WO 01/ 21242 PCT/ US00/ 26134 CATHETER W TH A PARTLY TEXTURED SURFACE
BACKGROUND OF THE | NVENTION Field of the Invention The present invention
relates to the use of catheters for the introduction of fluids directly

i nto the bl Waogxieg2am and cl aims benefit of prior filed cofeTdIseg26134

Provi sional Application No. 60/156,300, filed Septenber 24,1999. 5
Backaround of the Invention Medical catheters are comonly used for the

i ntroduction of fluids into the bloodstream during medi cal procedures.
Such catheters are available commercially in numerous enbodi nents desi gned
specifically for such vari GASHETERiIWIAH A PARELYUTEXJUREDTBURFACE at heters are
comonly inserted into the bl ood vessel of the patient through the 10 use

of an introducer or a needl BAOKGROVUND GFTHE INVENTHONher by tape or by

suturing the catheter to the blood vessel or surrounding tissue. One
probl em comonl y encountered in such procedures particularly where the

catheter is insertghfifficidvéntibh © t he bl ood vessel and particularly during
pedi atric surgery —r'gi‘é‘rl’a'%‘l#'ﬁe—pmtion of the catheter which interfaces
with the bl ood vesHe pressntsnvention relatestto ths ugeofeathktess farthp introductioh of Flakisi ¢
such that when an att I s made to.secure fhe catheter i t hj n.t.he
vessel | rost  Srmi iy Y bloped Rl s Ypieiat o R BonendinkrarieRs o
the cat het er ppfifsatied N6 S607E563002filed SbptethberP4er999g of the suture causes the
suture to ej ecli, or  squirt fromthe blood vessel before it can be secured

t hereond As a resuBackeroundofdhe lnvention of contanination of the sterile

cat heter exists, %éﬁ@h%%f&etcgﬁéowﬁ %Phtéﬂigi’g‘}‘% | éﬁ AR R ifﬁg

surgical time. A ne e ex Sfor a ca i ncludes a
textured i ntbloddstrears durng nedigal pracddures. f Suchicathetats acoamadalde torhmercidllyiin t he

catheter o i, RSB G kbl r 55 g SR roeBadsl | ©"

universally iTHesé tRRetérdaR dolendhiy Mddrted Girtd e blbbiPvessyd Of I8 Phticht BROSEN the S

aq mit ?g to 6:1se of an introducer or a needle and then held in place either by tape or by suturing the
catheter to the blood vessel or surrounding tissue.

One problem commonly encountered in such procedures particularly where the
catheter is inserted directly into the blood vessel and particularly during pediatric surgery
is that the portion of the catheter which interfaces with the blood vessel is smooth, most

15 generally comprised of plastic such that when an attempt is made to secure the catheter
within the vessel, most commonly by tying a suture around the interfacing portion of the
catheter, the pressure created by tightening of the suture causes the suture to eject or
squirt from the blood vessel before it can be secured thereon. As a result, the possibility
of contamination of the sterile catheter exists, not to mention the loss of valuable and

20 expensive surgical time. A need therefore exists for a catheter which includes a textured
interface so as to provide a frictional component to retain the catheter within the blood
vessel while it is secured therein.

In addition to the use of catheters, intravenous stents (I.V.’s) are almost
universally inserted into the dorsal vein of the hand when a person is admitted to a

25 hospital or during the administration of a medical procedure. These intravenous stents,
as well as many types of catheters, are designed to be maintained in the patient's body for
a period of time which could exceed several days, weeks, or longer. In such situations
the patient, if able, will be required to perform routine daily activities with the L.V. stent



25 hospital or during the adm nistration of a nedical procedure. These

i ntravenous stents, as well as many types of catheters, are designed to be
maintained in the patient's body for a period of tinme which could exceed -
several d¥A0/2}d2ks  or |onger. In such situations the BEFUSIR6134f ap| e,
will be required to performroutine daily activities wwth the |I.V. stent WO
01/ 21242 PCT/ US00/ 26134 2 or catheter inserted in his or her body. Such
routine activity and novenent causes the portion of the |I.V. or catheter
which interfaces with the skin or blood vessel to nove or migrate therein.
A known concern is that such novenent %f t he interface within the skin

tissue or bl ood vessel allo he troductiqQn of infection causing
or gani sms t%cgﬁ?tgrmwgﬁﬁﬁ) \,Q/O&EM E “.’H@Hd Boysmeatcauses the
potenti al | yorfan8kthe 1. &&ﬁfe&&%&ﬁ%&ﬁm%ﬁ:%dﬂbrb%dﬂ%@seﬁﬂ%ﬂé& exi sts

for an |I.V." stent and catheter which includes a textured Interface to
al | ow secumgqatoah@cm«nt&lmbwnmcbm\lsmmhmtwmmmmwmmMS skin
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conpl i catl and caf het |nf roduces sep both of whi ch may be
f at al conpl FIH%E f&ng"‘ﬁﬂ’i cldesiatprtured 4
fixation ofnttdge ssan@gwat LV.IoF S4tReté vt KB Phticn®s AR ikt ur ed
surfaces. Ped| at r| Cc patients have espeC| ally 15 difficult fixation

pr obl erms doeblpodmss@er catheter size to body Si ze ratlos and i nability of

the patient to. as the
di stance the ca éfo c#}h%é%lﬂg\;e Jt ce |s po |one %" secured
froma he spbsiﬁomintbebtﬁyrtahv:ﬂahmxmﬁmtmmhwmﬂwigraionmatylp&cdwbbémd vessel
i ncreases, increase in the, resu nt mgr.ation thereof js.r i zed. As
Stat ed. & hERPRE OGO rBRS g Aol FFFUOR PR HPRS beth O EGR 1) body
I nt erface iy B8 fitd) coRpR&@dond. Sk of infection. A need, therefore, exists for

a cat heter or |.V. which is textured to restrain the cat het er bod
Both complications will be reduced by improved fixation of the catheter an .

natural tissue attachment to the textured surfaces. Pediatric patients have especially
15 difficult fixation problems due to larger catheter size to body size ratios and inability of

the patient to cooperate in catheter long term care.

In addition, as the distance the catheter (or 1.V.) body interface is positioned or
secured from the situs of penetration into the patient’s skin tissue/blood vessel increases,
an increase in the resultant migration thereof is realized. As stated, the result of increased

20 migration of the catheter (or 1.V.) body interface is an increased risk of infection. A need,
therefore, exists for a catheter or LV. which is textured to restrain the catheter body
interface within or adjacent the situs of penetration.
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interface wthin or adjacent the situs of penetration. WD 01121242

PCT/ US00/ 26134 3 SUMVARY OF THE | NVENTI ON The present invention is a
catheter including a bddy for insertion into a blood vessel of a nedical
patient. Th¥WOPAA22 ncl udes an interface thereon which is t RETHSMIKY of
the body that is inserted into the blood vessel and is in contact
therewith. A cannula 5 nay extend fromthe interface. The interface

i ncludes texture on its exterior surface such that. when the body is
inserted into the bl ood vessel, it can bg secured therein w thout being
ej ected fromthe bl ood vessel during the?process of securing the body
within the blood vessel. As s 1red i nger.face provides
sufficient frictional contac®=Ath 3 KENTION, or bl ood vessel so
as to grip_or ret aing phientintbatibh & £idihetét th@udihg b Dol FddInsbRtidn 18 #blosdlt Ur ed
in place. The texture thereby provides an increased surface area which is
obt ai ned by vessel of @ medicabpatiento The bedytinelndas an intenfaca thenepnwhiclyisitheportionyt h of

the interf t ' . Of ' t
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coarse de nd .spaci .her eby .proyi c "

shapes al gng tﬁﬂé”h"gr%qﬂ’%af‘sW@%‘dﬁ@r’ﬁﬁg{é‘,"géﬁﬁg‘?ﬁlcﬂ?% Sqopredythergin vathqut | ges
posi tioned alypiy ejdchia fon fleibModSVesdePdRin thé ecdss bfsdeafify thebolip withiitha@b! e

that such texture provides increased surface area so as to achieve

frictional cdlpodyesspletAssuoh,tthetextmradrinterfaceprovidéscsufficient frictionall contact witht

the prasent ka3 i of Bod S5 so &g g of i B ol Ridfin il W iShethe” ©
Ic;'ﬁ ?ggﬁ%tsi ﬁiﬁeﬂofmhedjhpﬁacb.o'myetbﬂuidmerwyﬂwﬁwsfaamabﬁmfhce arch whithid or t he

of Iiquids through.the catheter, dwr ide, opturator. In
such an enbod’PﬁEﬁfl,wF‘f?é‘ngE‘é‘P P&?@?ﬁ‘@mﬁqﬂ?@%ﬁm%@ﬁ@w : skin
and i nto_the yblygomde a3 oluS Kk iaYof i 1k it lekaghhi RaGar:fink Br i 1 ect
contact with the skin tissue of the patient while the cannula pierces
t her et hr ough knvrling, skreading, eoneentiic indenfations euttglong dts lengthaf eitiegatfise depthand ¢ hi s
spacing or a coarse depth and spacing thereby providing ridges or concentric "donut"
15 shapes along the length of the interface, or a plurality of cells or ridges positioned along
the exterior surface of the interface. It is desirable that such texture provides increased
surface area so as to achieve frictional contact between the interface and the blood vessel

without causing damage to the blood vessel or surrounding tissue.
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The texture of the present invention may also be used in alternate embodiment

20 catheters which include a body having an interface thereon, a lumen for the introduction
of liquids through the catheter, and wire guide obturator. In such an embodiment, the

catheter is typically introduced through the skin and into the blood vessel such that the

interface of the body is in direct contact with the skin tissue of the patient while the

cannula pierces therethrough into and generally along the blood vessel. Catheters of this

25 type are generally installed for periods of several days, weeks or longer for the long term
introduction of fluids directly into the blood vessel. In such cases, the textured interface

of the catheter body restricts movement of the catheter body within the skin tissue such

that the tendency of the piercing wound to heal allows the skin cells (microplast) to grow

in the texture thereby securing the catheter body from migration. In this way, the textured

30 interface reduces and may eliminate the introduction of bacteria or fungi which have the



25 type are generally installed for periods of several days, weeks or

| onger for the long term introduction of fluids directly into the bl ood
vessel . In such cases, the textured interface of the catheter body :
restricts WHUEMAt of the catheter body within the skin PCEUSW26134h t hat
the tendency of the piercing wound to heal allows the skin cells
(mcroplast) to grow in the texture thereby securing the catheter body
frommgration. In this way, the textured 30 interface reduces and nmay
elimnate the introduction of bacteria or fungi which have the WD 01/21242
PCT/ USOQ 26134 4 potential of causingdinfection within the patient's body.
A portion of the cannula nmay also be textured to further assist in

securing t retensiaheficapsing infectipy withinthe patientypbodye éporfionpfthe papnulameayc at het er
body shoul eX6iaab flber R !E)’ﬁ{ét ﬁ%}ﬂé"& Lent ; , as
accordi ng ?%&te%efe pr esgzr)lt mvgﬁs?%ln% , n&léa(t 1t o%?ﬁin%%\glgngu%gpg%nts

al nost uni \feurskthatyhe cathetetr batlyishoudd be fineeidi at thte' poirit oflentrydintol the patiedt'sdeidy,
procedures may inclu a textured interface portion for the purpose of
securing tHe& é‘ﬁ%%ﬁﬁﬁ?ﬁ%&vﬁ'ﬁ@enp' s vein thereby also restricting the
possigility of M%&ﬁ%mﬁw&eﬁmﬁsﬁﬁv&mmiﬂﬂgﬁeﬁmwto the
body or blood stream of the patient. It is therefore an object of the

present i nvsring medical nrageduies may dnpludeadextyred interface periondon the gurpose 9fg a
i : o epi e ; _ tient
o | ng. e S HESAE Sfnthe B el nkiebp ko Planidifihe $ESTARY BF 02 BFT | O1

obj ect of tihteoductionad infeqtion n4tising organisms into the body drblandfstream of the patignhet er
and specifically .an arterial.o nous cat heter t.o.retai he cat het er
Cher ot n whi e i 1t if Sherefgre guabicef, of e Disseny Spyentc padbdt Sedectheifg d (L,
anot hgr objieey including & pbitiss Whichfintéracey With the skif tikstié bEbleaDwessebbfd Pativtt h a
textured interface thereon. A yet further, object of the present invention
is to providyEngmedicsdreatment whergin the interface is tsXwiedd body i nterface thereby

restraining thi %.i?&%eh?%i@%%%@gﬂs&d@hﬂeﬁ% 3 tdxBisre e infRAAG! JfalchRbeed, Nt O the
patient's skin tissue od vessel. _ .
and specifically an arterial or venous catheter to retain the catheter therein while it is ,

secured in the patient’s blood vessel.
15 It is still another object of the invention to provide an intravenous stent with a
textured interface thereon.

A yet further object of the present invention is to provide a catheter or L.V. with
a textured body interface thereby restraining this body interface within the situs of
penetration into the patient’s skin tissue/blood vessel.




WO 01/ 21242 PCT/[JS00126134 5 BRI EF DESCRI PTI ON OF THE DRAW NGS FI GURE 1 -
depicts a central venous catheter which includes a textured interface of
the present invention. FIGURE 2 is the central venous catheter of FIG 1
wherein t heWaIZEM8 textured 5 interface is depicted pi er #CRESAHZF1340
contact with the skin of the patient. FIGURE 3 is the central venous
catheter of FIG 1 configured with an alternate textured configuration

i ncludi ng concentric rings cut in the length of the interface. FIGJRE 4 is
the central venous catheter of FIG 1 configured with a second alternate
textured configuration concentric rings having deeper channels than the
first 10 alternate textured coni guration of FIG 3 . FIGURE 5 is the

central venous cat heter BRIEFDESCRH alternate

S /N Grd
textured configur §4&GRE i I i . on.t he
Interface. FIGUJ % I'S 1t lutggn%}tgaﬁ ver'i‘gtﬁ%ti‘%g ﬁ% %rﬁl %@%EW%’&ﬁﬁaﬁﬁred
with a fourt lof Hetpeesanmttinvention.ur e confi gurati on including cells or bunps
whi ch are snall er he.cells 15 or bunp the third textured
configuration of ﬁ@ﬁgtz iythe pputral/venops ?ﬁﬂ?teé"gfiﬁr W@KF‘B@%%‘E@&M ly
i nsertegl cenftarface §\upfetddiitieing and {idoktakt Witk HedkinthrigePdierd i nterface.

FIGURE 8 is a plan view of an Intravenous stent which i ncludes the textured

interface of the PIIIRES is theeentrabnenoms catheieref RIG; & cenfigyred) witheah alteenatef t he
I nt ravenous ﬁ%[ ' rein.t [tq I_nC es the
textured inter aceg% gimgrnglggﬁ@ |§‘%/egﬁ":°| O&s%ﬁ%ﬁé@g@:?i&g% vView of a

cat heter inducer RIGURE idnisthedeemtrhheenbas tatheet of FIGe foofifigipéd with apsesomat

invention. FIGURE 11 is .a view of a alternate enbqdi nent catheter inducer
whi ch i ncl ug@¥ernaig texpured co opﬁpewgefﬂas%eﬁ@g 8?%%&@%%9.

10 alternate textured configuration of FIG. 3 .
FIGURE 5 is the central venous catheter of FIG. 1 configured with a third
alternate textured configuration including integral raised cells or bumps on the interface.
FIGURE 6 is the central venous catheter of FIG. 1 configured with a fourth
alternate texture configuration including cells or bumps which are smaller than the cells
15 or bﬁmps of the third textured configuration of FIG. 5.
FIGURE 7 depicts a plan view of a peripherally inserted central venous catheter
(PICC) including textured interface.
FIGURE 8 is a plan view of an intravenous stent which includes the textured

interface of the present invention.
20 FIGURE 9 is an exploded view of the intravenous catheter of FIG. 8 wherein the
stent portion includes the textured interface of the present inventioq.
FIGURE 10 is a plan view of a catheter inducer which includes the textured
interface of the present invention.
FIGURE 11 is a view of a alternate embodiment catheter inducer which includes
25 the textured interface of the present invention.
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WO 01/ 21242 PCT/ US00/ 26134 6 DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENT FlI GURE 1 depicts a central venous catheter, and in particular,
a peripherall i nserted central venous catheter body 10 W&I | unen -
12, wi ngs ML éﬂﬁf interface 18, and wire gui de obtur® thendi ng
therefrom Pursuant to the present invention, 5 interface 18 includes a
texture thereon such that when catheter 10 is inserted into a patient, the
textured portion 22 of interface 18 is in contact with the patient's skin
in order to keep catheter body 10 stationery therein. Referring nore

particularly to FIG 2, where cathete body 10 is shown inserted through
t he skin 24 of l.an20 extends

fromlunmen 12 & ” 4 Oy ' e O 1' A L Tro—vei n 26.
Interface 18 is Ftbempt e;gtasefceﬁﬁmehafs obméter,laadb@ a.rwmpaeranyand
lumen 12. Interface 18 ex

ends into the skin 24 of the atient. Texture 22
on i nterfaclesert!$ camﬂmnoasmbﬁdmlnﬂedmstumenéﬁmt&mnﬁ intenfags cat es

];LBI ;huogﬁ! n . ﬁ"@%@hﬁ%g&*yps pr evehﬂgg@%feﬁete g%)e/rlgody

from BoVi Nginfkface ©8 aichidgs Witi:ire théton shéh diat lwden khtheter 16 ixlinsértedgat) a

therefrom Catheter body 10 is gured i | ace with the atlent s body
at the poi ripatignt, @thw%pomp#fq%é@eé@e&gdg wg% 8
i npor tant fgRgt) o % %_tglxﬁdd??() nery thétin! Referiigmeré phfictlaflp

t@ﬂ@
surroundi ng |nter grow I'n an attenpt to cI ose or heal the hol e
(punct ure) memwmxsmmmmmwmﬁaawmmm@m ed such

that the cel)s, will gro nto I P rea of
the int erfa& Bg’ﬂyilv Eﬁw%ﬁ‘%’ﬁ&’&t ose ggg'u&h‘cture
wound gCaus eglig Ve 26. hﬁat&ﬁc@ﬂb@ith%&rﬂoﬁ%ﬁbﬁtﬁ&er body10 Beﬁﬁ&hfcamﬂzbm aekn the
cells of skin 24 and texture 22 of interface 18 will help deter _interface

18 from m)vlllwgnlb 18 gytengdi jinfo the skin2d of the natiente Textyem 2201 igterfach
activity. EOMDf SRBCSR dF catuiifa 90 cleRfe§ HidtORaICHBicH Bett8n™ from

entering the punctu
interface 18 (and cannula 20) of catheter body 10 and skin 24. Such frictional contact
helps prevent catheter body 10 from moving or migrating within skin 24 or becoming
15 dislodged therefrom. |
Catheter body 10 is secured in place within the patient's body at the point of entry
of interface 18 and cannuia 20.
An additional important function of texture 22 is that the skin 24 (microplast)
surrounding interface 18 will grow in an attempt to close or heal the hole (puncture)
20 through which interface 18 and cannula 20 are inserted such that the cells will grow into
engagement with the greater surface area of the interface caused by the texture in an
attempt to close the puncture wound caused when the catheter was inserted. This
interface between the cells of skin 24 and texture 22 of interface 18 will help deter
interface 18 from moving in and out of skin 24 when the patient moves through activity.
25 In this way, the possibility of infection causing germs from entering the puncture wound
through skin 24 and the blood stream within vein 26 from the portion of interface 18
extending outside of skin 24 is greatly reduced. Such reduction in the possibility of the
introduction of bacteria or fungus into the body is significant in the reduction of serious
infection possibilities inherent in the use of the venous catheter. This infection risk is

s



t hrough skin 24 and the bl ood streamw thin vein 26 fromthe portion of
interface 18 extending outside of skin 24.iis greatly reduced. Such
reduction in the possibility of the introduction of bacteria or fungus
into the bo¥9O 2128t gnificant in the reduction of serious PRTESHISH4
possibilities inherent in the use of the venous catheter. This infection
risk is WO 01/21242 PCT/ US00/ 26134 7 generally heightened by the typically
weakened state of the patient's inmune systemas:.a result of the nedical
condition necessitating the use of the catheter. The style of texture 22 in
the preferred enbodiment of FIG1 is a cfoss- hatching or knurling wherein

lines are cut into the surface of interface 18 in a diagonal fashion 5
al ong t he ansgenemily heightened by the fyipically weakened state of thegmtipniisdmmune system Fhe

di agonal Iin é?&!? r ki N9 di screet square

or nost comr%é‘rﬁtgf%gﬁ l'{zi‘l?tciarns @%ﬁﬁtﬁ% ?E}é %ﬂ’agonal | ines are cut

into the surface a‘hestyibeffeunmmnthmeibnedtemlxﬁlnn@tbﬂmwsda‘bsmmgcreet

pattern 28 appear ai sed above the CI rcunfe ence%(ﬂ i njerface  18. Each

such discr eegp inin %gﬁ' gigin lines aps qut WE‘{‘%E"B that ched

di agonaj i ndgRhy ﬂe%maaesm&? carmﬂﬁﬁ%é&fﬁiemﬁ 'I'h@%a%ﬁ tern
a & sur

28 is determ ned the angle of the diagonal line cut In ace of
i nterface 18cutmyeh thaéthepsm)’ssl@rew femngldls{creeasquare or500st cpmmonly disgamal

Gependi ng. onPianspf kg i aslRdRl e . 0 e 58 iRl TRR LB, o

as bei ng f or ciossipthereby defigiesidisgeds patternlds lrﬂsédmowﬂﬁ@ﬁanﬁferdnaésfface
18, it is understood that other rret hods rranuf acture are contenpl ated
such as by i ¢ 8- Jechisuch @Fréeqtmmé&lms@pw ﬁm@e@eﬁfbﬁ the srdssrce 18

lcj)hderst oogt Pﬁiﬂc | %@%%&Ef%% on cou%d}\g&? ﬁg&ielﬂtlo?%erl s

types of i nddeteimined bynthe ahgle bfithe disfgonal dine ast in thiesnefate dilhﬁteﬁhcqﬂ (Roneiecul ar
lR:anf'r i nSOnQIR‘tFE‘(?)% F!téllle}%l par pi cl?.t!;ar ﬂeorret rjc.desi gg of Flgg%v% t{mf erred.
di.scl osed.  depths are contemplated depending on the application.
Although texture 22 has been defined herein as being formed by cutting diagonal
15 * lines in the surface of interface 18, it is understood that other methods of manufacture are
contemplated such as by injection molding the texture into the surface of interface 18 or
such other manufacturing processes known in the art.
In addition, it is understood that individual configuration 28 could be defined by
other types of indentions in interface 18 such as curved lines or perpendicular lines.
20 Although the particular geometric design of FIG. 1 is preferred.
Referring next to FIG. 3, a first alternate embodiment texture is disclosed.
Interface 32 of catheter 30 includes first alternate embodiment texture 34. First alternate
texture 34 is defined by a series of concentric rings cut in the exterior circumference of
interface 32. As with the preferred embodiment, the annular rings, as exemplified by ring
25 36 may be either cut in the surface of interface 32 or molded therein during the
manufacture of catheter 30. Annular rings 36 and 38 of texture 34 bound and define a
discreet raised annular slice of interface 32. Each independent slice 37 may have equal
diameters or may increase or reduce in diameter along the length of interface 32 as

destred.



Interface 32 of catheter 30 includes first alternate enbodi nent texture 34.
First alternate texture 34 is defined by a series of concentric rings cut
in the exterior circunference of interface 32. As with the preferred
enbodi nenWO24nnul ar rings, as exenplified by ring 25PEHUSeN2613d eit her
cut in the surface of interface 32 or nolded therein during the

manuf acture of catheter 30. Annular rings 36 and 38 of texture 34 bound and
define a discreet raised annular slice of interface 32. Each i ndependent
slice 37 may have equal dianeters or may increase or reduce in dianeter
along the length of interface 32 as d&sired. WD 01/21242 PCT/US00126134 8
Catheter 30 may be substituted for catheter 10 in FIG 2 such that wre

gui de obturat orC@betg@rm@sb%mbﬁﬂtthdefma&eteedan iF8 02 suchthatovise guide hat

:‘Plt g“ﬁﬁ?ﬂ 3((?:l"on ac ﬁéggEI n. ﬁf%n ure ﬁ”%’ g@&%@%}?%s@ﬁ@’a&m ection

agai nst i nfmﬁlﬁﬂsﬂﬁaﬁeﬁﬁédfhﬁdpm fri¢ticnhlcconfact] @iereiin.s Texmf 34 Alrtherenous
catheter 40 inglu tgl ng a second alternat enbodi ment texture 44 al ong
i nterface 42rovifles the pfotection againgt infection g?FEB A¥S-t exture 42, the

concegtric ring | ol n |
? Zt:flGa% Sé‘ﬁéﬁ’ a Eénﬁﬂl Q¥noub rtﬁﬂ:eé? 4" thclin Vle%ﬁaloﬁferdconaﬁ guration

interface 42 defining a |arge nore donut shaped |
as exenpl i fmmmtmmmmmmuEMmmmmwmmmm' texture

configurati be  of ual 10 or .decreas | amet er
al ong the I@ eh‘)‘/’B © trr\"t‘éu?g% x@p@ﬁe@g 3% ? F’naé'ed?eé’ Ima p'ﬂ'l cation
or effici eruéﬁmngddltsrg&pa:hdra ,dofitt-shhpdde thdMiduab cohfptiration Mefmpliﬂed w eat ed in

interface 42 at the tine of its manufacture, typically by nolding,

ther eafter co| Slﬁaq?&éﬂ Fachipdj¥idual " @@&M@IW@M&?@W%M i?&!lh‘et er 40

g sub dg&g%g edia(@er %ﬁn@}ﬁ‘g gai de
obturator p| erces skin 24 an enter E\}eltaﬁ% suc t‘% texture 44

pi er ces skiraqfirediapplication ot efficienenf Additibnally, agstated above, fixGire 84 mdydeei n a
central ve n&%ﬁm 42l5 3 tliler]a%lleu&‘:i‘t% n?an%lgl:trmde, typically by molding, or thereafter
by a machine process. '
Second alternate embodiment catheter 40 may be substituted for catheter 10 of
15 FIG. 2 such that wire guide obturator 49 pierces skin 24 and enters vein 26 such that

texture 44 pierces skin 24 in contact thereof.

Referring next to FIG. 5, wherein a central venous catheter 50 includes a third
alternate embodiment texture 54 is disclose on interface 52. Third alternate texture
embodiment texture 54 includes a series of cells or ridges 55-57 which extend above the

20 cylindrical circumference of interface 52. Cells, or bumps, 55-57 may be formed in any
known manner, however, it is believed that forming thereof during forming of interface
52 is the most efficient method. It is preferred that cells 55-57 be formed so as to provide
a smooth texture and thereby rounded so as to minimize damage to the patient’s tissue
during use thereof. However, more pointed cells are contemplated in the invent that
25 superior frictional capabilities of texture 54 are necessary.

Catheter 50 may be substituted for catheter 10 in FIG. 2 such that interface 52
extends into skin 24 and is in frictional contact therewith.

Venous catheter 60 of FIG. 6 includes a plurality of smaller bumps, exempliﬁed.
by bump 66 on interface 62. As can be seen, bump 66 is smaller than bump 55 of FIG.
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wi th skin 24 upon insertion of catheter 6 skin 24 into vein 26.
10 FIG 7 depéawaveindbsipheral ly inserted central venous catheter (PlICC) 70

wher ei I nterfac ' texture 74 thereon. ca en, the
porti ol? of wire ggllddé de@?f ég’gﬁ%hre%g%%fh %W?“éﬁ?@&‘&r @’ieﬁgg S@moe
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tissue. PICC 70 is ;on Jdgured in a dual | unen
- obturator 76 adjoining interface 72 may also be textured to allow greater frictional
~ interaction with the surrounding tissue. PICC 70 is configured in a dual lumen

configuration including a larger lumen 78 and a small lumen 79.

15 FIG. 8 depicts an assembled intravenous stent assembly 80. Intravenous stent
assembly 80 includes stent portion 82 and introducer/needle portion 84. Intravenous
stent assemblies such as assembly 80 are commonly used to provide intravenous access
to a medical patient.

Taking FIG. 8 in combination with FIG. 9, intravenous stent assembly 88 includes

20 stent portion 82, introducer/needle portion 84 and plug 86. In use, the assembled
intravenous stent 80 (such as FIG. 8) is inserted into the patient’s vein using needle 88.
Intravenous stent assembly such as 80 are commonly inserted into a vein in the top of the
patient’s hand, wherein needle 88 and surrounding cannula 90 are inserted into the vein.
Once inserted, intravenous fluids may be added by injection through plug 86 or by the

25 removal of plug 86 and introduction through the hollow length of introducer 84.
Most commonly, however, once inserted, introducer/needle portion 84 is removed
thereby leaving stent 82 within the hand of the patient such that cannula 90 and interface
92 extend into the vein. Once introduced, stent 82 is typically taped or sutured in place
through holes 94 and wings 96. Introducer 92 of stent 82 includes texture 93 thereon.
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| nt roducer 92 of stent 82 includes texture 93 thereon. WO 01121242
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and t her ebylnttoéurtersGize available it ineny eonfigurhtions, to providely sheathrfor mtredeig st ent

provided. 5 EIG .10 depicts a catheter introducer assenmbly 100. An
i ntroducer ‘Faéheéqré‘é"ﬁbr‘? *inthe art as a sheath or introducer sheath
desi gged to al | qwrédiRtr M0 Reeralif SonSists f tWe cdifshhents,d shedthZ28mpbnt P02 O vein

or artery and prevent excessive blood | oss during a Erocedure. | nt roducers

are avai | abind adilatepepmnenert 184;r Bilater k04 dsplopges thag sheaths is eemprised ofduci ng a

catheter info R APH¥e with a taper at its distal end 105. Dilator 104 fits within sheath 102.
Taper 105 when inserted into the patient acts to dilate the tissue in the skin and vein to <

allow the sheath to pass thereafter. Once the introducer is inserted into a vein through

15 the skin and positioned therein, introducer 100 allows a catheter to be inserted into the

vein.

Sheath 102 of introducer 100 includes texture 106 and 107 thereon in order to

provide frictional engagement with the skin and vein when sheath 102 is inserted.

Texture 106 also restricts sheath 102 from movement within the vein in order to reduce

20 the possibility of introduction of infection causing bacteria and fungi. A hub 108

includes a valve therein to prevent blood from leaking from the vein. A catheter is

generally inserted through hub 108, sheath 102 and into the blood vessel to allow for the

introduction of fluids therethrough. A side arm 110 terminating with a stop cock 112 is

used to measure blood pressure and withdraw samples of blood for testing or otherwise.

25 FIG. 11 depicts introducer 120 for the insertion of guide wire 126 into a blood

vessel to be followed by a catheter (such as PICC 70 of FIG. 7). Introducer body 120 is

typically inserted directly into a severed vein such as in a angiogram procedure. Interface

122 of introducer body 120 includes texture 124 to provide frictional resistance while

introducer body 120 is secured in the vein.



10 I ntroducer 100 generally consists of two conponents, a sheath conponent
102 and a dilator conponent 104. Dilator 104 is |longer than sheath 102 and
is conprised of a snoboth, stifftube with a taper at its distal end 105.

Di | ator 104WOiMAB1282 t hi n sheath 102. Taper 105 when i nsert @GTMUSR61H4e
patient acts to dilate the tissue in the skin and vein to allow the sheath
to pass thereafter. Once the introducer is inserted into a vein through 15
the skin and positioned therein, introducer 100 all-ows a catheter to be
inserted into the vein. Sheath 102 of introducer 100 includes texture 106
and 107 thereon in order to provide frildti onal engagenment with the skin
and vein when sheath 102 is inserted. Texture 106 also restricts sheath
102 from novenent Whilettheinvertiopdias béen desatibed withrasdrtain degree bEpaytiadariiy,lit t y of
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be followed kfequivalanaetowhich each clnept theredlisehtiiéds. 7). | ntroducer body 120
is typically inserted directly into a severed vein such as in a angi ogram
procedure. Interface 122 of introducer body 120 includes texture 124 to
provide frictional resistance while introducer body 120 is secured in the
vein. WO 01/21242 PCT/US00J26134 11 Wiile the invention has been descri bed
with a certain degree of particularity, it is manifest that nmany changes
may be made in the details of construction without departing fromthe
spirit and scope of this disclosure. It is understood that the invention
is not limted to the enbodi nent set forth herein for purposes of
exenplification, but is 5 to be limted only by the scope of the attached
cllaimor clains, including the full range




of equival ency to which each el enent thereof is entitled. WO 01/21242

PCT/ USO0/ 26134 12 CLAIMS What is clainmed is: 1 1. A catheter for
insertion_into a blood vessel of a nedical patient, 2 conprising: 3 a body
i ncl udi ngWP2H#2rf ace; 4 said interface being the portiBFI/E$002683¢ body
which is inserted into the 5 blood vessel; 6 said interface having an
exterior surface including texture thereon. 1 2. The catheter of claim1l, -
wherein said texture is knurling. 1 3. The catheter of claim1l wherein said
texture includes a plurality of 2 grogves cut into the exterior of said
interface. 1 4. The catheter of clai m¥2 wherein said interface includes a
plurality of 2 concentric rings integrally fornmed along its length. 1 5.
The catheter of claiml wherein plu of bunps are positioned on the 2
exterior surface of said interface. 1 6. The catheter of claim5 wherein
the bunps are rounded. 1 7. The catheter of claim5 wherein the bunps are
poi nted. 1 Whatlisglaimedister of claim 1l further including a wire guide
obturator having a 2 first end and a termnal end; 3 said first end being
secured to said interface; 4 said first end including texture thereon.
11PN ERELE AL AL chthetéYOfétlinscktidn? intoTd URdd/ vdded 4of 4 Inedical patient,

2 comprising:
3 a body including an interface;
4 said interface being the portion of said body which is inserted into the
5 blood vessel;
6 said interface having an exterior surface including texture thereon.
1 2. The catheter of claim 1, wherein said texture is knurling.
1 3. The catheter of claim 1 wherein said texture includes a plurality of
2 grooves cut into the exterior of said interface.

4, The catheter of claim 1 wherein said interface includes a plurality of
2 concentric rings integrally formed along its length.

1 5. The catheter of claim 1 wherein plurality of bumps are positioned on the
2 exterior surface of said interface.

1 6. The catheter of claim 5 wherein the bumps are rounded.
1 7. The catheter of claim 5 wherein the bumps are pointed.

8. The catheter of claim 1 further including a wire guide obturator having a
first end and a terminal end;

said first end being secured to said interface;
said first end including texture thereon.

1
2
3
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1 9. An introducer for use with a catheter, 2 conprising a sheath for
receiving the catheter; 3 said sheath including texture thereon. 1 10. An
i ntravenous stent, conprising: 2 an introducer portion having a needle

ext endi ng tWeOW2R# 3 a stent portion; 4 said stent port PENUSMREIMY of
recei ving said needle therethrough; 5 said stent portion including an

I ntroducer and a cannul a through which said needle 6 extends; 7 said

i ntroducer including texture thereon. 1 11. The intravenous stent of claim
10 wherein a portion of said cannula 2 includes texture thereon. 1 12. The
i ntravenous stent of claim 11 wherein aldortion of said cannula 2 adjacent
said introducer is textured. 1 13. The intravenous stent of claim10
wherein said texture is knurling. 1 14. The intravenous stent of claim 10
wherein said textyre inRpglh it f grooves cut into the

exteri gr of said P'nter aggg)%ﬁc%g&l#hgh#‘n crafah\%t"@r}ous stent of claim 10 wherein
sai d texture incl usaprisingd sheath féryreceiving thewathstegosi ti oned on its exterior

surfaceg il Msgdsheathincludingtemmmm

10.  An intravenous stent, comprising:

an introducer portion having a needle extending therefrom;

a stent portion;

said stent portion capably of receiving said needle therethrough;

said stent portion including an introducer and a cannula through which said needle
extends; .

said introducer including texture thereon.
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11.  The intravenous stent of claim 10 wherein a portion of said cannula
2 includes texture thereon.

12.  The intravenous stent of claim 11 wherein a portion of said cannula
2 adjacent said introducer is textured.

1 13.  The intravenous stent of claim 10 wherein said texture is knurling.

14.  The intravenous stent of claim 10 wherein said texture includes a plurality
2 of grooves cut into the exterior of said interface.

15.  Theintravenous stent of claim 10 wherein said texture includes a plurality
2 of bumps positioned on its exterior surface.
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