the retainer distal end.

Figure S iliustrates the upper edge 50 of the longitudinal wall 46 which comprisss & series of chamfers 58, each of

which slopes into a slot 50. That is, the portion of upper edge 50 of the longitudinal wall 46 which surrcunds a slet 50
includes » pair of chamfsrs 58, with one chamfer 5B located on aither side of the slot 50. Tha chamfers 58 siope downward

toward the slot 50 to facilitate the insertian of tha support arm 32 of the catheter adaptar 22 into the siot 50, as discusssd
balow,

As shown by Figures 3 and 5, each longitudinal wall 48 further comprises a relief 60 disposed on the praximal end
of tha retainer 20. The refief 60 is sized to recaive the protubarance 40 of the adaptor 22. The depth ot the selief 60
maasured in the lateral direction desirably is sightly preater than the height of the protuberanca 40 ji.e., the distance by
which the protubetance protrudes from the inner surface 42),

The relief 80 is spaced in the longitudinal direction from the most proximal slot 50 by a distance approximately
equal to the spacing S between the slots 50. Thus, the protuberance 40 rests in the relief 63 with the support am 32
positioned in either of the two most proximal slots 50, as discussed in detail below.

Fgures 3 and 4 illustrate a key-way groove 62 of the ratainer 20. The key-way groove 62 facilitates the remaoval of
the catheter adaptor 22 from the reteiner 20, as discussed below in datail. The key-way groave 62 lies at the proximal end of
the ratamner 20. The key-way groove 52 sxtends into the reteiner zq, and toward the retainer base surface 48 from the
bottom surface 56 of the central channe! 44. The key-way groave 62 has a transverse width lass than the diameter of the
cantral channel 44, and more praferably has a width approximately equal to two-thirds the diamater of the central thannal 44.
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The longitudinal length of the key-way groove 62 deswably equals approximataly the longitudinal iength of the rénesses B0 in
the longitudinal walls 46,

The retainer 20 is made of relatively stiff plastic material (e.g., polycatbonate), but is samewhat flexible such that
the adaptar 22 forces the upper edges 54 of the longitudinal walls 46 outwardly when 8 nurse pressas the adaptor 24 inte
the central charingd 44 of the retsiner 20. When the adaptor 22 sits in the central channel 44, tha upper edgss 54 of the
walls 4B snap inwardly to their original position to securely hoid the adaptor 22 within tha ratainer 20.

An adhesive attachas tha retainer 20 to base pad 16. Alternatively, the retainer 20 may be attached to the base
nad 16 by like means (e.g., embedding or otherwise weaving tha retainer 20 into the bass pad 16) as well.

Base Pad

As ilustrated by Figure 1, the flexible hase pad 18 comprises 8 laminate structure comprising an upper paper or
ather woven or non-woven cloth layar 84, an inner celiulosa foam laysr 66, and the bottam adhesive layst 18. Alternativa,
the flexible base pad 16 may comprise an adhesive bottom layer and an upper celluless foam layer. An upper surfacs of the
foarn layer is roughened by corona treating the foam with a low electric charge, as known in the art The roughened or
porous upper surface of the base pad 16 improves cyanp-acrylate (o athet typas of adhesive) adhesion when attaching tha
retainer 20 to the pad 186. '

A removsble paper or plastic backing (nat shown) desirably covars tha bottom edhesive iayer 18 before usa. The
backing preferably resists tearing and is divided into & plurality of pieces to ease attachment of the pad 18 to the patient's
skin, as explained below. Dasirably, the backing is split along the center line of the fiexible base pad 15 in order to expose
anly half of the adhesive bottom surface 18 at one time. The backing also advantageously extends beyond at least one edge
of the base pad 16 to eass removal of the backing fram the adhesive Jayer 18.

As seen in Figure 2, one ar more tabs 67 may be sttached to a portion of ths becking which extends beyond the
Rexible base pad 16. In an exemplary smbudiment, the tabs 67 have the same Jaminate structure as the flexible base pad 16.
The tahs 67 siso can be formed by the paper backing extending beyond the adge of ths base pad 16. The tab 67 may also
include indicia 68 in the form of dots, words, figures or the like to indicate the placement of fingers when removing the
backing from the base pad 16.

A nurse grips the tab 67, preferably at the location of the indicia B3, and pesls the backing off one half of the

bottom adhesive layer 18. The nurse then places the hottom layer 18 against the patiant’s skin to adhers the base pad 16 to
the patiant. Light pressure aver the upper layer 84 assures good adhasion batwesn the base pad 16 and the patient’s skin.
The base pad 16, due to its flexibility, conforms to the contours of the topical surface to which the bese pad 16 adheres. The
nurss then repeats this procedure for the ather half of the pad 16, Alternatively, the nursa may complataly romova the
backing from tha pad 16 before attaching the pad 18 to tha patiant's skin.

The bese pad 16 desirsbly comprises a notch 68 positioned distal of the location of the retainer 20 on the pad 16
and adjacant to the point of insertion of the cathster cannwla, The notch 68 is sized 1o permit visual inspection of the
catheterized site.

9
AMENDED SHEET




CA 02329785 2000-10-24

28-06-2000 . US 009909087

As saen in Figure 2, the base pad 16 dasirably may comprisa indicia 70 in the form of an arrow which indicates the
sroper orientation of the basa pad 16 in referencs to catheterized site. Although-the figures illustrate the indicia in the form of
all arrow, it is contamplated that other forms of indicis, such as, for example, wards ot other graphics, could be used as wall.
In proper use, as lliustrated in Figure 1, the indicia 70 should point in the proximal direction, towards the indwelling catheter
14, or otherwise indicate the proper iocate of the pad 16 in reference to the indwalling catheter 14.

In an exemplary embodiment, the laminate structure of the base pad is preferably farmed by roiing @ paper tape,
such as a migro-poraus rayan tape, availabla commercially es MICRO-PORE tape from 3M (item Na. 1530), over madical
grada polyvinyl chioride fuam tape, such as that avallable commercially from 3M {ltem Ne. 8777L). The foam tape preterably
includes tha bottom liner or backing. The base pad 18 and the tabs 87 are than stamped out of the laminated sheet of foam
and paper. ‘The backing between the tabs and the base pad, however, is desirably not severed such that the tabs &7 remain

attgchad 1o the backing covering the adhesive section 18 of the hase pad 18. The backing is then cut inta two pieces along
the center ine of the pad 1€ and between the tabs 67.

Tube Clip
Figures 1 and 2 illustrate the tubs clip 24, The clip 24 secures the fiuid supply tube 12 to form a safety loop, as

known in the art.

The tube clip has & plate-like base 72 adhered to or embedded in the base pad 18. The tube clip 24 may be located
on the base pad 16 on aither side of the retainer 20 to accommodate left hand or right hand mounting. As illustrated i Figure
B, the anchoring system 10 may further include a second tube clip 24 located on the other side of the retainer. 20 from the
first tube ciip 24.

The dlip 24 defines a channel 74 having a generally circular cross-sectional configuration truncated to form an upper
orifice 76. The diameter of the channe! 74 is desirably slightly (ess than that of the fiuid supply tube 12 so es to snsurs &
seours intarconnaction. The channal 74 receives a portion of the fluid supply tube 12 through the orifice 78 upan application
of gentle pressure or by pulling the tubing 12 across and through the orifice 76 of the tube clip 24, as explainad below. The
cip 24 surrounds & substantial portian of the tubing 12 with the tubing 12 positionsd within the channs 7.

As seen in Figure 2, the upper adgs of the channel includes tapered ends 77 at the proximal and distal ends of the
chip 24. Eath tapered end 77 forms a smooth transition between the side edge of the channel 74 and tha upper adge, and
tapers in lateral width from the side edge toward the center of the tube clip 24. The tapeted ends 77 help guide the fluid
supply tubs 12 into the channel 74 when a nurse pulls the tube across the clip 24. Thus, the nurse doas not have to pinch the
tube 12 o insert it into the clip 24. Also, the nusse’s glaves do not gat stuck in the clip 24 when inserting the tube 12, as s

typically the case where the nurse is required to pinch tha tube 12 ta insert it into the clip 24,

Shue Clamp
As illustrated in Figures | and 2, the catheter anchoring system 10 desirably additionally includes a slide clamp 78

to regulating flsid flow through the tubing, as known in the art. The clamp 78, at one end, includes an aperture 80 which
receives the fluid supply tube 12, and, at the opposite end, includes a tsh B2, The clemp 78 has a generally forked shaps

i

\
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formed by a pair of prongs 84 which defines the aperture 80. The tuba 12 snaps between the prongs 84 and inta the
aparturs 80, which has a diameter slightly larger that the fiuid supply tube 12.

The prongs 84 converge together in the diraction towards the tab 82 to form a tapering siot 85 which opens into
the aperture 80. The prongs 84 pinch the tube 12 closed with the tubs 12 positioned in the slot 86 so as to block fluid flow
therethrough. The clamp 78, hawaver, slides over the tube 12 with the tuba 12 positionsd through the aperture 80.

The teb 82 desirably has a rectangular shape which generally corresponds the to shape of the key-way groove 82
of the ratainer 20. The tab B2 praferably has a thickness greater than that of the distal end of key-way groove 62, measursd
in tha transvarse direction, so as to pry the adaptor 22 fram the retainer 20. As explained in detail below, tha tab 82 may ba
used to remove the eathetar adaptor 22 from the retainet 20
Hetaine ipn Adsustment Machanism

Figure 8 through 8 illustrate a catheter ancharing system 10a in accordance with another prefered embodiment of
the present invention. Where appropriate, fike numbers with an "a” suffix have been used to indicsts Ilke parts of the two
embodiments for eass of understanding.

Tha catheter enchoring system 10a is substantially identical to the above-described anchoring system 10, with the
addition of a retainer location adjustment mechanism 84.

As best seen i Figure 8, the location adjustmant mechanism 80 comprises a base 92 and intedacking mechanism
34 which interconnects the base 82 and the retainer 20a. The reteiner 20a slides over the base 92 and the interlocking
mechanism 54 secures the retainer 20a to the base SZ at various longitudinal positions. The adjustment mechanism thus
allows for praciss positioning of the retainer 20 relative to the cathster 14 after the pad 16 is attached to the patient’s skin.

The base 82 has a generally paralisiopiped shape end comprnises a rail 98. Figure 7a best illustrates that the rail 96

desirably has a "dove-tail” configuration in cross section. That is, the rail 38 has & cross-sactionsl shaps with a fiat upper
edge 98 and a pair of opposing side edges 100, each edge 100 being angled mward from the upper edge 88 toward the middls
of the rafl 86, The rail 36 extends aiong tha longitudinal length of the base 92 from the distal end 102 of the base 92 to a
noint just short of tha base proximal end 104, The base 32 includes a pair of stops 106 at the proximal end 104 which close
off the proximal end of the rail 98.

An adhasive attaches the base 92 to base pad 16a. Altematively, the base 82 may be attached to the base pad
162 by like means (e.g., embedding or otherwise weaving the base 92 into the base pad 18a) as well.

The retainer 20a, configured in accordance with the ahove-descrintion, additionally comprises a groove 108 having
a cross-sectional shapa corresponding to that of the rail 86. Tha retainer groove 108 recewves the base rail 95 in a manner
pesmnitting the retsiner 20a to shide over the base 82, but preventing the tetalner 20a from movinp in the transversa direction
away from the base BZ The base stops 108 also limit the tetainer's longrtudinal travel in a proximal drection. |

The interlocking mechanism 94 comprisas a plmllty of teeth 110 disposed on an upper surface 112 of the basse 82,

and a pawl 114 connetted to the retainer 20a, The teeth 110 dasirably have generally rectangula: cross-sectional shapes,
and lie in seriatim along tha lonpitudinal axis of the base 92. The upper etge of each toath 110 includes a chamfer 112 to

i
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facilntate the engagement of the paw! 114 with a hollow 116 htnd betwaen adjacent teeth 110, as discussed below. The
longitudinal length of sach toath 110 desirably extends generally normal 10 the longitudinal axis of the base 82

The pawl 114 has a shape configured to insert into 4nd engage with the hollow 116 defined between the testh
110. Tha paw! 114 preferahly has a width, measured in the lon(j\udinal tirection, slightly lass than that of tha hallow 118,

between the retainer base surface 483 and the channel
bottom surfsce 58a. A flexible finger 120 extends from the retalner 20a in a cantilever faghion and into ths retainer aperture

118. The flexible finger 120 supports the pawd 114 at its d!lml snd. Although Figure 8 illustrates the finger 120 as

extending i} the distal direction, it is contemplated that the finger 120 can alternatively extend in the praximal direction as
wall,

The retainer 20a comprisas an aperture 118 axtending

The flexible finger 120 preferably comprises a protuberance 122 which extends upwardly beyond the channel
bottom surface 56a and into the central channel 44a with the finger 120 in an undeflected state. The cantisver nature of the
finger 120 snabies the finger 120 to detlect downward so thet tke protuberance 122 lies below the retainer bottom surface
56a, With the finger 120 so defiected, the pawl 114 engages tlée series of testh 110, That is, the paw! 114 insaerts into a
hollow 7116 defined batwesn the teath 110. The imtengagemni betwean pawl 114 and the teath 110 prevents the retainer

20a from sliding over the biase 82, E

$Cip |
1 .
FHgures 9 and 10 illustrate a cathster ancharing sm,:m 10b in accordancs with a further embodiment of the
present invertion. Where appropriate, like numbers with an hr suftix have been used to indicate like parts of the

embodimants for ease of understanding. |

The catheter ancharing system 10b is substantialy idaq'tical to the anchosing system 10 first described above, with
the addition of an S-cfip 124 to retain &8 microbore or small huré, tubing 126. The micrebore tubing is commonly used, for
I
example, with spidural catheterization procedures, as discussed in'detail helow.

The S-clip 124 comprises a genarally U-shapad channél 128 defined by a pair of arcuate, upstanding walls 130
extending from a bass piete 132. As best seen in Figure 10, the S-clip 124 further compnises a plurafity of retainers 134,

pach ratainer 134 having a spherical head 136 support by a cylindrical stem 138. The stems 138 extend from the base piate
132 The retainer stems 138 are positioned from one another and from the upstanding walls 130 by a distance slightly
preater than the diameter of the micrabore tubing 128. The retainers 134 are also positioned such that the spharical heads

136 of the retainers 134 are positionsd from one anather and from the upstanding walls 130 by a distance slightly less than
the micrabore tubing 126. As bast soan in Figure 10, the retainer hsads 136 prevent the microbore tubing 126 #ram

disengaging from the S-clip 124 in the transverss dirsction onca tha micrabore tubing 126 is snaked hetween the retainers
134 and the upstanding walls 130,
An adhesive attaches the base plate 132 of the S-clip 124 ta base pad 16b. Altetnatively, the base plate 132 may

be attached 10 the base pad 16b by like means (e.g., embedding or ctherwise weaving the bass plate 132 inta the base pad
1Bh) a5 well.
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The components of the anchoring system 10, save the base pad 16 {i.6., the retainer 20, tube clip 24, adaptor 22,
siide clamp 78, base 82 and 5-clip 124), may ba constructed in any of a variety of ways which will be well known to ons of
kil in the art. For instance, each individual component may be integrally molded such as by injestion moidmg or by

thermoplasty. The components preferably comprise a durably, fiexible material, and more preferably compriss a genarally
inert, non-tavic materisl. In a preferrsd embodiment, the components are molded of plastic, such as, for sxample,

polycatbonate, polyvinyichlorids, polypropylene, polyurethans, tetrafiuoroethylene {eg., TEFLON}, polytetrafiuoraathyiens
(ak.a., PTEF), acatal resin (e.g., DELRIN ), chioratriflucrosthylene (a.g., KELF ), nyion or like polymers.
Method of Use

The following discussion of the method of use will be with reference to Figures 1 and 2, end initially will be in the
santext of intravenous cathaterizetion. As the following discussion will illustrate, however, it is undetstood that the
anchoring system 10 can be used in other cathaterization procedures as well The discussion of the method ot uss is intended
to qugment the above description of the invention, and, thus, should be read together.

A nurse typically begins the catheterization process by positioning the cetheter 14 at a desired location above a
vein. The nurse introducss a needie or other stylus through @ cannufa portion of the catheter 14 and into the skin of the
natient &t a dusired angle of mcident. For intravenous use, the catheter 14 commonly hes &n incident angle of approximately
7  The nurse then inserts the cannula of the catheter 14 into the patient and withdraws the needle or stylus, The catheter
hub 30 remains expassd ahove the skin.

The nurse inserts the distal end of the adaptor 26 into the catheter hub 30. The clip 34 has been slidably mounted

in 2 most distal position so that it does not interfere with the insertion of the adaptar distal end 26 into the catheter hub 30.
The nurse then slides the clip 34 in a proximal direction to enpape the catheter hub 30. In this manually solected

nosition, tha clip 34 sacurely attaches the adaptor 22 to the catheter 14. The rachet testh of the adaptot 22 cooperate with
the pawd to resist distal movemant of the clip 34 and to hoid the cfip 34 in the manuslly selected position.

The nurse removes the paper backing which initially covers the sdhesive bottom surface 18 of the base pad 16, and
attaches the pad 18 to the patient’s skin proximate to the indwalling catheter 14, Specifically, the nurse grips the backing
tab 67 proximata to the retainar 20. The indicia 83 on the tab 67 indicatas the locate at which the nursa should grip the tab

87. Tha nurse then pulls on the tah 67 and peels the batking off one half of the bottom adhesive layer 18. The nigse
positions the slot 6B of the pad 16 around the catheter cennula 14 with the instructing indicia 70 (a.g., indicating arrow)

pointing in the directian of the catheter 14, The nursc then places tha bottom fayer 18 against the patient’s skin to adhers
the basa pad 16 to the patient. Light pressure over the upper layer B4 assures good adhesion between the base pad 16 and

the patient’s skin. The base pad 15, dus to its flexibility, conforms to the contours of the topical surface to which the base
pad 16 adheres.

The nutse then repeats this prusedure for the other half of the pad 18. Alternatively, the nurse may campletely

remove the backing fram the pad 16 hefore sttaching the pad 16 to the _patient's skin.
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The nurse orisnts the adaptar 22 with the cip 34 positioned to the side af the tubular body 25 (i.e., with the
support arm 32 extending in the lateral direction) and locates the adaptor support arm 32 abave the sarias of ratainer slots 50
with the katch 36 positioned distal of the retainer distal and.

The nurse then snaps the adaptor 22 into the retainer 20 located proximal of the pad notch 58. in duing so, the
adaptor 22 is pressed betwean the longitudinal wals 45 of the retainer 20 with the support arm 32 extending In a lataral
direction. As tha nurse presses the adaptor 22 imto the retainer 20, the chamfered edges 58 around the siots 30 of the
ungitudinal well 46 guide the support arm 32 into ane of the slats 50.

As mentioned abovs, the opening 47 of the channel 46 has a smallar width maasured in the lateral diraction than
the dismater of the tubular body 25. The lateral walls 4B thus deflect outwardly in & lateral direction. Once the tubular body
75 of the adaptor 22 rests within the central channel 44 of the retainer 20, the lateral walls 48 spring back to snap the
adaptor 22 in place. Tho walls 46 of the retainer 20 thus prevent unintentional transverse and lateral mavement of the
adaptor 22.

In this position, the protuberance 40 of the adaptor 22 either rests either in a siot 50 or in the raiaf 60, proximel of
the slot 50 through which the support anm 32 passes, The protubarance 40 engages a portion of the longitudinal wal 4B,
which forms either the relief 60 or the slot 50, to prevent the clip 34 from pivoting refative to the tubular body 23. The
protuberance 40 thus ensures that the latch 38 maintains engagement with the cathster hih 30.

The siot 50 thraugh which the support ann 32 passes prevents the adaptor 22 from sliding in the longitudinal
direction. That is, the siot 50 prevents longitudinal displacement of the adaptor 22 when secured within tha central channe:
44.

The ergonomic design of the retainer 20 provides for & varisty of positions of the adaptor 22 in the retainer 20 se
that the retainer 22 is not tachniqua or position sensitive. That is, a nurse can simply press the adaptor 22 iito the retainer
o0, irrespective of the sids on which the support arm 32 is located, and irrespactive of the position of the support arm 32
relative to a particular slot 50. So long as the support arm 32 is positioned above the series of slats 50, the chamfered edges
58 of the wall 46 will guide the support arm 32 into a siot 50. The protubsrance 40 of the adaptor 22 aiso fits within an
adjacent slot 50 ot the relief 60.

With the support arm 32 extending through a slot 50 of the retainer 20, the adaptor 22 lies in a “low profile®
position. That is, the support arm 32 of the adaptar 22 extends in the Isteral direction to reduce the averall height of the
anchoring system 10, as measured in the transversa direction. Thi$ position of the adaptor 22 reduces the risk of the system
10 intarfering with surrounding action The retainer 20, however, allows the adaptor 22 1o rotate either to a position n
which the support arm 32 extends in the transverse direction, or to a positian 180 depress for the original position to locats
the adaptor clip 34 on the opposite side of the retainer 20.

Oncs in the low profile position, the adaptar 22 will nonmally ramain in this position until the adaptor 22 and s
assotiated tubing 12 are removed and replaced by ancther.

|
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As Figure 1 itlustrates, the nurse may also form a safety loop in the fiwid supply tubing 12, as known in the art, and
secure the safety loop to the patient by insarting a pertion of the tubing 12 into the tubs clip 24. The safety loop ebsorbs any
tension appliad to the fluid supply tube to prevent the sdaptor 22 and/or cethates 14 fram heing pulled

A nursa may use the slfide clamp 78 to remove the adaptor body 25 from tha ratainer 20, The nurse insarts the tab

82 of the slide clamp 78 into the key-way groova 82 on the proximal end of the retainer 20. Because the tab B2 has & larger

width than the depth of the key-way groove 62, measured in the transvarse direction, the tab G2 pries the tubular bedy 25
from the central channel 44 as the nursa inserts the tab 82 into the key-way groove 62 in the distal direction, The riurse may

further use the siide clamp 78 to leverage the proximal end of the tubular bady 25 out the upper opening 47 of the retainet
20. Having displaced the proximal end of ths adaptor 22 from tha retainer 20, the nurse mey easily remove the adaptor distal
end from of the retainer 20. Akernativaly, the nurse may also remove the tubuler body 25 hy kfting up on the tubing 12 whila
holditty down the pad 16 or the reteiner 20 with the ather hand.

Figures € through B illustrate the catheter anchering system 10a particularly suited for artetial cathetetization.
Because of the cnticality of the incident angia (i.e., the anple st which the catheter 14a projects into the patient) at which the
catheter 142 must bs mamtained, it is advantageous to precissly position the retainer 202 so that the ratsiner 203 holds the
catheter 14a st the desired incident angle. The desired range of incident angle commonly is about 5-30 for arterial
catheterization. The incident angle prefersbly ranges between about 15 and about 25, and mare preferably equals about
22,

A nurse inserts the catheter cannula 143 into an artery in e similar mannar to that described above in connection
with intravenous cathaterization. The nurse subsequently connects the adaptor 22a tq the indwelling cathater 143 as
previously described. The nurse also attaches the flexible pad 16a to ths patient in a like manner 1o that described above, If
desired, the nurse can remove ane of the wings 140 of the pad 15a before sttaching the pad 16a to the patient, by tearing
the pad 16a along the perforation line 142.

The nurse orients the adaptor 22a with the elip 34a positioned to the side of the tubular body 25a (ie.. with the
suppart arm 328 extending in the lateral direction] and locates the adaptor support arm 322 above the series of retainer siots
502 with the (atch 36e positioned distal of the retainer distal end. If the nurse positions pad 182 tab close to or tao far from
the indwelling catheter 14a, the nurse can dide the retainer 204 in the desired direction ta locate the retainer slots 502
beneath the adaptor support arm 32s.

The nurse then snaps the adaptor 22a into the retainer 20a located proximal of the pad notch 68s. In doing so, the
chamtered edges 58a around the slots 50z of the longitudinal wall 462 guide the support arm 322 into ane of the slots 50a.

The retainer 208 automatically sixdes longrtudinally to precisely position a corresponding slot 50a beneath the support arm
32a. The adaptor 22a thus snaps into the retainar 202 withaut causing the eatheter 144 to move substantially.

The tubular body 25a contacts the protuberance 122 of the finger 120 and causes the finger 120 to deflect
downward as the adaptor tubular body 25a snaps into the cemtral channel 44a. In turn, the pawl 114 engages the ssries of

teeth 110 which prevents longitudinal movement of the retainer 202 whila holding the adaptor 20a. If the nurse removes the

P—
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adaptor 22a - preferably by using the shide clamp tab B2a - the finger 120 springs back to its undsfiected state and the
retainer 20a freely slides over the rall 96. The pawl 114 normally doaes not engage the series of teeth 110,

The abifity to precisaly position the retainer 208 bensath the catheter adaptor 22a connected to the cathster 14a,
enables the nurss to hold the catheter 14a in a stable position and ensurss that the retainer 203 will hold the adaptor 22a,
and thus the catheter 144, at the pracise incident angla. Without the sbifity to adjust the longrtudinal pasition of the retainer
203, the nurse may perform @ series of position iterations before properly locating bass pad 15a, and thus the retainer 20z,
relative to the indwelling catheter 14a.

For epidutal catheterization, an anesthesiologist, for example, insarts the distal end of micrabare tubing 126 into the
epidural space. The proximal end of the microbare tubing 126 conventianally includss a Toughy-Bourst adaptor 144 or other
adaptor device to couple with the fiuid supply fube 12b trensporting the anesthesia. It is imperative that the connection
between the microbare tubing 126 and the fluid supply tubing 144 remain intact, and that the distal end of the microbare
tubing 126 remains in place. For if the epidural space is axposed 10 air-bome microbes, meningitis may develop, Thus, &
sgCure imerconnection batwesn the microbare tubing 126 and the fiuid supply 12b should exist, and the microbors tubing 126
should be isolated from any tension placed on aither the fiuid supply tube 12b, a5 well 8s the adaptar 22b,

Fl;lﬂtes g and 10 fMustrate the catheter anchoring systam 10b particulatly suited far epidural cathetarzetion. A
doctor uses the present anchoring system 10b in a mannar similar to that described above in connection with intravenous
catheterization, with the excaptions that doctor connects the adeptor 22b to microbare tubing 128 and adheres the base pad
16b to ths patient’s turso,

The doctor subsenuently snakes the microbors tubing 128 through the S-clip 124 by first pressing the tubing 128
between a retainer 134 and the wall 130, and then wrapping the tubing 126 between the first and sacond ratainers 134.
Light pressure forces the tube 126 between tha retainers 134. The dotior than wraps the tube 126 back betwsen the
second retainer 134 and the secend wall 130, and presses the tube 125 therebetween. The S-clip 124 secures the microbore
tube 126 in place and isclates the microbore tube 126 from tension placed on the adaptor 22b andjor the fluid supply tube
12b with the microbore tube 128 insartad accordingly.

Additional Embadiments

As mentioned sbove, it is contemplated that other types of adaptors in addition to the one disclesed above can be

used as well with the presant catheter anchoring system. Figures 11 and 12 illustrate a catheter anchoring system 10c i
accordance with a further embodiment of the present invention which includes a different cetheter adaptor style. Where
appropriats, fike numbers with a “c” suffix have been used to indicate fike parts of the embodiments for ease of
undarstanding.

Like the catheter anchoring systems described abovs, the present cathatsr anchoring system 10c principaly
comprisas & flexible anchor pad 16c having an adhesive bottum side 18c, which attaches to the skin of the petiemt. The pad

16c supports a retainer 20c, The retainer 20¢ is configured to receive and secure in place @ catheter adaptor 22¢ which
connects to an mdwelfing catheter 14¢c. The pad 16a may aiso support a tube clip 24e which is used to retain a portion of the
tubing 12¢.
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Figure 11 illustrates the adaptor Z2c as comprising a generally tutular body 25¢ defined betwaeen a distel end 26c
and @ proximal end 28¢c. The proximal end 28¢c is adaptad to recsive a distal end of tha tube 12c. In an exemplary
embodiment, at laast a portion of the fluid supply tube 12¢ is permanantly attached to the body proximal end 28c.

The distzl end 26c is configured to engage a proximal end of the Indwalling eathetsr 14c (not shawn). Although
Finures 11 and 12 illustrate the distal end 26¢ of the adaptor 22c as having a frusto-conical shepa configured to engage a
standard lure-type catheter hub 30c (not shown), it is contemplated that the distal end 26c could be configured as well to
enigage other types of connactors.

Figure 14 dlustrates an alternative configuration of the distal end 25d of the catheter adagtor 22d. Again, for
consistency, like numbers with a “d" suffix have been used to indicate like parts of the cathetar adaptor of Figurs 11 and the
catheter adaptor of Figure 14.

The cathater adaptor 22d includes a standard lure-lock type fitting 220 attached to the body 25d of the catheter
adaptor 22¢ so as ta circumscribe the distal end 26d of the catheter adaptor 22d. The lure-lock fitting 220 preferably is
attached in 8 mennar which petmits the fitting 220 to be rotated about the catheter adaptor body 25d. It is contemplated,
howsver, that the distal end of the adaptur could comprise a famala lure-lock type connector {i.e., a hub ineiuding nubs or
threads on its external surface) as well if required by a particular application.

In the illustrated embodiment, the fitting 220 has a genarally tubutar shape with a closed proximal end 222. The
closed end 222 includss an aperture 224 of a sufficient size to receive @ portion of the adaptor body 25d, as described below.
The fitting 220 includes conventional internal threads 226 in order to engage corresponding threads of a conventienal female
lure-lock fitting (nat shown),

The adaptor body 254 desirably includes an annular graave 228 which receives a portion of the closed end 222 of
the fitting 220 to interconnact the fitting 220 and the adaptor bedy 25d. This interconnection also perroits the fitting 220 to
he rotated about the adaptor body 25d.

To assembla the cathater adaptor 22d, the conivel shaped distdl end 26d of the body 25d is inserted into the
aperture 224 of fitting closed end 222. The body 25d is then fortad into the fitting 220 to slightly deflect the clased end 222
until the closed end 222 snaps into the annular groove 228 of the body 25d. In this posftion, the body 25d captures a portion
of the fitting 220 to couple these elements togather.

With reference to Figure 11, the adaptor 22c includes at least ane annular collar 200 interposed between the
proximal snd distal ends 28¢, 2B¢ of the tubular body 25¢c. The adaptor 22d of Figure 14 also includes a ike annular callar
200d. Itis contemplatad that the collar 200 of the adaptor 22c of Figure 11 and the collar 200d of the adaptor 22d of Hgure
14 will be substantially identical, and, thus, the description herein will be understood a8 applying equally to both embodiments,

The annutar collar 200 fiares radially outwardly and circumscribas the tubuler body 25¢. The annular coflar 200
has a thickness measursd in a longitutinal direction which is shightly less than a width of a slot 50c in a retainer walt 46¢ so
that the collsr 200 fits within the siot 50c of 8 retainer wall 48¢, as discussed in detail below.

The adaptor 22c is prefersbly formed of a durable, biocompatibls plastic matenal. The adaptor 22c more preferably

is formed of clear plastic so iinum czn see bubbies or backflow through the adaptor 22¢. In an exemplaty embodimant, the
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adaptor is formed of polycarbonate by injection molded; hawever, those ukillud n the art will readily appreciate that the
| adaptor Gan be formed by other construction methods known in the art.

' Figures 11 and 12 also illustrata the retainer 20c which is substantially identical to the retainer 20 described above.
The retainer 20c comprises a cemtral channe! 44¢ interposed betwaan & pair of opposing langitudinal walls 46¢. The centra
channel 44¢ extends through the retainer 20c elong an axis which is genarsty parallel to 8 longitudinal axis of the ratainer
24¢.

S

The central charmel axis 44¢ has a generally circular cross-sectional shape which is truncetad et an upper snd to
form an opening 47c. The central body 44¢ has a diameter sizad to receive the tubular body 25¢ of the cathater adaptor 22¢.
{n 2 preferred embodiment, the diameter of the cantral channal 44c generally matches that of the tubular hody 25¢.

in cross ssction, the central channel 44¢ axtends through an are greater than 180 degreas about the channal axis
such that the lataral length of the opening 47c is less than the diameter of the central channel 44c. In an axemplary

 embodiment, the cross-sectional shaps of the central channel 44¢ extends through en arc of about 200 degrees about the

channe! axis.
As best seen in Figure 13a, the channel axis is desirably skewsed relativa to 8 base surface 48c of the retainer 20c.
An incident engle © formed hatwean the base surface 48t and the channel axis is less than 45 degrees. The incident angle ©

desirably ranges betwaen 5 degrees and 30 degrees. in an examplary embodiment for Intravenous use, the angle B preferably

approximatsly equals / degrees.
| The longitudinal walls 46¢ are substantially identical. Each wall 48c has @ thickness measured in the {ateral
direction less than the length of the support arm 32 of tha adaptar 22, as it is desirabla for the prasent retainer 20c to eccept
both the above-describad adeptor 22 which comprises a support arm 32 connected to a clip 34, as well as the present

ataptor 29¢c which comprises an annuler collar 200, Preferably, the thickness of the wall 46c measured in the lateral
direction is greater than the distance measwed radislly by which the collar 200 extends beyond the exterior surface of the

tubular body 25c fi.e., a radial height). The length of each wall 46¢, as measured in the longitudinal diraction, is preferably
coextensive with the length aof the retainer 20¢.

Each wall 46c comprises a unifarm saries of slot 50c, The series comprises at least two (2) siots 50¢ and not more
than twemty (20) slots 50c. More prefersbly, the series comprises lass than seven (7] siots S0c. In an exemplary
embodiment, as illustrated in the figures, the series comprises four (4) slots S0c.

\ As discussed above, each slot S0c is sized ta receive the collar 200 of the adaptor 22c, as well as the support arm
32 of the catheter adaptor 22, to prevent longitudinal displacement of the respective adaptor 22, 22c. Eath slot 50¢
desirably has a rectangular shape. As sean in Figure 12, the slots 50¢ extend from an exterior surface 52, through the wal
48¢, and open into the central channal 44c. The width of the slot &0, as measured in the longitudinal direction, is desirably
stightly greater than the witdth of the suppost arm 32 and the width of the coller 200.

As illustrated by Figure 13a, eath siot S0c extends in the transverse direction from an upper edpe 54c of the
ongitudingl wall 46c to a point below the buttom 56c of the central channel 44¢. The height of the slot S0c, as measured in
the transvarse dirsction, is tlms greater than the distance between the upper edpe 54¢ and the channe! bottam S6c of the
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retainer 20c. As seen in Figure 13b, the retainer 20c further includes 2 saries of 1atsral grooves 202 wnich extend betwean
opposing siots 50c and extend inta the retainer 20c from the channel battom surface 56c. The opposing slots 50c and groove
202 thus form a lateral channel which extends through the retainer 20c in tha Isteral direction and cuts intc the retainar 20c
from the upper edge 54¢ to a point below the channel botton surface 58c. The groove 202 desirably is szed to receive a
partion of the collar 200 such that with the tubular body 25¢ positioned within the temtral channel 44c, the collar 200
extends between opposing slots 50c and into the groove 202 Thus, the groova 202 hes e depth, measured betwean the
lawer surfaca 56c of the central channel 44t and the bottom of the groova in transverse direction, which is greater than the
radial haight of the annular collar 200.

Figure 13b iflustrates that the spacing S between the siots 50c, on center, desirably equals about half the distal L
(see Figure 2) between the support arm 32 end the protuberance 40 of the cathatet adaptor 22. The pasition of the slots in
relation to the proximal and distal ends 28e, 26c of the reteiner 20c is desirably configured in accordance with the spacing
and positioning discussed abova in connection with the abave-deseribed retainer 22, such that the prasant ratsinar 22¢ can be
used with the above-described adapter 22, including a clip 34

Figures 11 and 13a iBustrate tho upper edge of each longitudinal wall 48¢ which comprises a series of chamfers
58c formed and positioned as discinsed abovs in connection with the retamer 20, As discussed above, the chamfers S8¢
stope downwardly towards the siot 50c to facilitate the insertion of either the support am 32 of the above-described
catheter adaptor 22 or the annular collar 200 of the present catheter adaptor 22¢ into tha siet 50c.

As Figures 11-130b illustrate, sach longitudinal wall 46¢ may further comprise a relief 60c dispesed on the proximal
end of the retainar 200. The configuration and position of the ralief 60c desirably is in accordence with the sbove description
of the retainer 20. Figure 11 further illustrates that the retainer 20c may additionally comprise a key-way greove 6Zc to
facHitate removal of the cathater adeptor 22c fram the retainet 206, as discussed above. Tha key-way groove B2c desirably
is also pasitionad and configurad in eccordance with the above disclosure in cannection with the retainer 20.

Tha retainer 20c is made of relatively stiff plastic material, but is somewhat flexible such that the adaptor 22¢
forces the upper edges 54¢ of the lonpitudinal walls 45¢ outwardly when @ nurse presses the adaptor Z2c inte the central
channal 442 of the retainer 20c. The retainer 20c is desirably formed of polycarbonate by injection molding. When the
adaptor 22¢ sits within the central channel 44c, the upper edges b4c of the walls 48c snap inwardly to thair ariginel position
to securely hold the adaptor 22¢ within the retainer 20c,

An adhesive preferably attachas the retainet Z0c to the anchor pad 18e. Alternatively, the retainer 20c may be
attached to the anchor pad 18¢ by fike means as wall, e.0., embedding or otherwise weaving the retainer into the anchor pad
15¢c.

Figure 11 Mlustrates the enchor pad 16c as comprising 8 flaxible, laminsts structurs comprising an upper paper or
ather waven ar non-woven cloth layer 64¢ and a bottom adhesive layer 18c, with an inner cellulose foam laysr 68c interposed
thersbetween. Alternativaly, the flaxible bass pad 16 may comprise anﬂadhive bottomn layer 18 and an uppet cellulose foam
layer. An upper surface of the foam layer is roughened by ccrona treating with 8 low electric charge, as known in the art.
The foam layer 66t forms a cushion betwean tha patient’s skin and the rigid, piastic retainer 20c and tube clamp 24¢. The
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adhasive layer 18c may comprise a coating of diaphoretic or nondiapharstic meterial, depending upon the patient's skin
condition. A medical grade foam tape with e diaphoretic or @ nontiaphoretic sdhesive is aveiable commercially from NDM
Manufacturers.

The removable paper or plastic backing (not shown) desirably covers the bottom adhesive layer 18 before use. As
discussed above and Hlustrated in Fiqure 12, the batking is preferably divided into a plurality of piece and includes tabs 87¢c to
ease remaval of the backing from the pad 16. The tabs 67c may include indicie €8¢ (e.g. dots, text, arrows, etc.) to indicate
the lacation at which to grip the corresponding tab 87c when peeling the removable backing off the pad 18c.

A3 best seen in Figurs 12, the anchor pad 18 desirably has a generally trapezoidal shape with rounded comers. A
distal edge 208 of the anchor pad 16c desirably has e width, as measured in the lateral direction, wider than that of &
proximal edge 204, The longer distal sdge 208 provi des a longer adhasive surface over a rough contact surface, such as, for
axample, over knuckdes, vartebrae, or the fike. The generally trapezoidal shape, howaver, minimizes the overall size of the
anchor pad 16¢ attached to the patient. The trapezoidal shape alsu provides the same surface area as a squars pad with a
appearancelof a smaller pad. The longitudinal sides 208 of the anchor pad 16¢ preferably taper trom the proximal edge 206
to the distal edge 204, and moare dasirably have concave shapes.

Tﬁo anchor pad includes a notch 88¢ positionsd along the proximal edge 204 of the anchor pad 16¢ and adjacant to
the point of insertion of the catheter cannula. Preferably, tha notch BBc is symmetrically positioned about the channel axis
44c of the rotainer 20c gttached to the anchor pad 16¢. The notch 68c is sized to parmit visual inspaction of the catheterized
sits and is large enough to allow for variable placement of the pad 18c with respect to the insertion site. That is, the noteh
68c is large enough that s nurse is not required to precisely position the pad on the patient’s skin with respect to the
indwelling catheter 14c {not shuwn), |

As seen in Figures 11 and 12, the anchor pad 16¢c desirably may comprise indicia 70c sometimas in the form of an
arrow which indicates the proper orientation of the ancher pad 16 in reference to the catheterized sita. When proparly usad,
the indicia 70c points toward the indweliing cathetar 14c (not shown).

The anchor pad 16¢ preferably supports a clip 24c which secures the fluid supply tube 12¢ to the anchor pad 18c.
As seen in Figure 12, the fiuid supply tube 12¢ is prefersbly looped back around in 3 proximad direction and inserted into the
clip 24¢ to form a safety loop, as known in the art, The tube clip 24¢ is desirably configured in @ccordance with the above
dascription. The clip 24¢ may be made in a varisty of sizes to accommodata various calibers of fiid flow tubing 12¢.

In use, a nurse typically uses the catheter anchoring systam 10¢ in connection with an indwelling catheter 14c (not

shown). The catheter 14c is inserted inte a body fumen, such as a vein, in accordance with the above description. The nurse
then inserts the distal end 26c of the adapter 22¢ into a cathwter hub 30c {not shown) to connect the adaptor 22¢ to the
catheter 14¢. The nurse may then secure the adapter 22c to the catheter 14c by means of the ratchet clip, or the lure-lock

fittmg. | *

The nurse removes the paper backing which initially covers the adhesive bottom surface 18c of the anchor pad 16c,
as described ahove, and attaches the ancher pad 16c to the patient’s skin proximate to the indwelling catheter 14c. Tha
nurse specifically positions the notch 88¢ of the pad 16t around the catheter cannula 14c with the indicating arrow 70c
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pointing in the direction of the catheter 14c. The nurse generally aligns the proximal edge 204 of ths anchor pad 16¢ with the

insertion site. |

The nursa positions the adaptor 22c above the series of retainer slots 50¢, and shaps the adaptor 22¢ into the
retainer 20c. In doing so, the adeptor 22¢ is pressed hatween the longitudinal walls 48c of the retainer 20c with the ennular
collar 200 extending into opposing slots 50c and into the corrasponding groove 202 of the retamer 20c. As the nurse presses
the adaptor inta the retainer 20c, the chemfered edges 58c around the slots 50c of the longitudinal walls 46c guide the
annular collar 200 into the slots 50c. The retainar 20¢ secures the adaptor 20¢ as described above.

With the annular collar 200 positioned in the opposing slots 50c the adsptor 22¢ is prevented from sliding in @
lonpitudinal directson.

Like tha above-described embadiments of the retainar, the ergonomic design of the retsiner 20¢ provides for various
nositions of the adaptor 22¢ in the retainer 20 so that tha retainer 22¢ is not tachnique- of position-sensitive. That s, 3

nurse can simply press the adaptor 22¢ into the retainer 20c, irrespective of the position of the annuler coller 20 relative to a
particular siet 50c of the retsiner 20c, So long as the annular collar 200 is positioned above the series of slots 50c, the

chamfered edges 58¢ of the wall 46¢ will guida the annulat collar 200 into the slet S0c.

The orasent embodiment of the retainer 20c, as mentioned above, may aiso be used with the above-described
adaptor 22 having the clip 34. A nurse uses the present retainet with the sbove-described adaptar 22 in the same manner as
described above ih connection with the above-dascribad ratainer 20.

If the catheter hub 30 (ses Figure 1) is a standard female lure-iock fitting, the lure-tock fitting 220 (Figure 14} of the

adaptor body 22d is rotated with the distel snd 26d inserted into the cathater hub 30 to interiock the corresponding fittings
929, 30 in the known manner. The catheter adaptor 22d is then used with the anchoring system in & like manner to that

described abave.

The above embodiments fustrate the adaptar with the radially extending member being atfixed to an end of a tube
set or other fluid fne. The radially extending member can also be arranned on the sdaptor or fitting that is atfuted to the
oroximal end of the catheter body. Figures 15a through 15¢ liustrate this arrangsment.

Figures 15a through 15c illustrate a catheterizetion system configured in accordance with another smbedimant of
the present invention. Tha catheterization system includes a cathater and an anchoring System that includes a retziner and an
anchoring pad. Althouph the anchoring pad has bean omitted from Figures 15a through 15¢ to simplify the drawings, the
anchor pad desirably is constructed in accordance with the above dascription and is shaped in the form shown in Figure 16.
Again, for consistency, ke numbers with an “e” suffix have been used to indicate like parts of the anchoring system of
Figuras 11 and of 15a-15¢. The above description of like companants thus should be understond as applying équally to the
presant embodiment, unless stated otherwise.

The catheter desirably includes an elongated tubular body with a tubular adaptor or fitting attached to the body. At
lsast one lumen of the adaptor communicates with a corrasponding luman of tha cetheter. In the illustrated embodiment, the
adaptor 22e is permanently attached to a proximal end of the fitting and is configured to cooperate with a correspanding
adaptar formed on g distal a'ul of a fluid ine. The adaptor 22e, however, can be reieasably sttached to the catheter body.
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in the illustrated embodiment, the tubular adaptor 22e is configurad as a fernale-companent of the coupling between
the catheter body and the fiuid fine. The edaptor 22e uf course can be config ured as the mals component of the coupling. In

gither case, both the male and female adaptors of the coupling have cotresponding generally frusto-canical shapes which mats
together in a generally fiuid tight engagement. The coupfing adaptors also include interengaging elements that lock together
the adaptors. The tubulsr adaptor 228 of the illustrated embodiment includes a threaded coupler 306 formed by an external
thread that runs sbout a proximal end 300 of & tubular body of the adaptor 22e. The extarnal thread of the threaded coupler
is configured to carresponding 10 an internal thread of a spin nut disposed on the snd of the corresponding adaptor {such as

the type iilustrated in Figure 14).

In the ilustrated embodiment, the tubular body of the adaptor 22e includes 3 frusto-conical shaped section 304 on
tha distal side 302 of the threaded coupler 306, The corresponding form of the adaptor 22e generally corrasponds to @
convantional cathetar hub, such as the type illustrated in Figure 1.

Unlike a conventional catheter hub, however, the sdeptor 228 includes a radially extending member that projacts
trom the tubutar body. In the illustrated embodiment, the radially extending member comprises an annuiar collar 20Us that
circumscribes a portion of the frusta-conical shaped section 304 of the tubular bady. The collar 200¢ is generally positioned
about midway between the proximal and distal ends 300, 302 of the tubular body; however, it need not be as illustrated fn
embodimant of Figure 16.

As undetstood from Figurss 15a through 15¢, the retainer 20e dafinas a cantral channa! 44a that has a generally
canical shaps corresponding to the shape of the adaptor tubular body. The channel 44a is intarposad betwaen a pair of
oppasing converging longitudinal wabs 45e.

The wals 45 ara spaced apart such that there iz @ veriable lateral distance therabetween The walls 456 have ¢
proximal end 300 and e distal end 302, with the proximal ena width being desitably wider than the distal end width.

The central channs! 44 extends through the retsiner 20e aong the longitutiinal axis and between the cenverging
walls 4Be. The channe! 448 is simiarly of variable krteral dimension as taken at points along the longitudinal axis diraction.

The central channe! 44e has a trunceted upper section which gives the chennel a gensraily U-shape having an upper
opening 47e. The bottom and side surfaces of the channel 44e are arcuate and substantislly match the shape of the cathster
adaptor 228, which can be raceivad therein, The variable diameter ot the channel 44e is sized to receive the longitudinal
fength of the catheter adaptor 2Ze. Each section of the channel 4e has arcuate shapa of a radius of curvature that genarally
matches a corresponding section of the catheter adaptor 2. In the iNustrated embodiment, the rads of curvature vaty alang
the longitudina! length of the channel 44e; however, the channel 44e can have generally uniform radii of curvature, as
illustrated by tha above embodiments.

In cross section. as best undarstood from Figure 15c, the channal 44s extends through an arc of greater than 180
degrees ahaut the longitudinal axis such that the lateral length of the upper opening 478 is less than the diamater of the

channel 44 at a given point in the longitudinal direction. in the ilustrated embodiment, the channel 44s dasirably extends
through an arc of about 200 degrees ahout ths channel axis.

p————
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The retainer also includes at least one siot 50s that lies generally perpendiculer to the longitudinal axis and extends
across the channel 44e to section the channel 44e into & proximal channel portion and a distal channel portion. ln the
ilustrated embodiment, the preximal and distal channel portions have generally equal longitudinal lengths; however, they neec
nat have the same length. The length of the channel portions though dasirably providss stability to the catheter adaptor 22s
when insserted into the ratainer 20e to provent the cathster adaptor 22e from vawing (i.e. pivoting relative to the retainer
within a plane parallel to the anchor pad). Each channel section of the ratainar 20e is also sized to racsive 8 corresponding
saction of the catheter adaptor 22e. Each slot 50e is sized to recaive the collar 200e of the catheter adaptor 22e,

The clot 500 has a thivkness that substantially matchas the thickness of the adaptor collar 200s. The thickness of
slot 50e, howevet, is less than the cambined longitudinal iengths of the proximal and distal channed portions. This dimenstonal
relationship provides further stahility to the retamned cathetar adaptor 228 when inserted into the retainer 20e.

In the illustratad embodimant, the retainer 20a includes at least two Istarai slots 50e arranged in saries (La., naxt {d
each other) batween the proximal and distal channal portions. The serias of slats desirably includes batwesn two (2) and
twenty (20) siots. More preferably, the seres comprises less than saven (7) slots, The illustrated embodiment shaws two (2}

siots.
As describag above, each slot S0e is sized to receive a portion of the adaptor annuiar collar 200e to pravent

longitudina! displacement of the cathater, as discussed in detadl above. Each slot 50e desirably has a tectangular shape and
extends from an exterior surfaces 520 through the walls 46e, and acrass the cantral channel 4Ge. The width of each slot b0e

(measurad longitudinally) is desirably slightly greater than the width of the fitting 304, maasurad in the longitudinal dirsction
to receive the fitting 304, as discussed ahove. |

The retainer 20e also desirably includes a refiet 308 furmed on the bottom of the channel 44e, The relief 308 is
sized to receive a portion of the collar 200e when placed within one of the slots 50e.

Finger platforms 310 extend from tho side walis 46 of the rtainer ’209. The finger platforms 310 are sized and
configured to anabie allow a health care provider to press the retainar 202 against tha skin of the patient while pulling up an
the catheter adaptor 22e or on the adaptor to which it is connected, when disengaging the catheter adaptor 22e from the
retainer 20e.

So comfigured, in addition to he intarengagsmant bstwsen the slots 50e and annular coliar 200e, longitudmnal
movemant of the catheter in the proximal-to-distal diraction is further inhibited by cooperation between the comtal-shaped
channel 44 and frusto-conical shaped fitting 304. That is, when an applied torce directs the fitting 304 in the distal
direction, the fitting 304 advances until contact with a sectien of the walls 46a {which are of uniformly natrower diameter as
maasursd toward the proximal end of the walls 46s). When contact is made, the fitting 304, and cathater which is ettachsd

thersto, is restricted from further distal movemant.
Figurs 16 illustrates another embadimant of the cathetesization system similar to that described above in connaction

with Figures 15a-15¢. Accordingly, like refersnce numerals with a 1" suthix have besn used to indicate sinilar compunents
between these embodiments. The shove dascription of like companents thus applies equally to the present embotiment,
unless stated otharwise. -

23
AMENDED SHEET

.......

US 009209087

—— e Y— N p— — . V. s



28-06-2000

& Sl v

W g, e vl g ave. s SRR e S -ily. e . - P W -~

CA 02329785 2000-10-24

In the lustrated embodiment, the conical shaped section of the catheter hub 304 has an inegular step in diameter
between the side proximal 300f of the collar Z00f and the side distal 302f of the collar 2001. Thet is & minikmum diameter of
the conical section on the side proximal 300f the collar 200f & larger than @ maximum dismeter of the conical section on the
side distal 302f of the collar 2001,

The retainor 20f hes a shope corraspanding to that of the conical section of the catheter adaptor 22f. The proximal

300f chenne! portion has a radius of curvature generally matching that of the groximal 300f side of the adaptot conital
saction. And the distal 302f channel portion has a radius of curvature generally matching that of the distal 3021 side of the

adaptor conical section. As such, a minimum diameter of the proximal 300f channsl section is larger than a maximum
diametar of the distal 302f channsl section.

The retaingr 20f is mounted atop sn anchor pad 16f with its upper opening 471 being exposed and facing away
from the snchor pad 165, The tenstruction of the anchor pad 16f and the retainer 20t as well ag the attachment of the
rtainer 20f to the anchor pad 16¢, are in accordance with the above descriztion. The anchor pad 16f also supports e tube
clip 24, as llustrated in Figure 18.

As similar to the above embodiment, the present catheterization system is used by first connecting the catheter to a
fluid fina {be it supply ot drainage). The catheter is inserted into a body lumen, such as a vein, in accordance with the above
dascription. The nurse then inserts a distal end of one of the coupling adaptor 22c into a catheter adaptor to connect
together the adaptors. The nurse may than interconnect the adapters by means of the above-dascribad ratchet clip, or the
lure-ock fitting formed between the threaded coupler on the proxmal and of the catheter adaptor and tha spin hut on the end
of the sdaptor attached to ths fiuid tube.

The nurse ramoves the paper backing which initially covers an adhasive bottom surface of the anchor pad 16f, as
daseribad ahove, and attaches the ancher pad 18f 1o the patient’s skin proximata to the indwalling catheter. The nurse
specifically positions a notch of the pad 18f around the catheter body or canmde. The nurse generally aligns the proximal
edge of the anchor pad 15f with the insartion site.

The nurse positions the adeptor 22f above the seriss of retainer siots 50f, and snaps the adaptor 22f into the
retainer 20f. In doing so, the adaptor 20f is pressed betwaesn the longitudinal walls 48f of the retainer 20f with the annular
collar 200f axtending into one of the siots 50f of the retainer 20f. As the nurse presses the adaptor 22f into the retainer 20f,

chammfered edgas 312 around the slots BOF (see Figure 15a) of the longitudinal walls 467 yuide the anmdar collar 200f into the
dlats BOF  With the annular collar 200f positioned in one of the slots 501, the adapter 22 is prevented {rom sliding in 2
longitudinal direction.

like the abovs-described embodiments of the retainer 201, the srgonomic design of tha retainer 20t provides for
various positions of the adaptor 22f in the retainer 20f so that the retainet 20f is not tachnique- or pogition-sensitive. That is,

a nurse ean simply press the adapter 22f inta the retainer 20f, irespective of the position of the annular collar 200f relative

to a particular slot 50f of tha retainer 20f. So long as the annular coliar 2001 is positioned above the saries of siots 501, the
chamfered edges 312 of the wall will guide the annular callar 200f into the slot 50f.

L kel
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Figures 17 and 18 illustrate a catheterization systam configured in accordance with angther embediment of the
present invantion. Like the other embodimants of the catheterizatian system, this embodiment includes a catheter and &n
anchoring system that includes a retainer and an anchoring psd. Again, for consistency, like numbers with an “g”" suffx have
been used to indicate ke parts of the anchering system of Figures 11 and of 18. The abave description of ike components
thus should be understand as applying equally to this embodiment, unless stated otherwise.

Tha pressnt smbodiment, {ike the previous smbodiments, utilizes the concept of providing an adaptor and retainer
which cooperate with each othar to secure the catheter to the body of a patient and inhibit movement of the catheter in the
longitudinal, transverse and Isteral directions. Also, like the previous embodiments, the anchoring system cah include the
concept of not heing position or technique sensitive. That is, tha medical attendant can simply locate the catheter adaptor
ganerally above the retainer and prass the adaptor inte the retainee. Engagememt thus requires only coarss alignmant of the
adaptor with the retaines.

Figure 17 shows the retainer 20y comprising a longitudinal channel 44g formed between a pair of substantially
parallsl walls 469 and corfigurad to recaiva the tubular body of the adaptor 229 in 2 snap fit manner. The canstruction of the
channel thus is similar to that described above and about a lenpitudinal axis L.

The retainer 20p additionally comprises at least one projaction or protuberance 400 that extends from one of the
walls 46¢ toward the longitudinal axis in the lateral direction. Tha projection 400 is sized and configured to cooperate with a
recess on the catheter adaptor 22g, as explained helow. The projaction 400, howsver, can extend into the charinel 44g
toward the lonpitudinal axis in the transvarse direction.,

In the illustrated embodiment, the ratainer 20g inclvdes a plurality of projections 400. In one mode, two projections
are positioned across from each other on opposite walls 48g. The sat of projactions 400 thus oppose each other. The
retsingr 20g also desirably includas a plurality of projection sets 400 which are spaced along a length of the channal 449.
Tha multiple projection sets 400 thus provids multiple positions in which the adaptor 22 can occupy within the retainer 20g,
sq as to require only coarse alignmant betwaen the retainer 20y and the adapter 229 befors sngagement. Both leterally and
transversely extending projections 400 can be used with the retainer.

The projections 400 desirably are positioned between a fitst portion of the channel 44g and & sacond gartion of the
channel 44g. In the iBustrated embodiment, one channal partian is formed at a proximal end of the channe! 44g end the other
end is formed at a distal end of the channsi 44g. Each of. the channe! portions desirably are sufficiently long and support a
sufficient lemmrth of the adaptor 22p s0 as to prevent the adaptor 229 from rocking.

Each projection 400 desirably has sufficient thizkness or bulk so as to resist nominal applied forces, i.e. not braak
when the madical attendant presses on it. Alsa, the portion of the projection 400 that projects imto the channal 44¢ is of
subficient |atersl or transverse dimensian to inhibit movament of the catheter adaptor 22 in the longitudinal direction, without

inhibiting placement of the cathetor adaptor 22g into or aut of the channal 44g. That is, the projections 400 extend into the
channel by 4 sufficient amount 1o engage with corresponding structure on the catheter adaptor 22q, as described below.

in the illustrated smbodiment, each prajection 400 hes generally a rectangular shape in 8 plans gansrelly perullel to
the retainer base 48¢. Thus, the projections 400 generally torm 8 series of square testh along a section of each wal 46g at
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an upper rim of the channel 44g. The projection 400, howsvar, can be configured in 2 wide varisty of other shapes, including,
hut not limited to, semi-circular, squera, curvilinear, triangular or the {ke. Thus, the projection 400 may be linser, as
ilustrated, or curved or curvilinear to suit a particular applicetion, so as to inhibit migration of the cathster adaptar 22 in the
longitudinal direction.

Below the upper rim of the channet 44g, sach projsction tapers back toward the corresponding sids well 46g. In the
ilustrated ambodiment, this taper 406 generally follows an arcuate path that desirably corresponds to a surface ta the
adaptor 22g, ss described below. The projections 400, however, can extend about the entire are of the channel 44g (Le.,
down one side wall actoss the hottom of the channel and up the other side wall} or the projections 400 can extend
downward to the channel bottam (Figute 18),

As noted abave, the projections 400 are advantagsously sized and configured to cooperate with a correspanding
recassies) on the catheter sdaptor 22y. Without limitation, the catheter adaptor 22¢ can be a fitting on the end of either the
fluid tube, as shown in Figure 17, ar the catheter s shawn in Figure 18 {e.g., 8 cathatsr hub.

In one mads, tha projactions 400 fit into the recess(es) and sngage the sides of the racessias) so as to inhibit
langitudinal movement of the adaptor 22p relative to the retamet 20g. In the illustrated embodiment, the adaptor 22g
includes a plurality of annular grooves ar depressions 408 (e.g., threa grooves); however, any number of annular grooves 408
can be used with the adaptor 22g. In order to accommodate the adaptor 22g in multiple pesitions within the retainer 20g,
hawever, the number of projection ssts 400 should ba lass than the number of groaves 408,

Each annular groove. 408 is interposed between the proximal and distal ends 28y, 26g of the adaptor 22g and
extends radially inward while circumseribing the adaptor 22g. Each anoular groove 408 also has a thickness measured in the

longitudinel diraction which is siightly less then tha longitudinal length of the projection 400 so that at least a portion of the
annular daprassion 408 fits around the projection 408 of the retainer wall 4&6g, as described abova.

Each anmular groove 408 thus defines an arcuate surface on the extarior of the adeptor 22g. In the Ulustrared
embodiment, the tadiug of this arcuate surface tesirably is nat preater than the radius of cutvature followed by ths

corresponding projaction{s) 400 as it tapars toward the raspactive wall 46, as noted sbovs.
Figure 18 is generally similar to Figure 17 excapt that the retainar 20p is configured to receive 3 frusto-conical

shaped section 304g of the adaptor 22p, rather than an adaptor 22g having a uniform diameter, as shown in Figure 17. Ta
form the snap fit engagement between the retainer 20g and tapered adaptor 22g, the channel 44g extends through the
retainer 20g along the [ongitudinal axis and between converging walls 4Bg, thus forming a tapered or stepped region. The
ilusiratad emhodimant also shows four projections 400 formed on the retainer 20g, howsver, it is understood that any
suitable number of projectians (2-20) can be vsed with the retainer 20g.

Tha present embodiment of the cathetsrization system is Used by first catheter is inserted into a body lumen, such

as @ vein, in accordance with the above dascription. - The madical sttandant then connects the cathetar adaptors together so

as to attach the cathater to the fluid Bne. The medical attendamt may then interconniest the agapters by means of the above-
describad ratchet clip, or the lure-lock fitting tormed between the threaded coupler on tha proximal end of the catheter

adaptor and the spin nut oh thé'fmd of the adaptar attached ta the fluid tube.
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The medical sttendant positions the adsptor 22g above the sories of rstainer projecticns 400, and shaps the
adaptor 22 intn the retainer 20g. in doing so, the edaptor 224 s nressed betwoen the longitudinal walls 46g of the retainer
20g with at isast a portion of the annular deptession 408 raceiving 2 corresponding projection 400. With at least a portion of

the annular depression 408 positioned around one of the projections 400, the adaptor 22g is inhibited from moving i 3
longitudinal direction. The medical attendant then removes the paper backing which initially covers an adhesive bottom
surface of the anchor pad 16g and attaches the anchar pad 16¢ to the patient's skin praximata to the indwalling cathster, as
described above. |

As praviously explained, the ergonomic design of the retainer 20y provides for vanous positions of the adaptor 22
in the retainer 20g so that the retainer 20g is not technique or position sensitive. That is, a medical sttsndent can simply
oress the adaptor 22¢ into the retainer 20g, irrespective of the positian af the ennular depression 408 relative to a particuler
projection 400 of the reteiner 20g. Further, so long as the annular deprassion 408 is positioned above the series of
projections 400, the chamferad edges 312 of the wall 46g will guide the annutar depression around at least a portion of the
prajection 400.

Although this invention has been described in terms of cerlan prefemed smbodiments, other embodiments apparent

10 those of ordinary skil in the art are also within the scope ot this invention. Itis also understeod that various aspects of
one embodiment can be interchanged with ather embodiments. Accordingly, the scope of the invention is intended to be
defined only by the claime which follow,
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WHAT IS CLAIMED IS:

1. A catheterization system comprising:

a catheter including a side member that projects away from said catheter; and

a retainer including first and second channel portions which extend about a
longitudinal axis, each channel portion generally having a truncated cross-sectional shape
with an opening along said longitudinal axis, each channel portion being sized to surround
at least a portion of the catheter through an arc of greater than 180 degrees about
sald longitudinal axis, at least a portion of one of the first and second channel portions
having a generally frusto-conial shape, and at least one lateral slot which extends generally
perpendicular to said longitudinal axis and lies between said first and second channel portions, said
slot having a longitudinal length so dimensioned to substantially equal a dimension of the side
extending member of said catheter and to be less

than the combined longitudinal lengths of said first and second channel portions.

2. A catheterization system as in Clam 1, wherein the catheter

comprises a conical-shaped hub.

3. A catheterization system as in Claim 1, wherein the side member of the catheter

comprises an annular collar that encircles a portion of the adaptor.

4. A catheterization system as in Claim 1 additionally comprising a flexible anchor pad
having an adhesive bottom surface and a top surface to which said retainer is coupled, said retainer

being positioned so as to expose the openings of said channel portions.

S. A catheterization system as in Claim 1, wherein said retainer includes at least two
lateral slots positioned between the first and second channel portions, each lateral slot being so

dimensioned so as to receive at least a section of the side member of the catheter to inhibit the
catheter from moving in a longitudinal direction, and said lateral slots are arranged next to each other

along the longitudinal axis so as to provide multiple positions in the longitudinal direction in which to

iInsert said side member.
6. A catheterization system as in Claim 1, wherein each of said first and second channel
portions have a generally arcuate shape of a radius of curvature generally matching that of a

corresponding portion of the catheter received by the respective channel portion.

7. A catheterization system as in Claim 6, wherein at least a portion of each of the first
and second portions has a generally frusto-conical shape.
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8. A catheterization system as in Claim 8, wherein a minimum radius of curvature of the

first channel portion is larger than a maximum radius of curvature of the second channel portion.

9. An anchoring system for use with a catheter having a projection extending in a
direction away from the catheter, said anchoring system comprising:

a retainer including first and second channel portions which extend about a
longitudinal axis, each channel portion generally having a truncated cross-sectional shape
with an opening along said longitudinal axis, each channel portion being sized to surround
at least a portion of the catheter through an arc of greater than 180 about
said longitudinal axis, at least a part of one of the first and second channel portions having a
generally frusto-conical shape, and at least one lateral slot which extends generally
perpendicular to said longitudinal axis and lies between said first and second channel
portions, said slot having a longitudinal length so dimensioned to substantially equal a dimension of
the projection of said catheter and to be less than the combined longitudinal lengths of said first and

second channel portions.

10. An anchoring system as in Claim 9, wherein said retainer includes at least two lateral
slots positioned between the first and second channel portions, each lateral slot being so dimensioned
to receive the projection of the catheter to inhibit the catheter from moving in a longitudinal direction,
and said lateral slots are arranged next to each other along the longitudinal axis so as to provide

multiple positions in the longitudinal direction in which to insert said projection.

11. An anchoring system as in Claim 9, wherein each of said first and second channel
portions have a generally arcuate shape.

12. An anchoring system as in Claim 11, wherein at least a portion of each of the first and

second channel portions has a generally frusto-conical shape.

13. An anchoring system as in Claim 11, wherein a minimum radius of curvature of the

first channel portion is larger than a maximum radius of curvature of the second channel portion.

14, An anchoring system as in Claim 9, wherein the channel portions together define a
generally conical shape truncated along one side.

15. An anchoring as in Claim 9, wherein each channel portion is configured to receive a

corresponding portion of the catheter, and each of the at least one lateral slots being dimensioned so
as to receive the projection of the catheter to inhibit the catheter from moving in a longitudinal

29



CA 02329785 2008-12-10

direction, said lateral slots being arranged next to each other along the longitudinal axis so as to

provide multiple positions in a longitudinal direction in which to insert the projection.

16. An anchoring system as in Claim 15 additionally comprising a flexible anchor pad
having an adhesive bottom surface and a top surface to which said retainer is coupled, said retainer

being positioned so as to expose the openings of said channel portions.

17. An anchoring system as in Claim 15 wherein each of said first and second channel

portions generally have a frusto-conical shape truncated along one side.

18. A catheterization system as in Claim 1 wherein the catheter includes at least one
recess, and the channel of the retainer is configured to receive at least a portion of the catheter in a
snap-fit manner, the retainer further comprising at least one projection that projects into the channel,
the projection having a longitudinal length so dimensioned to substantially equal the longitudinal
length of the recess of the catheter.

19. An catheterization system as in Claim 18, wherein the projection extends through the

arc of the channel about the longitudinal axis.

20. An catheterization system as in Claim 18, wherein the projection extends in a

generally lateral direction that is parallel to a base of the retainer.

21. A catheterization system as in Claim 18, wherein the projection extends in a generally

transverse direction that is generally normal to a base of the retainer.

22. A catheterization system as in Claim 18, wherein the projection has a longitudinal

length that is less than the combined longitudinal lengths of the first and second channel portions.

23. A catheterization system as in Claim 18, wherein the at least one projection is
positioned between the first and second channel portions.

24. A catheterization system as in Claim 18, wherein the at least one projection has a

rectangular shape in a plane generally parallel to a base of the retainer.

25. A catheterization system as in Claim 18, wherein the retainer comprises a plurality of
projection sets.

26. A catheterization system as in Claim 25, wherein the retainer comprises a plurality of
projection sets.
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27. A catheterization system as in Claim 25, wherein the catheter comprises a plurality of

recesses, and the number of the recesses is greater than the number of projection sets.

28. A catheterization system as in Claim 27, wherein each recess is a groove that

extends around at least a portion of the catheter about a longitudinal axis of the catheter.

29. A catheterization system as in Claim 18, wherein the catheter includes a frusto-

conical shaped section.

30. A catheterization system as in Claim 18, wherein a tapered region is formed between

converging walls of the retainer that define the channel.

31. A catheterization system as in Claim 18, wherein the recess of the catheter extends

radially inward and circumscribes the catheter.

32. A catheterization system as in Claim 20 additionally comprising a flexible anchor pad
having an adhesive bottom surface and a top surface to which the retainer is coupled, the retainer

being positioned so as to expose an opening to the channel.

33. An anchoring system as In Claim 9 wherein the anchoring system is further
configured for use with a catheter having a recess, wherein the channel of the retainer is configured to
receive at least a portion of the catheter in a snap-fit manner, and the retainer further comprises at
least one projection that projects into the channel in a direction generally normal to the longitudinal
axis, the projection having a longitudinal length so dimensioned to substantially equal the longitudinal
length of the recess of the catheter; and a the anchoring system further comprises a flexible anchor
pad having an adhesive bottom surface and a top surface to which the retainer is coupled.

34. An anchoring system as in Claim 33, wherein the channel has a truncated cross-

sectional shape with an opening along the longitudinal axis, and is sized to surround at least a portion
of the catheter through an arc of greater than 180 degrees about the longitudinal axis.

395. An anchoring system as in Claim 34, wherein the projection extends through the arc
of the channel about the longitudinal axis.

36. An anchoring system as in Claim 33, wherein the projection extends in a generally
lateral direction that is parallel to a base of the retainer.

37. An anchoring system as in Claim 33, wherein the projection extends in a generally
transverse direction that is generally normal to a base of the retainer.
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38. An anchoring system as in Claim 33, wherein the at least one projection has a

rectangular shape in a plane generally paraliel to a base of the retainer.

39. An anchoring system as in Claim 33, wherein the retainer additionally comprises
another projection, and the projections are positioned to oppose each other from opposite sides of the

channel so as to form an projection set.

40. An anchoring system as in Claim 39, wherein the retainer comprises a plurality of

projection sets.

41. An anchoring system as in Claim 39, wherein the catheter comprises a plurality of

recesses, and the number of recesses is greater than the number of projection sets.

42. A method of anchoring a catheter, comprising the steps of:

providing a retainer including channel portions which extend about a longitudinal axis
and at least one projection which projects into the channel generally toward the longitudinal axis, at
least one of thee channel portions having a generally frusto-conical shape;

providing an anchor pad with an adhesive back, the anchor pad supporting the
retainer,

adhering the anchor pad proximate to the catheter;

positioning the recess of the catheter above the projection of the retainer;

pressing the catheter into the retainer so that the catheter is placed with the channel
with the recess receiving the projection so as to inhibit movement of the catheter in a longitudinal

direction relative to the retainer.

43. A catheterization system as in Claim 1, wherein the side member of the catheter

extends generally perpendicular to the longitudinal axis.

44 A catheterization system as in Claim 1, wherein each of the first and second channel
portions opens through an exterior surface of the retainer.
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