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$1- FLASHLESS CATHETER BEVELI NG PROCESS BACKGROUND OF THE | NVENTI ON ]”30 LIS
.Field of the Invention The present invention relates generally to a S
“ft ashl ess cat het er bevel i ng process, and nore particularly pertains to a
eatheter bevel i ng process for form ng catheter bevels whi chogq6 wer
geonetrically identical and w thout any r e Udat @ Riorif\h-RS$H0215TdREc\ Poies et
invention relates to a method for flashl ess beveling of an intravenous (IV)
catheter, and nore particularly pertains to a method for fornj g'a bevel ed

tipon athin walled cg ﬁ’:@séﬁcfcéaﬁ such as

pol-yur et hane or Tefl on ar e Po tlcul arly used

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates generally to a
‘flashless catheter beveling process, and more
particularly pertains to a catheter beveling process
for forming catheter bevels which are geometrically .
identical and without'anf resultant flash.

The present invention relates to a method
for flashless beveling of an intravenous (IV)
catheter, and more particﬁlarly pertains to a method
for forming a beveled tip on a thin walled catheter
constructed of a plastic material such as polyurethane '
or Teflon®. | .

Intravenous cathetérs.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 frlctlonal
fit. A hub is attached to one end of the catheter and
is designed so as to be connectable with and
detachable from an IV fluid supply line. To insert
the catheter into the patient, the cannula and

" catheter together are inserted through the patient’s
skin into a vein, and thereafter the cannula can be
withdrawn, leaﬁing the catheter in place therein.

As manufactured, catheters have distal ends
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irn medi cal applications for introducing blood, plasma, or other fluids into
& he circulatory systemof a-patient. Wiile |V catheters are available in
“several different types,. one conmon type of catheter is constructed so as
to be nounted upon a relatively | ong, hgllow cannula (needle) with a slight
frictional fit. A hub is attached.to one end of the catheter and is

desi gned so as to be connectable with and detachable froman IV fluid
supply line. To insert the catheter into the patient, the cannula and
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distal or leading end is not de51rable since the blunt
tip tends to resist insertion into the skin, thereby
increasing the difficulty and trauma of the insertion.
Moreover, insertion of a blunt 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 probléms The methods for
providing such a beveled tip, however, are relatlvely
few and often not publlcly 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 beveling of catheters in large quantities.

2. Discussion of the Prior Art

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



-Q - which are those ends to be inserted through the skln of a patient.

The

use of a catheter with a blunt distal or leading end is not desirable sirce
the blunt tip tends to resist insertion into the skin, thereby increasing

the difficulty and trauna of the insertig. Moreover,
tip increases the irritation to the surrounding tissue,
| nportantly,

met hods for providing SUﬁgw
often not publicly disclose

i nsertion of a blunt
and perhaps nore

adds significantly to the pain and disconfort of the patient
during insertion. Consequently, in the prior art .the tips on |V catheters
have been tapasedebrgdemeteg o6 thencathetéhe af orenenti oned probl ens. The

the 27° bevel did not end or terminate at the upper
surface of the beveling mold. Instead, the upper end
of the 27° bevel terminated approximately 0.020 inches

-_below the upper surface of the beveling mold, with the

upper 0.020 inches of the mold defining the shape of a
hollow cylindrical land. During commercial operation,
the process controls were such that in some instances
the molten polymer did not completely £ill the 27°
bevel volume (a short shot), and in other instances
the molten polymer extruded beyond the 27° bevel
volume into the 0.020 inch hollow cylindrical land.
The molded part was then considered to be finished in
the condition as molded, and vision inspection systems
would reject parts with excessive flash or
insufficiently filled parts.
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Accordlngly, it is a primary object of the
present invention to provide a catheter beveling
process which forms catheter bevels that are
geometrically identical and without any resultant
flash. ' '

A further object of the subject invention is
the provision of a catheter beveling process which
allows polymeric tubing to flow freely when heated to
define the basic bevel geometry. This makes beveling
much easier than prior art beveling processes, because
it makes the process much more robust with respect to
the tolerances for process parameters, and also can
reduce total bevelihg time. More impo;tantly,.it
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pol yur et hane catheters are particularly difficult to form and thus there
are relatively few known nethods whereby a beveled tip can be forned on a
pol yur et hane catheter. Accordingly, a method for beveling an IV catheter is
desi rabl e which provides a uniformbevelgd tip, and is sufficiently fast
and sinple so as to permt beveling of catheters in large quantities. 2.

Di scussion of the Prior Art In the prior art, catheters with bevels have
been produced by nolding a catheter in a catheter beveling nold defining

t he bevel ed sabpewsfexdet cahdetteanndemavalgod theopgbcpss filajshct i ng
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and the present invention, in the beveling mold the upper
end of the distal endmost bevel (27° bevel) terminates
at the upper surface of the beveling mold, with the.
distal endmost bevel and the upper surface of the _
beveling mold forming an acute angle and a felatively
sharp circular edge. Accordingly, when a cone pin is
lowered onto and contacts the beveling mold, the
beveled lower end of the cone pin contacts the
relatively sharp circular edge formed by the upper
surface of the mold and the distal endmost bevel, and
is very effective in pinching off and. completely
removing the extrudate flash.

In accordance with the teachings herein, the
present invention provides a flashless catheter
beveling process in which a beveling catheter mold has
‘an internal cavity which defines the external beveled
shape of the-catheter and also has a circular hole
centrally located therein. 1In the beveling mold, one
end of a distal endmost interior bevel terminates at
the surface of the beveling mold, with the distal
endmost bevel and the surface forming an- angle at the
edge of the circular hole. A cylindrical support pin

_is inserted into a hollow extruded catheter tube. The
beveling mold is heated and positioned relative to and
around the extruded catheter tube with the cylindrical
support pin positioned in the circular hole of the
mold. This arrangement melts the extruded catheter
tube to allow it to flow within and assume the shape
defined by the internal cavity of the beveling mold,



ffl ow freely throughout the nold and define the basic - 3- bevel geonetry
of the catheter. However, in the prior art, the upper end of the 27[err]
bevel did not end or termnate at the upper surface of the beveling nold.
linstead, the upper end of the 27[err] begvel term nated approximately 0.020
i nches bel ow the upper surface of the béveling mold, with the upper 0.020
inches of the nold defining the shape of a hollow cylindrical Iand. Duri ng
comerci al operation, the process controls were such that in sone instances

the mol ten polydeindi fofieln COAPhELELmatbLikler24bres] chevagnval ure (a

short shot), and in oth I nst ances,
narrow annular gap defined between the cylindrical

support pin and the circular hole. The cylindrical
support pin is then withdrawn from the circular hole
in the beveling mold, and one end of a cone pin is
positioned in contact with the circular hole. The
cone pin contacts the circular edge formed by the
surface of the mold and the distal endmost bevel, and
pinches off the extrudate flash which has been
extruded through the narrow annular gap. The catheter
mold is then removed from the molded catheter, and the
cylindrical support pin is withdrawn from within the
finished and molded catheter.

In greater detail, the distal endmost bevel
and the surface of the beveling mold form.an acute
angle and a relatively sharp circular edge. Moreover,
the cylindrical support pin is initially inserted into
the hollow catheter tube to project a distance beyond
the end of the hollow extruded catheter tube, and is
later withdrawn until it is positioned just below the

. gurface of the beveling mold.

The beveling mold is heated by being
positioned within and contacting a temperature
controlled heater block, and the cone pin extends
through an aperture in the temperature cont:olled
heater block. The'temperature controlled heater block
includes an internal frustoconical cavity having the
same general shape as an external frustoconical
surface of the beveling mold to maximize the heat flow
therebetween.

The distal endmost bevel extends at a bevel



tfie nol ten pol ymer extruded beyond the 27[err] bevel volunme into the 0.020
I nch hollom/cyllndrlcal | and. The nol ded part was then considered to be
finished in the condition as nol ded, and vision inspection systens would
regject parts with excessive flash or insgtficiently filled parts. SUMWARY
OF THE | NVENTI ON Accordingly, it is a primary object of the present

I nvention to provide a catheter beveling process which forns catheter
bevel s that are geonetrically identical and without any resultant flash. A
further objectneaflet f sudhsaEnt imldnyt i27? el tthergupegdtsiton tie a cat heter
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to define the eonetry Kes™ beve
The beveling catheter mold further deflnes a second

interior bevel extending at a bevel angle of
substantially 3° with respect to the longitudinal axis.
of the mold and the molded catheter.

After molding the beveled catheter, the
beveling catheter mold is cooled by a flow of air
directed across the mold, and the cooling air also
blows away the pinched off extrudate. 1In one
embodiment, the cylindrical support pin is hollow and
after molding the beveled catheter, a cooling flow of
compressed air is directed through the hollow
cylindrical support pin.

During the flashless catheter beveling
process, the beveling mold is removed downwardly by a
servo control system at an initial fast rate onto the
extruded catheter tube until a shallow tapered portion
of the mold begins to contact the extruded hollow
catheter tube. Thereafter, the servo system lowers
the heated mold downwardly onto the extruded catheter
tube at a slower, controlled approach rate, melting
the exterior surface of the extruded catheter tube to
allow it to flow within and assume the shape defined
by the interior cavity of the beveling mold. The
downward travel of the heated catheter mold is stopped
by the servo control system as the molten catheter
material flashes through the narrow,annular gap.

BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing objects and advantages of the



nuch‘easier than prior art beveling processes, because it makes the process
much 'nore robust with respect to the tol erances for process paraneters, and
al so can reduce total beveling time. Mre inportantly, it -4- all ows
exact and clean renoval of the process_fl.ash. Pursuant to the catheter
bevel i ng process of the present invention, in the beveling nold the upper
end of the distal endnost bevel (27[err] bevel) term nates at the upper
surface of the beveling nold, with the distal endnost bevel and the upper
surface of thg R Ilﬁlﬁréﬂdltbri OF & N ma@mg argiiee s evel Agvel y sharp

cireular Edgpréﬁgﬁﬁwﬁa§38é moég]fgagnfy 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 throughoﬁt the several
views, and in which:

Figure 1 illustrates the first step of the
flashless catheter beveling process of the present
invention in which a beveling mold which defines the
external shape of the catheter is positioned within to
contact and be heated by a temperature controlled
heater block, a cyllndrlcal cone pin with a
frustoconical tapered bottom tip extends through a top
aperture in the temperature controlled heater block,
and an extruded hollow catheter tube is positioned
"centrally below the beveling mold;

Figure 2 illustrates the second step of the
flashless catheter beveling process in which a
cylindrical support pin is inserted into the hollow
extruded catheter tube; -

Figure 3 illustrates the third step of the
flashless catheter bevelihg process in which the
beveling mold is moved downwardly at a rapid rate onto
the extruded catheter tube positioned on the '
cylindrical support pin.

Figure 4 illﬁstrates the fourth step of the
flashless catheter beveling process in which the .
heated beveling mold is positioned around the extruded
catheter tube, and is then moved downwardly at a



kowered onto and contacts the beveling nold, the bevel ed | ower end of the
cone pin contacts the relatively sharp circul ar edge forned by the upper
surface of the nold and the distal endnost bevel, and is very effective in
pinching off and conpletely renoving theg extrudate flash. In accordance
with the teachings herein, the present invention provides a flashless

cat heter beveling process in which a beveling catheter nold has an internal
cavity which defines the external bevel ed shape of the catheter and al so

has a circul fga][gwéle C@éﬁé%iyeé%%éf&'aél?e{-ﬂ:& ha1t PRgbene! épert@éd, one

end of a dis endhost i nterior bevel term nates at The surface of the

bevel i ng nol dculsg (4o tdbleW sifal t@ kb WhEdin and aAaues, theeshaPhi ng an
angle at the ggen&d byecké ' tnt&ridpl aviegybEnthecbevelppgriopdp

Figure 5 illustrates the fifth step of the
flashless catheter beveling process in which the
beveling mold has melted the materialhdf the catheter
tube, such that the molten cétheter material fills and
is shaped by the heated beveling mold, and some of the
molten catheter material flashes through the thin
annular gap defined between the cylindrical support
pin and a circular hole in the top of the beveling
mold; ‘

' Figure 6 illustrates the sixth step of the
flashless catheter beveling process in which the
cylindrical support pin has been withdrawn downwardly
and is positioned just below the top surface of the
beveling mold, and a top cone pin is lowered into a
position in contact with the circular aperture in the
top of the beveling mold, such that the flash which
has been extruded through the narrow annular gap is
piﬁched off by the beveled surface of the cone pin;

" Figure 7 illustrates the seventh step of the
flashless. catheter beveling process in which the
catheter mold is raised back into contact with the
temperature controlled heater block to be reheated for
the next cycle of opérafion, and the cylindrical
support pin is withdrawn downwardly from within the
finished and molded catheter;

DETAILED DESCRIPTION OF THE DRAWINGS
Referring to the drawings in detail, Figure




Fs inserted into a hollow extruded cat heter tube. The beveling nold is

heat ed and positioned relative to and around the extruded catheter tube
with the cylindrical support pin positioned in the circular hole of the:
.ol d. This arrangenent nelts the extrudeg. catheter tube to allowit to flow -
wi thin and assunme the shape defined by the internal cavity of the beveling
nol d, and the nolten catheter material flashes through a narrow annul ar
gap defined between the cylindrical suppart pin and the circular hole. The
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which defines the overall exterior beveled shape of a

molded catheter 16, which is shown in Figure 7. As
jllustrated in Fiqure 2, an extruded polymeric tubing -
to be molded into a beveled catheter is supported on a-
support through pin 18. The support pin 18 is
inserted into the beveling mold 12 from the bottom
thereof and projects through the mold and extends into
and through a circular aperture 20 in the top of the
mold 12. The beveling mold 12 defines a first
interior beveled shoulder 22 extending at a bevel
angle of substantially 27° with respect to the
longitudinal axis of the mold 12 and the molded
catheter 16, and further defines a second interior
beveled shoulder 24 extending at a shallow bevel angle
of substantially 3° with respect to the longitudinal
axis of the mold 12 and the molded catheter 16.

The extruded polymeric tubing 26 is fed into
the mold supported on the through pin 18, and is
melted by the heated exterior beveling mold 12 to
conform to the interior shape of the beveling mold.
éome of the plastic melt will flow between the support
pin 18 and the aperture 20 to form an extrudite flash
thereat. The support pin 18 is then withdrawn from
the circular aperture in the mold, and a cone pin 28
having a beveled or tapered bottom tip 30 is lowered
from above to pinch off the extruded flash.

Figure 1 illustrates the first step of the
flashless catheter beveling process in which the
beveling mold 12, which defines the desired external



cbne pin contacts the circular edge forned by the surface of the nold and
the distal endnost bevel, and pinches off the extrudate flash which has
been extruded through the narrow annul ar gap. The catheter nold is then
renoved fromthe nol ded catheter, and thg<ylindrical support pinis
withdrawn fromw thin the finished and nol ded catheter. In greater detail,

t he distal endnost bevel and the surface of the beveling nold forman acute
angle and a relatively sharp circul ar edge. Mreover, the cylindrical
support pin i bewveledachapensdr ttde icstheter hdld posdatilontedr windbeint,0 proj ect
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bevel i ng nol dhe@kerbblelckng2nol Fhies teopesthturehgionfrolled heater
block 32 includes an internal frustoconical cavity 34
having the same general shape as the external
frustoconical surface 36 of the beveling mold 12 to
maximize the heat flow therebetween. A cylindrical
cone pin 28 with a frustoconical tapered bottom tip 30
also extends through a céntral aperture in the _
temperature controlled heater block. An extruded
hollow cylindrical catheter tube 26 is positioned
centrally below the beveling mold 12. _

Figﬁrefz illustrates the second step of the
flashless catheter beveling process in which a
cylindrical support pin 18, which can be hollow, is
inserted into the hollow extruded catheter tube 26 and
projects a distance thereabove.

Figure 3 illustrates the third step of the
flashless -catheter beveling process in which the
beveling mold 12 is moved downwardly at an initial
fast rate, preferably by a servo control system, onto

~ the extruded catheter tube 18 until the shallow
tapered portion 24 of the mold begins to contact the
extruded hollow catheter tube 26.

' Figure 4 illustrates the fourth step of the
‘flashless catheter beveling process in which the
heated mold 12 is positioned around the extruded
catheter tube 16, and the servo control system lowers
the heated mold 12 downwardly onto the extruded
catheter tube at a slower, controlled approach rate,
melting the exterior surface of the extruded catheter



positioned within and contacting a tenperature controlled heater block, and
“the cone pin extends through an aperture in the tenperature controlled
heat er bl ock. The tenperature controlled heater block includes an internal
frustoconi cal cavity having the sanme ngﬁpal shape as an external
frustoconical surface of the beveling nold to maxi m-ze the heat flow

t herebet ween. The di stal endnost bevel extends at a bevel angl e of
substantially 27[err] with respect to the longitudinal axis of the nold and

the nol ded catfigeeto ahgokevel tBYflawh@iiehimlahd Wddime dalel RAape second
' nterior bevehe 1%ZQQL99t%% in %%ggra@yéié¥ of the beveling mold. '
Figure 5 illustrates the fifth step of the
flashless catheter beveling process in which the
beveling mold 12 has moVed downwardly until the mold
pin 18 is positioned within the circular aperture 20,
and the material of the catheter tube 16 has been
melted and shaped by the heated beveling mold. The
downward travel of the heated catheter mold 12 is
stopped by the servo control system as the molten
catheter material flashes through the thin annular gap
defined between the cylindrical support pin 18 and the
circular hole 20 in the top of the beveling mold.
Figure 6 illustrates the sixth step.of the
flashless catheter beveling process in which the
support pin has been withdrawn downwardly until it is
positioned just below the top surface of the beveling
mold. The cone pin 28 is then lowered into a position
in which the lower beveled surface 30 thereof contacts
the edge of the circular aperture 20 in the top of the
beveling mold, such that the flash which has been
extruded through the narrow annular gap is pinched off
by the beveled surface of the cone pin. The cone.pin
extends siightly into the circular aperture in the
mold, and pusheé against the interior circular edge of
the 27° mold bevel. At this time, the beveling mold
12 is cooled by a directed flow 38 of compressed
cooling air which is directed to flow over the
frustroconical outer surface 36 of the mold. The
cooling air also blows away the pinched off extrudate.
In those embodiments wherein the cylindrical support



substantially 3[err] with respect to the longitudinal axis of the nold and
the nmol ded catheter. After nolding the bevel ed catheter, the beveling
catheter nold is cooled by a flow of air directed across the nold, and the
cooling air also blows away the pinchedjgtf extrudate. In one enbodlnent
the -cylindrical support pin is hollow and after nolding the bevel ed
catheter, a cooling flow of conpressed air is directed through the hol | ow
cylindrical support pin. During the flashless catheter beveling process,

t he beveling ﬁi?hd].BS 1rsemamd>wdouswa&alhgtbatadsehvmgﬁm:@@ s;yst emat an

initial fast raﬂg ontgthe toruded cathe er.tube u% 39 Iowt pered
portion of thEORHERILEGON éoﬁPQEFeFﬁg eREFulAY RIE%DRS ube.
Thereafter, tupwardly $hxbagm1¢WBrhollow cyllndrlcal.through p1n.

Figure 7 illustrqtes the seventh step of
the flashless catheter beveling process in which the
cone pin has been withdrawn upwardly, and the catheter
mold 12 has been raised back. into contact with the
temperature controlled heater block 32 to be reheated
for the next cycle of operation. The cylindrical
support pin 18 is withdrawn downwardly from within the
finished and molded catheter 16, and the finished and
molded catheter is removed from the 'molding station. '
The molding station is then ready for the next cycle
of operation as explained herein. Figure 7 also
illustrates the shape of the finished molded catheter
which -has a precision beveled surface 42 at 27°
relative to its longitudinal axis and also has a
precision beveled surface 44 at 3° relative to its
longitudinal axis.

In different alternative embodiments, the
beveled surface 30 of the cone pin could be rounded,
curved or tapered with various degrees of steepness.
The different movements as described herein are .
relative movemenfs,'and so the extruded catheter tube
and support pin might be moved relative to the
beveling mold, and likewise for the movement of the
cone pin, and the movement of the beveling mold-
relative to the temperature controlled heater block.
Moreover, other forms of heating of the beveling mold
might be employed. Likewise, the relative movements
might be imparted by moving systems other than a servo



the heated nol d -downwardly onto the extruded catheter tube at a sl ower,
control l ed approach rate, nelting the exterior surface of the extruded
catheter tube to allowit to flow within and assune the shape defined by
the. interior cavity of the beveling nolLds_-The downward travel of the heated
catheter nold is stopped by the servo control systemas the nolten catheter
mat eri al flashes through the narrow annul ar gap. BRI EF DESCRI PTI ON OF THE
DRAW NGS The foregoi ng objects and advant ages of the -7- present

i nvention forc@nﬁf@mrgygﬁemgtherné bonel piig mighesalsdyb&e nore. readlly

under stood by g@fffgﬁéé not .to be in direct contact with the heater
block to prevent excessive heating thereof.

While several embodiments and variations of
the present invention for a flashless catheter
beveling process are described in detail herein, it
should be apparent that the disclosuré'and_teachings
of the present invention will suggest many alternative
designs to those skilled'in the art.



fn the art wwth reference being had to the follow ng detail ed description
of several preferred enbodi nents thereof, taken in conjunction with the "
acconpanyi ng draw ngs wherein |like el ements are designated by identical
reference nuneral s throughout the severgl_views, and in which: Figure 1
Illustrates the first step of the flashliess catheter beveling process of
the present invention in which a beveling nold which defines the external
shape of the catheter is positioned within to contact and be heated by a

tenperature Gepby 9ld *4iefe Ty ock, a cylindrical cone pin with a
frustoconi cal tapered bottomtilp extends through a top aperture in the

tenperature controlled heater block, and an extruded hol |l ow catheter tube
i s positioned centrmalfiladilens datHeteat ivgreiinly process

comprising:

a. heating a beveling catheter mold which
has an internal cavity which defines the external
beveled shape of the catheter and has a circular hole
centrally located therein, and wherein in the beveling
mold, one end of a distal endmost interior bevel
terminates at a surface of the beveling mold, with the
distal endmost bevel and the surface of the beveling
mold forming an angle at the circular edge of the
hole; _

b. .inserting a cylindrical support pin into
a hollow extruded catheter tube;

c. positioning the heated beveling mold
relative to and around the extruded catheter tube with
the cylindrical support pin positioned in the circular
hole in the catheter mold, thereby melting the _
extruded catheter tube to allow it to flow within and
assume the shape defined by the internal cavity of the
beveling mold, and the molten catheter material .
flashes through a narrow annular gép defined between
the cylindricél support pin and the circular hole in
the beveling mold; )

d. withdrawing the cylindrical support pin.
from the circular hole in the beveling mold;

e. positioning the end of a cone pin in
contact with the circular hole in the beveling mold,
such that the cone pin contacts the circular edge
formed by the surface of the mold and the distal

-



Figure 2 illustrates the second step of the flashless catheter bevelfng
process in which a cylindrical support pinis inserted into the holl ow
extruded catheter tube; Figure 3 illustrates the third step of the

f1ashl ess catheter beveling process in.ygich the beveling nold is noved
downwardly at a rapi‘d rate onto the extruded catheter tube positioned on
the cylindrical support pin. Figure 4 illustrates the fourth step of the
fl ashl ess cat heter beveling process in which the heated beveling nold is
posi tioned argifmbséthebewél ushed pﬁm@béerofﬂbeheaﬁMash whichnhasdbdennwar dl y

at a extruded through the narrow annular gap, and
f. separating the molded catheter and the
beveling catheter mold and withdrawing the cylindrical
pin from within the finished and molded catheter.

2. A flashless catheter beveling process as
:claimed in claim 1, wherein the distal endmost bevel
and the surface of the beveling mold form an acute
angle and a relatively sharp circular edge.

3. A flashless cvatheter beveling process as
claimed in claim 1, wherein the cylindrical support
pin is inserted into the hollow catheter tube to
project a distance beyond the end -of the hollow
extruded catheter tube.

4. A flashless catheter beveling process as
claimed in claim 1, wherein the beveling mold is
heated by being positioned within and contacting a
temperature controlled heater block, and the cone pin
extends through an aperture in the temperature
controlled heater block.- :

5. A flashless catheter beveling process as
claimed in claim 4, wherein the temperature controlled
heater .block includes an internal frustoconical cavity
having the same general shape as an external
ffustoconical surface of the beveling mold to maximize
the heat flow therebetween.

6. A flashless catheter beveling process as
c1a1med in claim 1, whereln the cyllndrlcal support
pin is withdrawn until it is p091t10ned just below the
surface of the beveling mold.

7. A flashless catheter beveling process as
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si ower, controlled approach rate, nelting the extruded tube to allowit to
floww thin and assune the shape defined by the interior cavity of the
beveling nold; Figure 5 illustrates the fifth step of the flashless-
cat heter beveling process in which the_pgveling nold has nelted the
material of the catheter tube, such that the nolten catheter material fills
~and is shaped by the heated beveling nold, and sone of the nolten catheter
material flashes through the thin annular gap defined between the:
cylindrical:nuaﬁmédrﬂﬂléﬁuhm.LirwhéﬁE1hothei@1§hslt@mdm6sthbebeWeling
bevel i ng-pr octEiendE A o ReeShyrhbte BE o SheboRe P EY 12 bEEk i ¢ har awn
downwar dl y eumbépemmst¢|bhedlpugitbéinaﬂthnlsopfsuhéameldfandethe
molded catheter. -
8. A flashless catheter beveling process as
claimed in claim 1, wherein the beveling catheter mold
further defines a second interior bevel extending at a
bevel angle of substantially 3° with respect to the
longitudinal axis of the mold and the molded catheter.
9. A flashless catheter beveling process as
claimed in claim 1, wherein after molding the beveled
catheter, the beveling catheter mold is cooled by a
flow of air directed across the mold, and the cooling
air also blows away the pinched off flash extrudate.
10. A flashless catheter beveling process as
- claimed in claim 1, wherein the cylindrical support
pin is hollow, and after molding the beveled catheter
a cooling flow of compressed air is directed through
the hollow cylindricél-support pin.
11. A flashless catheter beveling process as
. claimed in claim 1, wherein the beveling mold is moved -
downwardly by a servo control system at a fast rate
onto the extruded catheter tube until a shallow
tapered portion of the mold begins to contact the
extruded hollow catheter tube.
12. A flashless catheter beveling procéss as
claimed in claim 11, wherein after the shallow tapered
portion of the mold begins to contact the extruded
hollow catheter tube, the servo control system lowers
the heated mold downwardly onto the extruded catheter
tube at a slower, controlled approach rate, melting
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beveling nold, and a top cone pin is lowered into a position in contact
with the circular aperture in the top of the beveling nold, such that the
flash which has been extruded through the narrow annular gap is pinched off
by. the bevel ed surface of the cone pin.ifigure 7 illustrates the seventh
step of the flashless.catheter beveling process in which the catheter nold
is raised back into contact with the tenperature controlled heater bl ock
to be reheated for the next cycle of operation, and the cylindrical support
pinis wthdrene exverbodl guiface of hthet brtiudedhedthetesntdped €at heter;
DETAl LED DESCR {1, O o THEOPRHAY SR°Lbblfe! Bnb"8ndha a0Pzatd dota !
by the interior cavity of the beveling mold.

13. A flashless catheter beveling process as
_claimed in claim 12, wherein the downward travel of
the heated catheter mold is stopped by the servo
control system as the molten catheter material flashes
through the narrow annular gap.
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-9- 1 illustrates a nol ding arrangenent 10 which includes a heated beveling
mol d 12, the interior shape 14 .of which defines the overall exterior
bevel ed shape of a nolded catheter 16, which is shown in Figure 7. As
i{lustrated in Figure 2, an extruded pohgoeric tubing to be nolded into a
bevel ed catheter is supported on a support through pin 18. The support pin
18 is inserted into the beveling nold 12 fromthe bottom thereof and
projects through the nold and extends into and through a circular aperture
20 in the tomB$TRAETNOFdATHE. DIBELOSUREI ng nol d 12 defines a first interior

beve! e shout der 22 oxt g 88ithad KGR ERoheyR BPRIANHLA 1y 2Tl
which a beveling catheter mold has an internal cavity
which defines the externai beveled shape of the
catheter and also has a circular hole centrally .
located therein. In the beveling mold, one end of a
distal endmost interior bevel terminates at the -
surface of the beveling'mold, with the distal endmost
bevel and the surface forming an angle at the edge of
the circular hole. A cylindrical support pin is
inserted into a hollow extruded unbeveled catheter
tube. The beveling mold is heated and positioned
relative to and arqund the extruded catheter tube with
the cylindrical support pin poéitioned in the circular
hole of the mold. This arrangement melts the'extruded
catheter tube to allow it to flow within and assume
the shape defined by the internal cavity of the
bevéling mold, and the molten catheter material
flashes through a narrow annular gap defined between
the cylindrical support pin and the circular hole.
The cylindrical support pin is then withdrawn from the
circular hole in Ehe beveling mold, and one end of a-
cone pin is positioned in contact with the circular
hole. The cone pin contacts the circular edge formed
by the surface of the mold and the distal endmost
bevel, and pinches off the flash which has been
'extruded through the annular gap. The moided catheter
is then removed from the catheter mold, and the
cylindrical support pin is withdrawn from the finished
and molded catheter.
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catheter 16,, and further defines a second interior bevel ed shoul der 24
extending at a shall ow bevel angle of substantially 3[err] with respect to
the Iongitudinal axis of the nold aanNd the nol ded catheter 16. The .
extruded pol yreric tubl ng 2601 g to th@oﬂﬂ}hﬂ ‘fgpported on the through
pin 18, and @ Serond 412 to conforn1to
the interior B
bet‘'ween t he
t hereat. Theg
the nold, a
| owered fro
the first st

. ?'1 illustrates
n whi ch the
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beveling nold 12, which defines the desired external bevel ed shape of
the catheter, i's positioned within, to contact and.be heated by, a
tenmperature-controll ed heater block 32. The tenperature controlled heater
bl ock 32 includes an internal frisaggoni cal cavity 34 having the sane
general shape as the external frus bni Ca'coﬁUbin'i' 36 of the beveling.nold
12 t o maxi Mginesees o i 5 s 2 one pin 28 with a

frust oconi cd .central Wﬁﬂi@
in the tenp 1 ow cyl i gitiofiad heatar
cat heter tuh 12(,1&& 32

beveling mold 12

e Support pin /8
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Frgure 2 illustrates the second step of the flashless catheter beveling
process in.which a cylindrical support pin 18, which can be hollow, is
inserted into the holl ow extruded catheter tube 26 and projects a di stance
t hereabove. Figure 3 illustrates the third step-of the flashless catheter
bevel i ng process in which the béassng nDL£h~_.j soved downwardly at an
fhitial f agt < of er ab . ervo/ contr ol =SVstem onto the extruded

cat heter t§

_ S R : B he nol d {0RGEARIFE-C
contact thjgs : i R LSt I ate §‘ alar
fourth ste A , E R DR \\ i 2 tﬁiﬁ ég%
mold 12 is ' L : Lol RO : SO~ and t
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beveling mold / 2
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the heated nold 12 downwardly onto the extruded catheter tube at a sl ower,
‘control |l ed approach rate, nelting the exterior surface of the extruded

cat het er tube to allowit to flow within and assunme the shape defined by
the interior cavity of the beve}lng nmold. -Figure 5 illustrates the fifth
step of the flashig : bevel i ndes ess |n whi ch the bevellng nol d

12 has noved down
circular aperture
‘nmel ted and shaped
heat'ed cat heter
nmol t en
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catheter material flashes through the thin annul-ar gap defi ned between the
cylindrical support pin 18 and the circular hole 20 in the top of the
beveling pold. Figure 6 illustrates the sixth step of the flashless

cat heter beveling process in which the TlalaTalqs pln has been withdrawn
downwardly until i surface of t he :
beveling nold. The § SEEeREN Whi ch t he

| ower bevel ed surf aperture
20 iin the top of t SR been
extruded t hrough t | ed
surface of the con B rcul'ar
aperture in the nolg ge of the

27[err] nold bével

flash here 27 degres bevel
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12 is cooled by a directed flow 38 of conpressed cooling air which is

directed to flow over the frustroconical outer surface 36 of the nold. The

cooling air also blows away the pinched off extrudate. In those enbodi ments

wher.ein the cylindrical support. . -12-_pin 18 is hollow, as illustrated in
S Dt itk g ct ed upwardly

es the
fich the cone
¥ been rai sed

Figure 6, a coof
t hrough t he hol v
seventh step of
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tenperature controlled heater block 32 to be reheated for the next cycle of
‘operation. The cylindrical support pin 18 is w thdrawn downwardly from
wthin the finished and nol ded catheter 16, and the fini shed and nol ded
catheter is renoved fron1the nDIdlng stati on. The nol ding station is then
ready for the pex I S bl gure 7 al so
illustrates th N ’ : EERERIMN- S o precision
bevel ed surf acs B s and al so
has a precisio ongi t udi nal
axis. In diffe e 30 of the
cone pi.n coul dj ees of

st eepness. Thel
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- 9703195- 9
rel ative novenents, and so the extruded catheter tube and supporthgggsgight
be noved relative to the beveling nold, and |i kew se for the nove f

t he-cone pin, and the novenent of the beveling nold relative to the
tenperature controlled heater block. Mreover, other forns of heating of

t he beveling nold m ght be enployed. Likew se, the relative novenents m ght
be i nparted by noving systens other thén a servo .-13- control systens.

The cone pin mght also be positioned not to be in direct contact with the
heater bl ock to prevent excessive heating thereof. Wile several

i men nd vari atj
embodiments and variatypisuPkss CATHETER BEVELING PROCESS

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates generally to a
flashless catheter beveling process, and more
particularly pertains to a catheter beveling process
for forming catheter bevels which are geometrically .
identical and without ‘any resultant flash. _

The present invention relates to a method
for flashless beveling of an intravenous (IV)
catheter, and more particularly pertains to a method
for forming a beveled tip on a thin walled catheter
constructed of a plastic material such as polyurethane .~
or Teflon®. _

Intravenous cathetéts are particularly used
in medical applications for introducing blood, plasma,
or- other f£luids 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 frictional
fict. A'hub is attached to one end of the catheter and
is designed so as to be connectable with and ’
detachable from an IV fiuid supply line. To insert
the catheter into the patient, the cannula and

' catheter together are ihé;ﬁtgd ﬁhfpugh the patient’s
skin into a vein, .and Ehéféafter the cannula can be
withdrawn, leaﬁing the catheter in place therein.

As manufactured, catheters have distal ends
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t he p?eéen; invenpion for a flashless catheter beveling process 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. -14- WHAT IS CLAIMED I S; 1. A flashl ess
catheter beveling process conprising: heating a beveling catheter nold -
mﬂlch hﬁs an internal cavity which deftfies the external bevel ed shape of
the catheter and has a circular hole centrally | ocat erein, and wherein
in the beveling e ASHLBSS CATHETER BEVELING PROCESS' _

ABSTRACT OF THE DISCLOSURE
A flashless catheter beveling process in
which a beveling catheter mold has an internal cavity
which defines the external beveled shape of the
catheter and also has a circular hole centrally
located therein. In the beveling mold, one end of a
distal endmost interior bevel terminates at the
surface of the beveling mold, with the distal endmost
bevel and the surface forming an angle at the edge of
the circular hole. A cylindrical support pin is
inserted into a hollow extruded unbeveled catheter
tube. Th;"beveling mold is'pgated and positioned
relativé.to and around the extruded catheter tube with
the cylindrical support pih positioned in the circular
hole of the mold. This arrangement melts the extruded
catheter tube to allow it to flow within and assume
the shape defined by the intermal cavity of the
beveling mold, and the molten catheter material
flashes through a narrow annular gap defined between
the cylindrical support pin and the circular hole.
The cylindrical support pin is then withdrawn from the
circular hole in the beveling mold, and one end of a
cone pin is positionéd in contact with the circular
hole. The cone pin contacts the circular edge formed
by the surface of the mold and the distal endmost
bevel, and pinches off the flash which has been
extruded through the annular gap. The mpided catheter
is then removed from the catheter mold; and the

cylindrical support pin is withdrawn from the finished
and molded catheter.

Figure 1
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nol d, one end of a distal endnost interior bevel termnates at a surface of
the beveling nold, with the distal endnost bevel and the surface of the
beveling nold form ng an angle at the circular edge of the hole; b. '
inserting a cylindrical support pin into a hollow extruded catheter tube;

c. positioning the heated beveling nold relative to and around the extruded
catheter tube with the cylindrical support pin positioned in the circular
hole in the catheter nold, thereby neltThg t he extruded catheter tube to
allowit to flow within and assune the shape defined by the internal cavity
of the beveling nold, and the nolten catheter material flashes through a
narrow annul ar gap deflned betmeen the cylindrical support pin and the
circular hole in - g

conepit 2.3
taitiperature-
controlted heatet
black 32
10
beveling mold / 2
extruded catheter
22 tube '
= 4
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t he béveling mold; d. withdraw ng the cylindrical support pin fromthe
circular hole in the beveling nold; e. positioning the end of a cone pin
in contact with the circular hole in the beveling nold, such that the cone
pin contacts the circular edge fornmed by the surface of the nold and the

di st al -15- endnost bevel and pinches off the flash which has been
extruded through the narrow annul ar gap; and f. separating the nol ded
catheter and the beveling catheter nold-2nd wi thdrawi ng the cylindrical pin
fromw thin the finished and nol ded cat heter.

cone pin 34

. teinpérature-
dohtralled heatsr
black 32
beveling mold 12
e S-v,gpcr:'piﬂ /8
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2. A fl ashl ess catheter beveling process as clainmed in claim1, wherein
the distal endnost bevel and the surface of the beveling nold forman acute
angle and a relatively sharp circular edge. 3. A flashless catheter

bevel i.ng process as clainmed in claim11l, wherein the cylindrical support pin
is inserted into the hollow catheter tube to project a distance beyond the
end of the hollow extruded catheter tube. 4. A flashless catheter beveling
process as claimed in claim1, wherein-3he beveling nold is heated by being
positioned within and contacting a terfperature controll ed heater bl ock, and
the cone pin extends through an aperture in the tenperature controlled
heater bl ock. 5. A flashless catheter beveling process as

oonepin 23

. tenipérature-
cotittolied hastar
block 32
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claimed in claim4, wherein the tenperature control |l ed heater block

I ncl udes an internal frustoconical cavity having the sanme general shape as
an external frustoconical surface of the beveling nold to naxim ze the heat
flow t herebetween. 6. A flashless catheter beveling process as clained in

claim1l1, wherein the cylindrical support pinis withdrawm until it is
positioned just below the surface of the beveling nmold. 7. A flashless
cat het er beveling process as -16- cl#rmed in claim1, wherein the distal

endnost bevel extends at a bevel .angle of substantially 27[err] with
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respect to the longitudinal axis of the nold and the nol ded catheter. 8. A
fl ashl ess catheter beveling process as clained in claim1l, wherein the
beveling catheter nold further defines a second interior bevel extending at
a bevel *angl e of substantially 3[err] with respect to the |ongitudinal axis
of the-nmold and the nol ded catheter. 9. A flashless catheter beveling
process as clainmed in claiml, wherein after nolding the bevel ed catheter,
t he beveling catheter nold is cooled.ﬁ& a flow of air directed across the
nol d, and the cooling air also blows away the pinched off flash extrudate.
10. A flashless catheter beveling process as clainmed in claim1, wherein
the cylindrical support pin is hollow g after nol di ng the bevel ed
catheter a coolirg iy CUaSEEaNS W RV W e RO

27 degres bevel
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the hollow cylindrical support pin. 11. A flashless catheter beveling
process as clainmed in claim1l, wherein the beveling nold is noved
downwar dl y* by 'a servo control systemat a fast rate onto the extruded
catheter tube until a shallow tapered portion of the nold begins to contact
t he extruded holl ow catheter tube. 12. A 'flashl ess catheter beveling
_process as clained in claiml11, mherein;gjter the shal |l ow tapered portion
of the nold begins to contact the extrudeg—holl ow catheter tube, the servo
control .system | owers the heated nold dowwardly onto the extruded catheter
tube ‘at a slower__controlled apprqQach_ rate, nelting

32

flash pinch off c | compressed air 39

2¢

REPLACEMENT SHEET
22 JAN 1998

compressed alr
(hollow pin enly)

Fz'j'. é

4o /8




+

-17- the exterior surface of the extruded catheter tube to allowit to flow
within and assume the shape defined by the interior cavity of the beveling
mol d. 13. A flashless catheter beveling process as clained in claim12, '
wherein the dowmward travel of the heated catheter nold is stopped by the .
servo control systemas the nolten catheter material flashes through the
narrow annul ar gap.
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