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mat eri al such as pol yurethane or Teflon[err]. [MtTavenous
cat heters are &articularl¥ used in nedlcal applications for introducing
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1. Field of the Invention

The present invention relates generally
to a method for moldless beveling of catheters, and
more particularly pertains to a cathetér beveling
method for forming catheter bevels which are
geometrically identical without the use of a catheter
beveling mold. The subject invention provides a low
cost, low waste, high efficiency approach for
commercialiy producing beveled intravenous (IV)
catheters, particularly thin walled catheters
constructed of a plastic material such as polyurethane
or Teflon®.

Intravenous catheters are particularly
used in medical applications for introducing blood,
plasma, or other fluids into the circulatory system of
a patient. While IV catheters are available in
several different types, one common type of catheter
is constructed so as to be mounted upon a relatively
long, hollow cannula (needle) with a slight £rictional
fit. A hub is attached to one end of the catheter and
is designed B0 as to be connectable with and
detachable from an IV fluid supply line. To insert
the catheter into a patient, the cannula .and catheter
together are inserted through the patient’s skin into
a vein, and thereafter the cannula is withdrawn,
leaving the catheter in place therein.

As manufactured, catheters have distal
ends which are those ends to be inserted through the
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pl asma, or. other fluids into the circulatory systemof a patient. Wile IV
catheters are available in several different types, one common type of.
catheter is constructed so as to be nounted upon a relatively Iong, hollow
cannula (needle) with a slight frictional fit. A hub is attached to one end
of the catheter and is designed so as #0 be connectable with and detachabl e
froman IV fluid supply line. To insert the catheter into a patient, the
cannul a. and cat heter together are inserted through the patient's skin into
a vein, and thereq;ter t.he i.s. wi thdrawn, | eavi ghthe atheter in

cann
pl ace therei® patlent‘%%%ﬁlﬁea&queSatéﬁFﬁEtﬁF h&vBlHrStal ends
whi ch are tk@set&]ndsrtlﬁmmmmdecbmtommurhble since theskilonef a

patient. The.use thei e u | I | e end I s not
desirabl e si n%% %d%l tt?f?llt %’ ét% gnrgb{t&tgrnesqﬁlgtg ?hgergﬁ‘gn ?g‘ F{e ski n,
t her eby i ncr dRetes ing @Mfdbﬂh@/\ﬂamzd andafrauog Dlﬁethasensewmon.

Moreover, insertion of a blunt catheter tip increases
the irritation to the surrounding tissue, and perhaps
more importantly, adds significantly to the pain and
discomfort of the patient during insertion.

Consequently, in the prior art the tips
on IV catheters have been tapered or beveled to
eliminate the aforementioned problems. The methods
for providing such a beveled tip, however, are
relatively few and often not publicly disclosed.
Moreover, polyurethane catheters are particularly
difficult to form, and thus there are relatively few
known methods whereby a beveled tip can be formed on a
polyurethane catheter.

Accordingly, a method for beveling an
IV catheter is desirable which provides a uniform
beveled tip, and is sufficiently fast and simple so as
to permit commercial beveling of catheters in large
gquantities.

2. Discussion of the Prior Art

- In the prior art, catheters with bevels
have been produced by holding a catheter in a catheter
beveling mold defining the beveled shape of the
catheter and having a through pin projecting
therethrough. The basic beveled shape of the catheter
is molded in the catheter beveling mold by heating a
polymeric tubing to allow it to defoxrm and flow freely



Moreover, insertion of a blunt catheter tip increases the irritation to the
surroundi ng tissue, and perhaps nore inportantly, adds significantly to the
pain and disconfort of the patient during insertion.

Consequently, in the prior art the tips on |V catheters have been tapered
or beveled to elimnate the aforenenti-8med probl ens. The nethods for

provi ding such a beveled tip, however, are relatively few and often not
publicly disclosed. Mreover, polyurethane cathe;erskare parthgIa&Ly .
difficult to_form._and thus there are relatively few known net hods er eby
a bevel ed ti pPESRSRRUE oFled aa'b‘gl‘%ﬁﬂ%aﬁﬁe Easist devel

Accordi ngl y, gaomet hpdof othdeyethegean |V catheter is desirable which

provi des a uniformbeveled tip, and is sufficiently fast and sinple so as
to permt comrercial beveling of catheters in |large quantities.

2. Di scuss b4 ION In the prior art, catheters
with bevel s have been produ : i . cat het.er in a.catheter beveling
mol d defining the bevel ed s%gcg?ep%%W' Q%ﬁ&est‘c}f parnlﬁlaﬁgvfﬁaeggzt ﬁFough pin
proj ecting t REFePHE88lh. iTVenbieh ct davedeilis mpretdfod Heorcabidiiessi s nol ded

in the cat hebgiebeNg! bPI-APhEbysheating a polyneric tubing to allowit to
deformand flow freely

A further object of the subject
invention is the provision of a moldless method for
commercially producing intravenous catheters which are
formed with geometrically identical catheter bevels.

In accordance with the teachings
herein, the present invention provides a method of
beveling a catheter comprising positioning an
unbeveled catheter mounted on a central cylindrical
support between first and second bevel profile blades.
Each bevel profile blade has a blade surface in the
shape of bevels to be imparted to the surface of the
catheter, including a relatively steep bevel angle
blade surface at the distal end of the catheter, which
ig the end to be inserted into a patient, and an
adjacent relativeiy shallow bevel angle blade surface.
The blade surfaces of the first and second bevel
profile blades are positioned on opposite sides of the
unbeveled catheter along a first axis. The first and
second heated bevel profile blades are heated, and are
translated in opposite directions towards'the
unbeveled catheter aloﬁg a second axis which is
substantially perpendicular to the first axis.

During this operation, the translating blades squeeze
and rotate the unbeveled catheter therebetween to



- 3 - t hroughout the nold and def ine the basic bevel. geonetry of the

cat heter. SUWWARY OF THE | NVENTI ON Accordingly, it is a
primary object of the present invention to provide a nethod for nol dl ess
bevel i ng of catheters. A further object of the subject

invention is the provision of a noldl es&-nmethod for commercially producing
I ntravenous catheters which are fornmed with geonetrically identical

cat het er bevel s. In accordance with the teachings herein,

t he present invention provides a nethod of beveling a catheter conprising

posi tioni ng i MbeRel APt fMiPtethRoGALEELEH HLEBnFFEIb%V¢1%@r|caI suppor t
bet ween fi rsts@ﬂﬂaéggcwfﬁ@delb Ok bevatLa eefikachiheyel pridile blade has
a bl ade surfaf i n tﬁg c§f % bevel sftg Sl aréed toethe surface of the
catheter, inctHifh@a rafsd &P befe Qggﬁe BEatiReRurface at the
di stal end ofrébeacatdefsyn vtida mhveled cathetex, and the finighed
beveled catheter is removed from the beveling station.
In greater detail, each bevel profile blade
includes an end surface, with the relatlvely steep
bevel angle blade surface extending to and forming a
lateral blade edge with the end surface. The lateral
blade edge extends along the direction of translation
of the bevel profile blade, and projects to a position
immediately adjacent to the central cylindrical
support. Each bevel profile blade also includes an
angled blade edge extending from the front of the
blade, as defined by the direction of translation
thereof, to the lateral blade edge. 1In a preferred
embodiment the relatively steep bevel angle forms an
angle of substantially 27° with respect to the
longitudinal axis of the mounted catheter, and the
relatively shallow bevel angle forms an angle of
. substantially 3° with respect to the longitudinal axis
of the mounted catheter.
The central cylindrical support can comprise
a plastic hub introducer needle (PHIN), which
eliminates an extra handling step required by off
cannula beveling, the step of inserxrting a cannula into
the beveled catheter. Alternatively, the center
cylindrical support can comprisé a support pin.
In an automated beveling station, unbeveled
catheters are introduced between the bevel profile
blades, one at a time, by being indexed in a direction



Is the end to be inserted into a patient, and an adj acent relatively
shal | ow bevel angle bl ade surface. The bl ade surfaces of the first and
second bevel profile blades are positioned on opposite sides of the
unbevel ed catheter along a first axis. The first and second heated bevel
profile blades are heated, and are trdhslated in opposite directions
towards t he unbevel ed catheter along a second axis which is substantially
perpendicular to the first axis. During this operation, the translating
bl ades squeeze and. rotate the unbevel ed catheter theré?etmeen to

-4 - pi NéHBE SR $HS c REFRERAIGH AT tHR RS FEEES A hces defi ned
by the beveloﬂomfairisadﬂnade&)f e bervel pﬁdfs:e@qn:da@@yel pickiil e bl ades are
then retracted foromt v.el £d .cat het nd t he fgnlshed bevel ed cat het er

is renoved FYOMit R E? a6 Brun ea £or L3RS P ebPRr ¥R ai |, each

bevel profileidleadaipport which extends along the direction of
translation of the bevel profile blades. Moreover,
each guide support includes a heater element for
heating the guide support and the bevel profile blade
mounted therein.

Several advantages provided by the present
invention include the ease of cleaning, inspection and
maintenance of the bevel blades, the bevel bladeg are
less expensive to produce than a catheter beveling
mold, and the elimination of an extra handling step
required by an off cannula beveling method.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing objects and advantages of the
present invention for moldless beveling of catheters
may be more readily understood by one skilled in the
art with reference being had to the following detailed
description of several preferred embodiments thereof,
taken in conjunction with the accompanying drawings
wherein like elements are designated by identical
reference numerals throughout the several views, and
in which:

Figure 1 is a front elevational view of a
catheter beveling station wherein an unbeveled
catheter enters the beveling station mounted on a
gupport pin or plastic hub introducer needle (PHIN),
and a pair of heated bevel blades, positioned on
opposite sides of the unbeveled catheter, are indexed



I ncludes an end surface, with the relatively steep bevel angle bl ade
surface extending to and formng a | ateral bl ade edge with the end surface.
The | ateral bl ade edge extends along the direction of translation of the
bevel profile blade, and projects to a gosition i mmedi atel y adj acent to the
central cylindrical support. Each bever®profile blade also includes an

angl ed bl ade edge extending fromthe front of the blade, as defined by the
direction of translation thereof, to the Iateral bl ade edge In a preferred

enmbodi nrent the rel ati.,ve ste bev an a ubst anti al |
27[err] with Yes{ @&SJI\% )éﬁ gﬁémtsugl n§P &Xl geg? ﬁﬁf‘% fcét het er, andy
t he reIatlvelgheﬂuﬂdhmmehevel angle forns an angle of substantially 3[err]
with respect to the Ior%g_ghﬂgl rﬁallsaél $q f tllgﬁ g@g ? gﬁ%h%

I i € %roducer

The central cylindrica pport "can co Pise & p
needl e (PHI N)bewiiglg @lnammeﬁ Fiawrer & shandl i ng step required by of f

cannul a beveling, the sigR.f 3 nseld MR eqeoakéohm o idie beveled
cat heter. AIternatlver, the center cylindrical ggort can conprise a

support pin. beveled Caﬁ‘??%ratﬁwréﬁdo@‘&’elal R§NsPhL PBRY. unblesiel L
catheters ar eha@tﬁé@lm%iféletd/\een tiree eendlingr ekt echl adesiqonesat a tine,
by being |ndexe |n cHre%tl
and as peen removed therefrom;
Figures 4 and 5 are regpectively a front
elevational view and a top plan view of a finished

beveled catheter.

DETAILED DESCRIPTION OF THE DRAWINGS

Figures 1 and 2 are resgpectively a front
elevational view and a top plan view of a beveling
station 10 for machining two beveled surfaces on an
unbeveled catheter tube 12. Catheter tubes are
frequently formed by extrusion of a suitable material
such as polyurethane or Teflon®, after which the
extruded tube is cut into suitable length catheter
tubes. Figures 1 and 2 illustrate an unbeveled
catheter tube 12 mounted on a central support 14, such
as a support pin or plastic hub introducer needle
(PHIN), and positioned in the beveling station 10,
which is designed to form two beveled surfaces
respectively 16 and 18 on the catheter tube. The
distal end of a catheter, which is the end to be
inserted through the gkin of a patient, is typically
formed with a first beveled surface 16 having a 27°
bevel relative to the longitudinal axis of the
catheter. The first beveled surface adjoins a second



- 5- .along the first axis, perpendicular to the direction of translation
of the bevel profile blades. Each bevel profile blade is nounted for
translation in a guide support which extends along the direction of
translation of the bevel profile blades. Mreover, each guide support

I ncludes a heater elenent for heating the guide support and the bevel
profile blade nounted therein. Several advantages provided by the
present invention include the ease of cleaning, inspection and maintenance
of the bevel blades, the bevel blades are | ess expensive to produce than a
catheter bevePRYRLSMHIIBTEARE e SIYRHCAALYORAYE NG 2eRPr Rewahd| i ng st ep

requi red by apeDifieantslthdeawslditedimahodxis BR EReDESCRLFILON OF THE

DRAW NGS The foreqoi obj ects and adyant ages of .the present
i nvention for noldl ess %gg?ﬁggﬁﬁ @&Fﬁéﬁ@r§°n&§%ﬁétﬁ6F§dréﬁdiIy under st ood

by one skill edigurédel aand vd tindlefdesefde sheiang Badoha bheefol | owi ng

detailed descpipiph Of &Y & hched 2ROULTRY 84t BELEO  ang
gsecond sides of the unbeveled catheter.tube as it is
mounted in the beveling station. In alcommercial
production facility, an unbeveled catheter tube 12
mounted on a central support 14 as shown, would be
mechanically indexed, as by a suitable conveyer
system, in the direction of arrow 23 into the
position illustrated in Figures 1 and 2 where it is
gsupported between the bevel profile blades 20, 22.

As illustrated in Figure 1, each bevel

profile blade 20, 22 defines a first blade surface 24
defining a relatively steep bevel angle with respect
to the longitudinal axis of the catheter and a second
blade surface 26 defining a relatively shallow bevel
angle relative to the longitudinal axis of the
catheter. Each bevel profile blade includes a top or
end surface 28, with the relatively steep bevel angle
blade surface 24 extending to and forming a lateral
blade edge 30 with the end surface which extends along
the direction of translation of the bevel profile
blade, with the lateral blade edge 30 projecting to a
position immediately adjacent to the central
cylindrical support 14. Each bevel profile blade also
includes an angled blade edge 34 extending from the
front 36 of the blade, as defined by the direction of
translation thereof, to the lateral blade edge 30. 1In
a preferred embodiment, the relatively steep bevel



taken in conjunction with the acconpanyi ng drawi ngs wherein |ike elenents
are designated by identical reference numeral s throughout the several

views, and in which: Figure 1 is a front el evational view of a
cat heter beveling station wherein an unbevel ed catheter enters the beveling
station nounted on a support pin or pl-&stic hub introducer needle (PH N),
and a pair of heated bevel blades, positioned on opposite sides of the
unbevel ed cat heter, are indexed -6 - in
opposite directggn to roll, vel _and pinch of f the catheter;

b . .
Figure 2 is 8°¢ Pﬁﬂsv%mﬁ%ﬁf?h%fc%\e i 12T i sessRcti gure 1;
Figure 3 is mofthatlehgvatidnal skew of drhe nrvtler Galthalsss, sadpported on

% i 3 o Pae BhEAetLaBOSaRERLAIEHBIEF AR IR T L o P ures
substantially 3° with respect to the longitudinal axis
of the mounted catheter.

Each of the first and second beveled
profile blades 20, 22 ig mounted in a Heated guide
support 38, 40. Each heated guide support 38, 40
includes a suitable heater, such as an electrical
heating element, for heating the bevel profile blades
to an apprqpriate temperature. Moreover, each heated
guide support includes a suitable indexing mechanism
for translating the bevel profile blade towards the
unbeveled catheter as illustrated by the arrows 42,
44 in Figure 2, and then retracting the blades after
the beveling operation is completed. The
indexing mechanism might be simply a linear track of
gear teeth 46 positioned along the length of the bevel
profile blade, such that a drive motor and gear
controls translation of the blade. Prior to each
beveling operation, the bevel profile blades 20, 22
are initially retracted within their respective heated
guide supports 38, 40 in which they are heated to a
suitable forming and machining temperature, such as a
temperature equal to or greater than the melt
temperature (TM) of the specific polymer. -

The blade surfaces of the first and second
bevel profile blades 20, 22 are positioned on opposite
sides of the unbeveled catheter along a first axis
extending in the direction of arrow 23. The first and
second heated bevel profile blades 20, 22 are



Figures 4 and 5 are respectively a front elevational view and a top plan
view of a finished bevel ed catheter. DETAI LED DESCRI PTI ON OF THE DRAW NGS
Figures 1 and 2 are respectively a front elevational view and a top plan
view of a beveling station 10 for machining two bevel ed surfaces on an

uhbevel ed catheter tube 12. Catheter tubes are frequently fornmed by
extrusion of a suitable material such as polyurethane or Teflon[err], after
whi ch the extruded tube is cut into suitable | ength catheter tubes. Figures
1 and 2 illustrate an unbevel ed catheter tube 12 nounted on a central

support 14, stikaRsleteds ighGRPRiteAifessirashtBYARER otid®er needle (PHIN),

and posi ti onaghidvrdigl kemeldvrg Hlaniorhk0divhcehohSodesianed 4, form two
bevel ed surfaces pﬁ%ﬁfctivel 6 and 18 gp.the gatheter ube. The dista
end of a cathtterd ¢h §5F BHE 35E PRsEPPEEEERIRLLN the skin of a

patient, is tygrpaidicdlemed wileh fd futr sixilsevebedisgrtiate 16 having a
27lerr] bevel fglatiNe tihd NS dONUILYY WacBY B18heb EqGaLDE Sl The first
evel ed surface adjolnfs a secon .

rotate {(as indicated by arrow 48) the unbeveled

catheter therebetween around support 14 to pinch off

and shape the catheter with the beveled surfaces 24

and 26 defined by the bevel profile blades. The first

and second bevel profile blades are then retracted

from the beveled catheter, and the finished beveled

catheter is removed from the catheter beveling

station.

The blades 20, 22 are advanced a sufficient
distance to completely contact the entire
circumferential girth of the catheter. Upon
completion of the beveling operation, a small scrap
piece 50 of the tubing remains mounted on the catheter
support pin, and is later removed therefrom. The
plades are then withdrawn back into the heated guide
supports. The beveled catheter ig indexed to the left,
as illustrated in Figures 1 and 2, out of the beveling
station, and another unbeveled catheter is indexed
into the beveling station from the right side.

While several embodiments and variations of
the present invention for moldless beveling of
catheters are described in detail herein, it should be
apparent that the disclosure and teachings of the
present invention will suggest many alternative
designs to those skilled in the art.
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illustrated in
bl ades 20, 22 g
catheter tube as 1t is nounted in thel®eveling station. ﬂﬂ'a”p@nnencial |
production facility, an unbevel ed catheter tube 12 nounted on a-central ™’
support 14 as shown, woul d be nechanically indexed, as by a suitable

conveyer system

] bevel ed surface 18, typically having a 3[err] bevel relative to the
| ongi tudi nal axis of the cathet

The beveling station 10

r.
\Aﬂlmm‘j l Lt’ &Lﬁtml udes first and second bevel profile _
irapR n first and second si ~ofo e Uhbevel ed

SH\_\

in the direction of arrow 23 into the position illustrated

in Figures 1 and 2 whére Ptmeshadibriee bstgwkerathetsay 8AVHRET Bl e bl ades

20, 22.

: distal efid tblpetimdeeked MWL darRanh LayelisRhehi | e bl ade 20,
22 defines a first bl ade surface,24(ﬂﬁlégrﬁéigéela i vel
with respect to the |BngPPBUFHIFIEKidP of™P%h

st éep .bevel angle

He&t d™QUBEEENd bl ade

surface 26 def anicegt@aletal inétycshashpyobeviedt e & iraltaange to the

| ongi t udi nal

or

ext endi ng t dramgpbeitendinetatens] wherein each bevel profile

end surfa

8

ce

V52 Bevklophat IS H1aE08" FENT o QTR AR B0 nIPS 2 9P

ere rvery eep beve &8 surface 24

blade has a blade surface in the shape of bevels to be

imparted to the surface of the catheter, including a

relatively steep bevel angle blade surface at the

distal end of the catheter, and an adjacent relatively

shallow bevel angle blade surface, wherein the blade

surfaces of the first and second bevel profile blades

are positioned on opposite sides of the unbeveled
catheter along a first axis, and the first and second

bevel blades are translated in opposite directions;

b. heating the first and sgecond bevel

profile blades; and

c. translating the first and second heated

bevel profile blades in opposite directions along a

second axis which is substantially perpendicular to

the first axis towards the unbeveled catheter, wherein

the translating blades squeeze and rotate the

unbeveled catheter therebetween to pinch off and shape

the catheter with the beveled surfaces defined by the

bevel profile blades; and

d. retracting the first and second bevel

profile blades from the beveled catheter, and removing
the beveled catheter.

2. A method of beveling a catheter as

claimed in Claim 1, wherein each bevel profile blade

includes an end surface, with the relatively steep

This Sheet Has Been Replaced

NERAHTHR




bl ade edge 30 with the end surface which extends al ong tl?ﬂllﬂﬂgﬁiwjgmgm[
transl ati on of the bevel profile blade, with the |ateral n
projecting to a position inrediately adjacent to the cent’tal c?lihdrﬁcal
support 14. Each bevel profile blade also includes an angl ed bl ade edge 34
extending fromthe front 36 of the blatle; as defined by the direction of
translation thereof, to the lateral blade edge 30. 1In a preferred

enbodi ment, the relatively steep bevel - 8-
angle forns an angle of substantially 27[err] with respect to the

| ongi t udi nal baxes engtRebhadat surfachetxiendimy thwe and diowwing shal | ow bevel

angle forns ageapghepvhasubataniiah! ¥ndl&hd leiddlhd qapest %}:&é&%}] .
t het er. Eac f the first

| ongi tudi nal axis of the nounted ca . ) 0
and second b@¥8nE8dtprofrrangl a¥és 200n22the HHARAEHPD Pl heat ed gui de

support 38, 4@anbBachibmabedcgei BeveuppestiBS.bYld NGhigestige Sui tabl e
heater, SUChl%%e%glegﬁ%%giggge projecting to 2 position

immediately adjacent to the central cylindrical

support.

3. A method of beveling a catheter as
claimed in Claim 2, wherein each bevel profile blade
includes an angled blade edge extending from the front
of the blade, as defined by the direction of
translation of the blade, to the lateral blade edge.

4. A method of beveling a catheter as
claimed in Claim 3, wherein the relatively steep bevel
angle is substantially 27° with respect to the
longitudinal axis of the mounted catheter, and the
relatively shallow bevel angle is substantially 2°
with respect to the longitudinal axis of the mounted
catheter.

5. A method of beveling a catheter as
claimed in Claim 4, wherein the central cylindrical
support comprises a plastic hub introducer needle
(PHIN) , which eliminates an extra handling step
required by off cannula beveling, the step of
inserting a cannula into the beveled catheter.

6. A method of beveling a catheter as
claimed in Claim 4, wherein the central cylindrical
support comprises a support pin.

7. A method of beveling a catheter as
claimed in Claim 4, wherein unbeveled cathetexs are
introduced between the bevel profile blades, one at a



heating el enent, for heating the bevel profile bl ades toJ '
‘tenperature. Moreover, each heated guide support includ mmmmﬂmmﬂ
i ndexi ng nechani smfor translating the bevel profile blade tfowards *tfe -
unbevel ed catheter as illustrated by the arrows 42, 44 in Figure 2, and
then retracting the bl ades after. thelBeveling operation is conpleted. The

I ndexi ng nechani sm m ght be sinply a linear track of gear teeth 46
positioned along the length of the bevel profile blade, such that a drive

t d trols t lation of the blade. . Prior tq.each beveli
oper at | on, EABhov| D5RBE| PBOBRaHemoB, b5eck N Al per SAFRE eq wi thi n

t hei r respeehdigepeeageadiguilde soppbet 8iB88¢t 4ih iof WratislahdynakE heated to a

suitable formin d ;RN erature, such as a tenperature equal to
or greater tﬁ?aen%te%eg*ng?tggﬁgﬁpg%gggé (TM of the specific polyner.

The bl ade surfaces of 8t.he?f meshodndfsbevadinevaelcagrhsitidre alsl ades 20, 22 are
positioned Qi Q@§§L5pcgiq%s7gf hBeeYAbLEY 6@%'%?#?‘?& first axis
extending in fﬁé | Fection of arrowF23u The T1rst "an ]éecgﬁ%d%éated bevel
profile bl adds mmyntes foxr translation in a guide support which

extends along the second axis along the direction of
translation of the bevel profilé blades.

9. A method of beveling a catheter as
claimed in Claim 8, wherein each guide support
includes a heater element for heating the guide
support and the bevel profile blade mounted therein.

10. A method of beveling a catheter as
claimed in Claim 1, wherein the relatively steep bevel
angle is substantially 27° with respect to the
longitudinal axis of the mounted catheter, and the
relatively shallow bevel angle is substantially 3°
with respect to the longitudinal axis of the mounted
catheter.

y 11. A method of beveling a catheter as
claimed in Claim 1, whexein the central cylindrical
gupport comprises a plastic hub introducer needle
(PHIN), which eliminates an extra handling step
required by off cannula beveling, the step of
inserting a cannula into the beveled catheter.

12. A method of beveling a catheter as
claimed in Claim 1, wherein the central cylindrical
support comprises a support pin.

13. A method of beveling a catheter as
claimed in Claim 1, wherein unbeveled catheters are
introduced between the bevel profile blades, one at a



-9 - translated in opposite directions towards the un
along'the direction of arrows 42, 44, along a second axi g@‘m‘%ﬂ“m\mﬂ”ﬁm
substantially perpendicular to the first axis. During this operati®n,sthe
transl ati ng heated bl ades squeeze and rotate (as indicated by arrow 48) the
unbevel ed cat heter therebetween around&upport 14 to pinch off and shape
the catheter wiwth the bevel ed surfaces 24 and 26 defined by the bevel
profile blades. The first and second bevel profile blades are then
retracted fromthe beyel ed caéhet r, and. the fjnished be elefd cat heter is
renoved fromttlﬁ“@'cgﬁ/héf“épgbéf} ?Fﬁg iR o1 Ghrection a °n91'ﬁé1eol 2dES 20, 22 are
advanced a suhfiisCiperbeddstabae to chepiitetyiaoacirdim arilan &f
circunferential g{rt of hg cgghgter. Upon conpl etion of the beveling
operation, a evE rgﬁof%ﬁ Ee°58°%F t he tubing renmins nounted on the

cat heter support pin, aad i3 hatbodrefiovedel imgy of roathethe a3 ades are then
W t hdrawn back Jj. .he ed guj p S J eter is

i ndexed to tﬁ'}gﬁlg%ﬁ rlgls C???h\s?r‘agégsle%HFlgg%}trlegéqggﬂfﬂ%tﬁﬁd%t he beveling
station, and isnewartednSeversaneiehéeRrinsai gaEd@EWPRYT M iRvel i ng
station fromdheJds0hli otlbdehe second ax¥¥i hecsgvenal qardadideds and

vari ations of . ,
translation of the bevel profile blades.

15. A method of beveling a catheter as
claimed in Claim 14, wherein each guide support
includes a heater element for heating the guide
support and the bevel profile blade mounted therein.



the present invention for noldl ess beveling of catheters are described in
detail herein, it should be apparent that the disclosure and teachings of

the present invention will suggest nany alternative designs to those
skilled in the art. -10- CLAIMS :
I. A nethod of beveling a catheter havggg a distal end t inserted into

a patient conprising: a. positioning an unbev IEHE@&EBﬁ&ﬁ@;nTN
nmounted on a central cylindrical support between first and seREmdchgve
profile bl ades, nDunted for translatlon in opposite directions,
each bevel pAB i\ f gGREurf ace in the shape of bevels to be

angle bl ade Zﬂffigéfif%ﬁ‘f"lﬁ‘%? HEERES, 24t Sl Sal £y Bdddllangy Oo0, Peve!
relatively sﬁ@ﬁK@WQB@M@ICéﬁ@ﬁéeﬁpa831§hr&%@mﬁOWW@ﬁeﬁkﬁhhe bl ade surfaces of

the first an‘ée%ﬁfé‘%&‘ié&@.‘l?‘ 1@%9%%31%@91@&:@{ PRSI Onekl GRepRRPSi te sides:
of the unbevél ed cat het er .al ong a first, axis, and the first and second .
comprises positioning an unbeveled catheter mounted on
a central cylindrical support between flrst and second
bevel profile blades. Each bevel profile blade has a

blade surface in the shape of bevels to be imparted to

the surface of the catheter, including a relatively
steep bevel angle blade surface at the distal end of
the catheter, which is the end to be inserted into a
patient, and an adjacent rélatively'shallow bevel
angle blade surface. The blade surfaces of the first
and second bevel profile blades are positioned on
opposite sides of the unbeveled catheter along a first
axis. . The first and second bevel profile blades are
heated, and are translated in opposite directions
towards the unbeveled catheter along a second axis
which is substantially perpendicular to the first
axis. During this operation, the translating blades
squeeze and rotate the unbeveled catheter therebetween
to pinch off and shape the catheter with the beveled
surfaces defined by the bevel profile blades. The '
firgt and second bevel profile blades are then
retracted from the beveled catheter, and the finisghed
' beveled catheter is removed from the beveling station.
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bevel bl ades are translated in opposite directions; b. heating
the first and second bevel profile blades; and c. translating the
fjrst and second heated bevel profile bl ades in opp05| te directions along a
second axis which is substantlal I y perpendl cular to the first axis towards

t he unbevel ed cat hete tranfbatl ng bl ades sque ﬁﬁ?—ﬂﬁd—#@l
t he unbevel ed cat het .eb en to hch of f and shape¢ %‘%"é@%@ﬁérﬁﬂz.\'
with the bevel e§f| ne% by tpé bevel profile bl ddes; RIFHACED
d. retracting the fir ise gbevel profile blades fromthe bevel ed
cat heter, and.renovin bev | 68 Fht het er . 2. A net hod of
ind®a catheter a »nted L int4, wherein each bevel profile blade
es an end suiﬁ’eﬁ:’e","W‘t | atbyely steepng
Beve, i 7
18 prefile " /Q) -
blades 7“ ] Indexing
' 3¢ / i H>-#6  direction
Beveled product "2 y 7; e
Y i P
ljo If aa 30_’,4 H VO
Heated gulde supports

lé
Bcrap piece

4
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bevel

angl e bl ade surface extending to and formng a |"ateral

70222 ¥4
bl ade edge

with the end surface which extends along the second axis along the

direction of translation of the bevel

cylindrical support.
clained in Caim2, wherein each beve
bl ade edge extendlng fromthe front "o the bl ade,
direction of translation of the bl ade,

profil e bl ade,
edge projecting to a position imedi ately adjacent to t
3. A nethod of beveling
profile blade indgl

to the lateral
4. A nmethod of beveling a catheter as clainmed in Caim

with the | ateral bl ade
mnnf ral
heT il LT

as defii

blja e%ggé@bh%W7
, luherein the
espect to the

rel atively steep bevel angle is substantially 270 with
| ongi tudi nal axis of theMﬁ%Qﬁ§%ﬁ—%@ﬁ@ﬁi¥§7—5wﬁﬁiﬁﬁgﬁgﬁ Wﬁﬁﬂﬁf—shaLanghgﬁel

angle is substantlally 3[err] with respect to the longitudinal axis of the

mount ed cat g:ﬁt o of beveling a catheter as clained
in daim a4, T

i nt roducer needl e (PHI &l) V\pi eAf rgﬂ@tﬁﬁreq&iegg ra handling step required

by of f cannul a beveling, t cannula into the bevel ed
cat het er. 6. A meThedotsenty dnvrptieonttataengesexraddy in C ai m

4, wherein thg Seﬂéﬁﬂbdcibfﬂ%l&ﬁésélﬁ&%iu@w | St PPN PI N
7. A nethod of bevellng a catheter as
more particularly pertains to a cathetér beveling
method for forming catheter bevels which are
geometrically identical without the use of a catheter

beveling mold.

i cal support conprises a plastic hub

The subjéct invention provides a low
cost, low waste, high efficiency approach for
commexcially producing beveled intravenous (IV)
catheters, particularly thin walled catheters
constructed of a plastic material such as polyurethane
or Teflon®.

Intravenous catheters are particularly
used in medical applications for introducing blood,
plasma, or other fluids into the circulatory system of
a patient. While 1V catheters are available in
several different types, one common type of catheter
is constructed so as to be mounted upon a relatively
long, hollow cannula (needle) with a slight frictiomal
fit. A hub is attached to one end of the catheter and
is designed so as toc be connectable with and
detachable from an IV fluid supply line. To insert
the catheter into a patient, the cannula .and catheter
together are inserted through the patient’s skin into
a vein, and thereafter the cannula is withdrawn,
leaving the catheter in place therxein. -

As manufactured, catheﬁérs have distal

ends which are those ends to be insert;d through the



B ALE T SHERT
er pendi cul ar to
7 2 ROV 89y A
each beve

claimed in Caim4, wherein unbey r re introd
bevel profile blades, one at a U I "ﬂﬂ! G{I }UZ!'F :
time, by being indexed in a dire I i rst axis;

the direction of translation of the bevel profile bl ades.
met hod of beveling a catheter as claipgg.in Claim7, where
profile blade is nmounted for translation in a guide suppor
al ong the sec@BIMSis al ong the direction of translation of the bevel
profile bl ades. 9. A nmethod of beveling a catheter as clained in
Claim8, wherein each gui dB maphodtof risévelbing decdttiesdevingoa heati ng

10, A et hod P By 8 oG Sa b8 et NP EF s TRFS; ReR T HoRt IR L AN el n ¢ he
rel atively steep bevel aangbéitiosibgt ant inhéyePdf ecathatidrh mesypedt to the
I ongi tudinal gxis Qh+tRe EQ4RLEH: 621 helifShorfNHetBfen first and
- gsecond bevel profile blades, mounted for translation

in opposite directions, wherein each bével profile

blade has a blade surface in the shapelof bevels to be

imparted to the surface of the catheter, including a

relatively steep bevel angle blade surface at thé

distal end of the catheter, and an adjacent relatively

shallow bevel angle blade surface, wherein the blade

surfaces of the first and second bevel profile blades

are positioned on opposite sides of the unbeveled

catheter along a first axis, and the first and second

bevel blades are translated in opposite directions;

b. heating the first and second bevel
profile blades; and

¢. translating the first and second heated
bevel profile blades in opposite directions along a
second axis which is substantially perpendicular to
the first axis towards the unbeveled catheter, wherein
the translating blades sgqueeze and rotate the
unbeveled catheter therebetween to pinch off and shape
the catheter with the beveled surfaces defined by the
bevel profile blades; and

d. retracting the first and second bevel
profile blades from the beveled catheter, and removing
the beveled catheter. '

2. A méthod of beveling a cathetexr as
claimed in Claim 1, wherein each bevel profile blade
includes an end surface, with the relatively steep




relatively shallow bevel angle is substantially 3[err] wth-respect to the._

| ongi tudi nal axis of the nounted catheter. 11. A nethod oﬁ*bevellng a ;.=

catheter as claimed in Caim1, wherein the central cylindrigal support

conprises a plastic hub introducer needle (PH N), which eIannates- 4

handl i ng step required by off cannula Bgveling, the step o 1|nsert|ng a ‘

cannula into the bevel ed catheter. 12 A nethodi;f -bevel i.ng-a..
43 hd oo h bt o ri

catheter as clainmed in SILARLES SR Bpbapigiio| | n cal support
conprises a support pin. 13 A nethod of bevel i ngacatheter—as—

clained in (]kﬂgggmgrmhmweTHELUﬂBﬂﬁﬂSﬂ&Epatheters are introduced betmeen t he
bevel profile bl ades,
time, by being i ndexed P Zf%fefsésct“}e&ﬁ‘ogl &Ry cREmerFially; Brﬁéﬁlﬁéﬂ%. cular to

t he d|rectlcnnnﬁravannuau¢anheﬁenduyﬂmehebrprﬁbrhedbwadhs
geometrically identical catheter bevels. The method
comprises positioning an unbeveled catheter mounted on
a central cylindrical support between first and second
bevel profile blades. Each bevel profile blade has a
blade surface in the shape of bevels to be imparted to
the surface of the catheter, including a relatively
steep bevel angle blade surface at the distal end of
the catheter, which is the end to be inserted into a
patient, and an adjacent rélatively'shallow bevel
angle blade surface. The blade surfaces of the first
and second bevel profile blades are positioned on
opposite sides of the unbeveled catheter along a first
axis. The first and second bevel profile blades are
heated, and are translated in opposite directions
towards the unbeveled catheter along a second axis
which is substantially perpendicular to the first
axis. During this operation, the translating blades
squeeze and rotate the unbeveled catheter therebetween
to pinch off and shape the catheter with the beveled
surfaces defined by the bevel profile blades. The
first and second bevel profile blades are then
retracted from the beveled catheter, and the finished
beveled catheter is removed from the beveling station.

Figqure 1



14. ‘A method of bevel | ng a catheter as clained in Caim1, wherein each
bevel profile blade is nmounted for translation in a guide support which

extends al ong the second axis along the direction of t 9B o
bevel profile bl ades. 15. A met hod of beveli m@iﬁ Het ﬁﬁ

claimed in Caim114, wherein each guide support includesia heater eI emnert
for heating the guide support and the blev_el profile bl adu poudédivfheneijn.
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