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The present invention relates to processes for forning d@ﬁgfa #Ef@@”mﬂ;
and in particular for form ng beveled tips on tubulaer@?m er

pf oduct s.
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G _AND DIE CUT PROCES
EIELD OF THE INVENTION

5 The present invention relates to processes for forming
medical devices and in particular for forming beveled tips
on tubular catheter products.

F E_INV ON
10 _
It has long been known to taper the tip of a catheter, in
particular, a peripherally inserted intravenous catheter
in order to ease the insertion process. It has further
been found and most products today have a dual bevel
15 formed at the catheter tip. The first bevel is a taper of
3° and the second bevel is a taper of approximately 27°.
These tips may be formed for example by laser cutting as
shown in U.S. Patent No. 5,425,903 or by molding as shown
in U.S. Patent No. 4,661,300 to Daugherty.
20
The Daugherty patent shows a molding process in which a
single step operation is used to form and clip the
catheter. That is, the catheter is placed on a mandrel
extending with the catheter material extending beyond the
25 mandrel and this assembly is then inserted into a heated
mold to form the outer surface of the catheter. The
mandrel is advanced to a point where it engages the mold
surface to clip the flash from the catheter in a single

step.
30
" The single step process, however, has significant
disadvantages in that it provides for short tool life in
that both the mold and the mandrel are used also as
cutting devices and therefore must engage and wear upon
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BACKGROUND OF THE | NVENTI ON 10 It has | ong been known to taper the tip

of a catheter, in particular, a peripherally inserted intravenous

cat het er in order to ease the insertion process. It has further

been found and nost products today have a dual bevel- 15 formed at the
catheter tip. The first bevel is a taper of 3 and the second bevel is
a taper of approximtely 27[err]. These tips nay be fornmed for exanple
by | aser cutting as shown in U S. Patent_No. 5,425,903 or by nolding
as shown in US. Patent No. 4,661,300 to Daugherty. 20 The
Daugherty pat enéa&iowthdx (0! di THgi 1 QRS | Enabi C&mam us%qwlehét Suter

operation is usegd to formand clip the at heter, That the cat heter
is placed on a Wn%? £orm t 8RdiYhe chﬁﬁ'hF%‘ . aYREies rﬁ&ﬁeﬁ‘&l Atk ng
beyond the 25 betmelenl thed néndrelsamd ythe tdisn weaest agpomt ¢he hiwriea
surface of the die. Furthermore, tooling must be replaced
5 in order to maintain a sharp interface edge between the

mandrel and mold to provide appropriate cutting action.

The invention relates to a process for bevéling the tip of

10 an intravenous catheter. The process includes the steps
of placing '‘a tubular catheter on a mandrel which will
carry the catheter during at 1least a portion of the
processing. The mandrel extends beyond the end of the
tubular catheter material in at least one embodiment. A

15 mold is provided and is heated to a sufficient temperature
to soften the tubular catheter material. The mold is
provided with a tapered inner mold surface.

The catheter is inserted into the mdld by inserting the

20 mandrel-carrying catheter therein. The mandrel may pass
entirely through the mold and extend out an opposite end
thereof.

Insertion of the cathetér-carrying mandrel into the mold
25 allows the catheter material to melt and flow by contact
of the material with the inner surface of the mold. This
forms a predetermined outer surface to the catheter and a
portion of flash extending from the tip of the catheter.
The mandrel is then removed from the mold and a second
30 mandrel or cutter is inserted into the catheter while
"~ still in the mold. This mandrel or cutter has a larger
diameter then the first mandrel and by advancing the
second mandrel until it contacts a portion of the mold,

the tip of the catheter is trimmed of its flash.

JIM-219

This Sheet Has Been Replaced

[T




nold to formthe outer surface of the catheter. The mandrel is
advanced to a point where it engages the nold surface to clip the
flash fromthe catheter in a single step. 30 The single step
pr ocess, however, has significant di sadvantages in that it provides
for short tool life in that both the nold and the mandrel are used

al so as cutting devices and therefore nust engage and wear upon
REPLACEMENT SHEET -3 -

In an alternate embodlment of the present invention, the
tubular catheter is placed over a mandrel and a heated
mold is provided as described above. The catheter and
mandrel are inserted into the mold and the catheter

5 material is allowed to melt and flow along the inner
surface of the mold. The catheter material extends beyond
the desired catheter tip forming a portion of flash. The
catheter with flash is removed from the mold and
thereafter inserted into a die. The flash is severed from

10 the tip of the catheter material by inserting the mandrel
into the die until the mandrel contacts an inner surface
of the die.

In this process, the mandrel used in the die-cutting
15 operation may be different from that used in the molding
operation, thus limiting the wear on the mandel use in the
molding operation. Alternatively, the same mandrel may be
used in both the molding and die-cutting operation. 1t is
also contemplated that in the molding step, the mandrel
20 may pass completely through the mold and out an opening at
a second end of the mold while still permitting flash to
extend beyond the end of the desired catheter tip.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The invention will now be described with reference to the

attached drawings wherein:

Fig. 1 depicts the molding process of a first embodiment
" of the invention;

30
"Fig. 2 depicts the cutting step of the process of Fig. 1;
Fig. 3 shows the insertion of a catheter carrying mandrel
into a mold in a second embodiment of the invention;
JIM-219 —
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-2- each ot her. This means that during usage the outer surface
formed on the catheter varies as the contact bet ween the mandrel and
the die wears upon the inner surface of the die. Furthernore, tooling
must be replaced 5 in order to maintain a sharp interface edge between
t he mandrel and nold to provide appropriate cutting action.

SUWWARY OF THE | NVENTI ON The invention relates to a process for

beveling the tip of 10 an i ntravenous c_at4he_:[ er. The process includes the
st eps :

Fig. 4 shows a molding process in the second embodiment of
the invention depicted in Fig. 3;

Fig. 5 shows withdrawal of the catheter and mandrel from
5 the mold depicted in Fig. 3;

Fig. 6 shows insertion of the molded catheter and mandrel
into a die at a second station in the process of Fig. 3;

10 Fig. 7 shows the cutting of the flash from the end of the
formed catheter in the process of Fig. 3;

Fig. 8 shows withdrawal of the catheter and mandrel from
the die in the process of Fig. 3; and,
15

Fig. 9 shows withdrawal of the mandrel from the catheter
after formation of the catheter tip.

20 Catheters may be formed of different materials and are
normally extruded polymer tubes. The most prevalent
materials used in catheters today are
polytetrafluoroethylene and polyurethane.

25 The process will be described generically, however, the

' particular process parameters may easily be determined by

one of ordinary skill in the art. For example, the

temperature of the mold is selected in order to provide

for an appropriate molding characteristic without crushing

30 of the catheter material (due to under heating) or

" excessive running of the catheter material (due to over
heating).
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of placing a tubular catheter on a mandrel which will carry the
catheter during at |east a portion of the processing. The mandrel

ext ends beyond the end of the tubul ar catheter material in at |east
one enbodi nent. A 15 nmold is provided and is heated to a sufficient
tenperature to soften the tubular catheter material. The nold is
provided with a tapered inner nold surface, - The catheter is inserted
into the nold by inserting the 20 mandrelg carrying catheter therein. The
mandrel may pass entirely through the nold and extend out an opposite

end thergof.first embO@Bh&HON OF t‘EﬁecakE%tc:%rssca fyl r{g, 3,%@ Agt o
the nmold 25 allowﬁpthe cat het er, mater.i al and tac

of the material2RRYIFAHEON i depicted. ix Figs.nd| andThi s In thls process

a tubular catheter 1, for example a
polytetrafluoroethylene (PTFE) catheter, is placed over a
S carrying mandrel 2 of a given diameter (for example 20 ga.
0.045"0D). The mandrel 2 is made of stainless steel and
may be moved in any known manner such as by pneumatic
actuators, stopper motors or the 1like. A mold 3 is
provided having a tapered inner surface which compliments
10 the final shape desired on the outer surface of the
catheter. The mold is formed or machined from steel and
has an opening passing completely through the interior.
The opening has two tapers a first taper 5 of 3° extending
along the distal portion of the tube and a second taper 6

15 of 27° at the tip.

In the process the mold 3 is heated to approximately 680°F
and the catheter 1 and mandrel 2 are inserted into the
. mold 3. The contact between the catheter material and the
20 mold 3 heats the catheter material to approximately its
melting point and permits it to begin flowing within the
mold 3 and partially out the opening 7 at a second end of
the mold. The mandrel 2 is of a diameter which permits
passage completely through the mold without contacting the

25 mold surface. An area of flash 8 is formed at the end of
the catheter which will later be severed from the catheter
tip.

' The first mandrel is withdrawn from the mold 3 leaving the

30 catheter material within the mold. A second mandrel 9 or
~ punch is then inserted into the catheter 1. The second
mandrel 9 has a diameter larger than the first mandrel 2

and may be for example .037" for an 18 ga. IVC in
diameter. This mandrel 9 is sized such that it will not

JIM-219
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forms a predeterm ned outer surface to the catheter and a

portion of

flash extending fromthe tip of the catheter. The mandrel is then

renmoved fromthe nold and a second 30 mandrel or cutter

is inserted into

the catheter while still in the nold. This mandrel or cutter has a
| ar ger di anmeter then the first mandrel and by advancing the
second mandrel until it contacts a portion of the nold, the tip of

t he cat heter

10

15

20

25

30
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is trimed of its flash. -6 -

pass through the opening at the second end of the mold but
rather will engage the inner surface of the mold 3 to
punch and cut the flash 8 from the tip of the catheter.
The second mandrel 9 is then inserted through the catheter
1 until such point where it does engage the inner mold
surface, thus cutting the flash material from the end of
the catheter. After this process the mandrel and catheter
are withdrawn from the mold and the mold 3 is reheated for
a second operation. The catheter then continues along
with its processing to be formed into a final catheter
product. |

A second embodiment of the invention is depicted in Figs.
3 through 9. This embodiment may best be described as a
two station .process.

In the second embodiment a catheter 1 is placed upon a
mandrel 12 for insertion into a mold 13 in a manner
similar to that provided for the first embodiment. The
catheter 1 is positioned on the mandrel 12 with a portion
of the catheter material extending beyond the mandrel.
This mandrel 12 and catheter 1 assembly is then inserted
into the heated mold 13. This mold 13 is similar to the
mold described in connection with the first embodiment and
is also heated to a temperature of 680°F. As seen in Fig.
4 the mandrel 12 is inserted to a point where it does not
contact the inner mold surface but the catheter material
is permitted to heat and conform to the inner mold surface

"with a portion of flash 14 extending beyond the desired

end of the catheter. The molded catheter and mandrel 12

"are then withdrawn from the mold and cooled. It may be

preferable to permit the mold to cool ‘or withdraw the
catheter material when partially cooled and permit it to
finally cool outside of the mold.
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- 3- In an alternate enbodi nent of the present invention, the
tubul ar catheter is placed over a mandrel and a heated nold is

provi ded as descri bed above. The cat heter and mandrel are inserted
into the nold and the catheter 5 material is allowed to nelt and fl ow
al ong the inner surface of the nold. The catheter material extends
beyond the desired catheter tip formng a portion of flash. The
catheter with flash is renoved fromthe nmal g and thereafter inserted
into a die. The flash is .severed from 10 the tip of the catheter materi al

by inserting thssrr&néw in Fig] nsOthbemdﬂaedntdaitﬁdamrﬁxeﬁomha&ﬁean
i nner surface ocess, .t.he nandrel gsed

in the die- cuttfi'ﬂﬁ 1? aaﬁegzﬁel 8k r?aysﬁgoﬂfif fsétr tﬁi{or} rom% He¥q RS

nmol di ng example a second station on a turn table wherein the same
mandrel 12 carrying the catheter 1 is moved from the mold
5 position to a position aligned with the die 15. The
mandrel and molded catheter are then inserted into the die
15 to such a point that the mandrel engages the die
surface to cut the flash from the end of the catheter.

10 After the flash has been cut from the catheter the final
formed catheter and mandrel are removed from the die and
the catheter is removed from the mandrel. 1In this way the

.important molding surface of the first station does not
contact the mandrel and therefore is not subject to the

15 wear created in prior art processes where the mandrel and
mold engaged one another.

Furthermore the die may be made out of material selected
for its hardness and without regard for heat conductivity.

20 In this way the mold can be optimized for its heat
mass/donductivity and the die can be optimized for its
hardness and ability to withstand the wear caused by
contact with the mandrel.

25 The invention hés been described in connection with
certain preferred embodiments. The embodiments may be
modified and changed without departing from the scope of
the invention which is claimed with reference to the
claims attached hereto. For example, a tubular sharpened

30 blade may be substituted for the mandrel in the cutting

" _opertion, or the die may have a blade substitution
therefor.
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operation, thus limting the wear on the mandel use in the - ol di ng

operation. Alternatively, the sane nandrel may be used in both the
nol di ng and die-cutting operation. It is al so contenplated that in the
nol di ng step, the mandrel 20 may pass conpletely through the nold and out
an openi ng at a second end of the nold while st+++—pefﬁ+%%+ﬂg—#+ash to
extend beyond the end of the desired catheter tip. TICN
OF THE DRAWNGS 25 The invention will nog he descru "ﬁﬂ"iiﬁ%ﬂ@i

t he attached draw ngs wherein: Fig 1 deplctsct

process of a figraigmMerbodi ment of the inventlon Fig. 2 depicts

the cutting step of the process of Fig. 1;

1. A process for beveling the tip of a intravenous
catheter comprising the steps of:

a) placing a tubular catheter over a mandrel with said
mandrel extending beyond an end of the catheter to be
tipped;

10 b) heating a mold having a tapered inner mold surface;

c) inserting the catheter carrying mandrel into the mold
to engage the catheter material with said inner surface;

15 d) allowing the catheter material to melt and flow on
said inner surface to form a predetermined outer surface
to said catheter with flash extending beyond the desired
catheter tip;

20 e) removing the mandrel from the mold;

£) inserting a second mandrel of a larger diameter into
the catheter and mold; '

25 g) advancing said second mandrel until a portion of said
second mandrel engages said mold to cut the tip of said
catheter.

T 2. The process according to Claim 1 wherein the first
30 mandrel has a diameter from .0330% to .0340" and the
‘gecond mandrel has a diameter from .0365" to .0375" for 18

ga. IVC. [ —
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Fig. 3 shows the insertion of a catheter carrying mandrel

in a second enbodi nent of the invention;

- 4- Firg—4 shows a nol di ng process in the second enbodi nent of

" MR

10

15

20

25

30
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3. The process according to Claim 1 wherein the tubular
catheter is formed of polytetrafluoroethylene and the mold
is heated to a range from about 650°F to about 750°F.

4. The process according to Claim 1 wherein said mold
has an open second end and said first mandrel is sized to
pass completely through the mold and out of the second end
upon insertion within the mold. '

S. The process for beveling the tip of an I.V. catheter
comprising:

a) placing a tubular catheter over a mandrel;
b) heatiné a mold having a tapered inner mold surface;

c) inserting the catheter and mandrel into the mold to
engage the catheter with the inner mold surface;.

qd) allowing the catheter material to melt on said inner
surface to form a predetermined outer surface on said
catheter with flash extending beyond the desired catheter
tip;

e) removing the catheter and mandrel from the mold;

£) inserting the catheter into a die and severihg the
flash by contacting a mandrel within an inner surface of

" the die.

6. The process of according to Claim 5 wherein the

mandrel used to contact the inner surface of the die is a
mandrel different from the mandrel on which the tubular
catheter is placed for heating and molding.

into a nold

his Sheet Has Been Replaced




Fig. 5 shows withdrawal of the catheter and mandrel fromb5 the nold

depicted in Fig. 3;

and nnndrpl

Fig. 6 shows insertion of the nol ded catheter

nte—a die at a second station in the process of Fig. 3;

cathe

Fig. 9 sho
5
10
15

JIM-219

10 Fig. 7 sho cutting of the flash fromthe end of the f or med
cat he i u“ MB“L ﬁl of Fig. 3 Fig. 8 shows w thdrawal of the
L

rom the die in the process of Fig. 3; and, 15
wi t hdrawal of the mandrel frogbthe cat het er

7. The process according to Claim 5 wherein the mandrel
which contacts an inner surface of the die is the same
mandrel inserted into the mold to engage the catheter with
the inner mold surface to order to mold the catheter.

8. The process according to Claim 5 wherein said
inserting step includes passing said mandrel completely
through said mold and out a second opening of said mold.

9. The process according to Claim 5 wherein said tubular
catheter is formed of polytetrafluorocethylene.

10. The process according to Claim 5 wherein said mold is
heated to a temperature from about 650°F to about 750°F.
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after formation of the catheter tip. DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENT 20 Catheters may be fornmed of different naterials

and are normal |y extruded pol yner tubes. The nost preval ent

materi al s used in cat heters t oday are

pol yt etrafl uor oet hyl ene and pol yur et hane. 25 The process wll be
descri bed generically, however, the particul ar process paraneters nmay
easily be determ ned by . one of ording&y skill in the art. For
exanple, the tenperature of the nold%i s selected in order to provide
for an appropri« ¢ aetehtSki ¢ W t hout crushing 30 of the
cat heter mater Thng) or excessi ve runni ng of

the catheter material (due to over heat i ng) .
ELING AND DIE CUT PROCESS

5 A process for forming the tips on catheters is described

in which the catheter is placed on a mandrel and molded in

a mold. The mandrel may then be removed and a second

mandrel inserted. The second mandrel having a larger

diameter and adapted to contact inner surface of the mold

10 to thereby cut any flash formed at the end of the catheter

and separate the flash from the <catheter tip.

Alternatively, the mandrel and catheter are inserted into

the mold to mold the outer surface of the catheter

thereafter removed and inserted into a die to punch the

15 flash from the tip of the catheter material. The punch

process may be carried out by either the same mandrel or

a second mandrel adapted to the purpose of cutting or
punching the flash from the catheter.
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may be noved in any known manner such as by pneumatic actuators,

st opper notors or the I|ike. Anold 3 is provi ded having a tapered

i nner surface which conplinents 10 the final shape desired on the outer
surface of the catheter. The nold is forned or nmachi ned from stee

and has an openi ng passing conpletely through the interior. The
opening has two tapers a first taper 5 of 3 extending al ong t he
distal portion of the tube and a second taper 6 15 of 27[err] at the
tip. In the process the nold 3 is heated to approximately 680[err]F
and the catheter 1 and mandrel 2 are inserted into the nold 3. The
contact between the catheter material and the 20 nold 3 heats the
catheter material to approximately its melting point and permts it
to begin flowing within the nmold 3 and parti 4 t he opening 7 at

a second end of_] the mold. The mandrel 2 is 0243’;>??:r=, sbj ch
22225
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passage conpletely through the nold w thout contacting the 25 nol d

surface. An area of flash 8 is forned at the end of t he catheter
which will |ater be severed fromthe catheter tip. - The
first mandrel is withdrawn fromthe nold 3 | eaving the 30 cat het er
material within the nold. A second mandrel 9 or punch is then
inserted into the catheter 1. The second mandrel 9 has a dianeter

| arger than the first nandrel 2 and may be for exanple .037" for an
18 ga. I1VCin dianeter. This mandrel 9 is sized such that it wll

not .
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56? ‘pass through the opening at the second end of the nold but

rather will engage the inner surface of the nold 3 to punch and cut
the flash 8 fromthe tip of the catheter. The second mandrel 9 is then
i nserted through the catheter 5 1 until such point where it does engage
the inner nold surface, thus cutting the flash material fromthe end
of the catheter. After this processithe mandrel and catheter are
W t hdr awn frontthe'nDId and the nDId 31is reheated for a second
operati on., SeidiupP-ep-tihierinly S = = with its processing to
be fornmed into a flnal catheter product.
FIELD OF THE INVENTION
5 The present invention relates to processes for forming

medical devices and in particular for forming beveled tips
on tubular catheter products.

BACKGROUND OF THE INVENTION

10 .
It has long been known to taper the tip of a catheter, in
particular, a peripherally inserted intravenous catheter
in order to ease the insertion process. It has further
been found and most products today have a dual bevel

15 formed at the catheter tip. The first bevel is a taper of
3° and the second bevel is a taper of approximately 27°.
These tips may be formed for example by laser cutting as
shown in U.S. Patent No. 5,425,903 or by molding as shown
in U.s. Patent No. 4,661,300 to Daugherty.

20
The Daugherty patent shows a molding process in which a
single step operation is used to form and clip the
catheter. That is, the catheter is placed on a mandrel
extending with the catheter material extending beyond the

25 mandrel and this assembly is then inserted intoc a heated
mold to form the outer surface of the catheter. The
mandrel is advanced to a point where it engages the mold
surface to clip the flash from the catheter in a single
step. '

30 _
The single step process, however, has significant
disadvantages in that it provides for short tool life in
that both the mold and the mandrel are used also as
cutting devices and therefore must engage and wear upon
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A second enbodi nent of the invention is depicted in Figs. 3 through 9.
Thi s enbodi nent may best be described as a 15 two station process.

In the second enbodi ment a catheter 1 is placed upon a mandrel 12 for
insertion into a nold 13 in a manner simlar to that provided for the
first enbodi nent. The 20 catheter 1 is positioned on the mandrel 12 with
a portion of the catheter materi at 2xtendi ng beyond the nandrel .

This mandrel 12 and catheter 1 assenbly is then inserted into the
heat ed nol d €&Fh Tethedp| d Bhis Feansarthat:furing wsagejcthe; mutem

tcormectlt on \%x%ﬁ%és%i ftloriledendAditiRNt calHeler tﬁ@rﬁésgdafatnd t@arfat:act-E i
enper at ur e ,0 see e _nandre s ipserted to
a poi nt wheReYYe %eghﬁotmangx‘eﬂ ﬁ‘f‘gcttl?ﬁe difhcFerpPq RN a& %t

cat heter natsarfdce of the gddeni t Fertherhnoze, ahdot dngomust obe mepmd nol d

surfac% in order to maintain a sharp interface edge between the
mandrel and mold to provide appropriate cutting action.
SUMMARY OF THE INVENTION
The invention relates to a process for beveling the tip of
10 an intravenous catheter. The process includes the steps

of placing ‘a tubular catheter on a mandrel which will
carry the catheter during at least a portion of the
processing. The mandrel extends beyond the end of the
tubular catheter material in at least one embodiment. A

15 mold is provided and is heated to a sufficient temperature
to soften the tubular catheter material. The mold is
provided with a tapered inner mold surface.

The catheter is inserted into the mold by inserting the

20 mandrel-carrying catheter therein. The mandrel may pass
entirely through the mold and extend out an opposite end
thereof. '

Insertion of the catheter-carrying mandrel into the mold

25 allows the catheter material to melt and flow by contact
of the material with the inner surface of the mold. This
forms a predetermined outer surface to the catheter and a
portion of flash extending from the tip of the catheter.
The mandrel is then removed from the mold and a second

30 mandrel or cutter is inserted into the catheter while
still in the mold. This mandrel or cutter has a larger
diameter then the first mandrel and by advancing the
second mandrel until it contacts a portion of the mold,
the tip of the catheter is trimmed of its flash.

REPLACEMENT SHEET
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with a portion of flash 14 extendi ng beyond the desired 30 end of the
catheter. The nolded catheter and mandrel 12 are then withdrawn from
the nold and cooled. It may be preferable to permt the nold to cool
or withdraw the catheter material when partially cooled and permt it
to finally cool outside of the nold.

-7- As shown in Fig. 6 the nol ded gatheter is then inserted

In an alternate embodiment of the present invention, the
tubular catheter is placed over a mandrel and a heated

mold is provided as described above. The catheter and
~ mandrel are inserted into the mold and the catheter
5 material is allowed to melt and flow along the inner

surface of the mold. The catheter material extends beyond
the desired catheter tip forming a portion of flash. The
catheter with flash is removed from the mold and
thereafter inserted into a die. The flash is severed from

10 the tip of the catheter material by inserting the mandrel
into the die until the mandrel contacts an inner surface
of the die.

In this process, the mandrel used in the die-cutting

15 operation may be different from that used in the molding

operation, thus limiting the wear on the mandel use in the

molding operation. Alternatively, the same mandrel may be

used in both the molding and die-cutting operation. It is

. also contemplated that in the molding step, the mandrel

20 may pass completely through the mold and out an opening at

a second end of the mold while still permitting flash to
extend beyond the end of the desired catheter tip.

E SCRIPTION OF THE DRAWINGS
25 The invention will now be described with reference to the
attached drawings wherein:
Fig. 1 depicts the molding process of a first embodiment
of the invention;
30
Fig. 2 depicts the cutting step of the process of Fig. 1;

Fig. 3 shows the insertion of a catheter carrying mandrel
into a mold in a second embodiment of the invention;




into a die 15 at a second station. This may be f or exanpl e a second

station on a turn table wherein the sane mandrel 12 carrying the
catheter 1 is noved fromthe nold 5 position to a position aligned with
the die 15. The mandrel and nol ded catheter are then inserted into
the die 15 to such a point that the mandrel engages the die

surface to cut the flash fromthe end of the cat heter. 10 After the

fl ash has been cut fron1the catheter tFefTnal formed catheter and
mandr el are d.from.the.di.e and at heter ved fromthe
Tandr el 1 n 4 Bo1q 4l Bracess, i fGoApPand SRORRLASNT cof

station doestMQtinventt@mtégpichednnndFeb afg therefore is not subject to
the 15 wear created in prior art processes where the mandrel and

nol d engaged one anot her.
Fig. 5 shows w1thdrawa1 of the catheter and mandrel from

5 the mold depicted in Fig. 3;

Fig. 6 shows insertion of the molded catheter and mandrel
into a die at a second station in the process of Fig. 3;

10 Fig. 7 shows the cutting of the flash from the end of the
formed catheter in the process of Fig. 3;

Fig. 8 shows withdrawal of the catheter and mandrel from
the die in the process of Fig. 3; and,

15
Fig. 9 shows withdrawal of the mandrel from the catheter
after formation of the catheter tip.

E OF F 0]

20 Catheters may be formed of different materials and are
normally extruded polymer tubes. The most prevalent
materials used in catheters today are
polytetrafluoroethylene and polyurethane.

25 The process will be described generically, however, the
particular process parameters may easily be determined by
one of ordinary skill in the art. For example, the
temperature of the mold is selected in order to provide
for an appropriate molding characteristic without crushing

30 of the catheter material (due to under heating) or
excessive running of the catheter material (due to over
heating).
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Furthernore the die nmay be made out of material selected for its
hardness and without regard for heat conductivity. 20 In this way the
nold can be optimzed for its heat mass/ conductivity and the die can
be optimzed for its hardness and ability to withstand the wear caused
by contact with the mandrel. 25 The invention has been described
I n connection with certain prefersel enbodi nents. The enbodi nents may
be nodi fied and changed w t hout departing fromthe scope of t he

i nventi on WA chfisst| aembddimehtr cb6€r ethe t pridoess oft| s

hereto. For ié’n%@'&éﬂlc’%ﬁﬁ?ﬁﬂq@or t% dg rmfnt\ﬁhféltbs}dg{ ed for
for

the mandrel 1M the cuttin opertion,”~ o ave
substitutiorf ?h&&ﬁ%r catheter example

polytetrafluoroethylene (PTFE) catheter, is placed over a
S carrying mandrel 2 of a given diameter (for example 20 ga.
0.045"0D). The mandrel 2 is made of stainless steel and
may be moved in any known manner such as by pneumatic
actuators, stopper motors or the 1like. A mold 3 is
provided having a tapered inner surface which compliments
10 the final shape desired on the outer surface of the
catheter. The mold is formed or machined from steel and
has ‘an opening passing completely through the interior.
The opening has two tapers a first taper 5 of 3° extending
along the distal portion of the tube and a second taper 6
15 of 27° at the tip.

In the process the mold 3 is heated to approximately 680°F

and the catheter 1 and mandrel 2 are inserted into the

. mold 3. The contact between the catheter material and the

20 mold 3 heats the catheter material to approximately its
melting point and permits it to begin flowing within the

mold 3 and partially out the opening 7 at a second end of

the mold. The mandrel 2 is of a diameter which permits
passage completely through the mold without contacting the

25 mold surface. An area of flash 8 is formed at the end of
the catheter which will later be severed from the catheter
tip. -

The first mandrel is withdrawn from the mold 3 leaving the
30 catheter material within the mold. A second mandrel 9 or
punch is then inserted into the catheter 1. The second
mandrel 9 has a diameter larger than the first mandrel 2
and may be for example .037" for an 18 ga. IVC in
diameter. This mandrel 9 is sized such that it will not
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REPLACEMENT SHEET 1. A process for beveling the tip of
a i ntravenous cat heter conprising the steps of: 5

- f =

pass through the opening at the second end of the mold but
rather will engage the inner surface of the mold 3 to
punch and cut the flash 8 from the tip of the catheter.
The second mandrel 9 is then inserted through the catheter

S 1 until such point where it does engage the inner mold
surface, thus cutting the flash material from the end of
the catheter. After this process the mandrel and catheter
are withdrawn from the mold and the mold 3 is reheated for
a second operation. The catheter then continues along

10 with its processing to be formed into a final catheter
product.

A second embodiment of the invention is depicted in Figs.
3 through 9. This embodiment may best be described as a
15 two station - -process.

In the second embodiment a catheter 1 is placed upon a
mandrel 12 for insertion into a mold 13 in a manner
similar to that provided for the first embodiment. The

20 catheter 1 is positioned on the mandrel 12 with a portion
of the catheter material extending beyond the mandrel.
This mandrel 12 and catheter 1 assembly is then inserted
into the heated mold 13. This mold 13 is similar to the
mold described in connection with the first embodiment and

25 is also heated to a temperature of 680°F. As seen in Figqg.
4 the mandrel 12 is inserted to a point where it does not
contact the inner mold surface but the catheter material
is permitted to heat and conform to the inner mold surface
“with a portion of flash 14 extending beyond the desired

30 end of the catheter. The molded catheter and mandrel 12
are then withdrawn from the mold and cooled. It may -be
preferable to permit the mold to cool or withdraw the
catheter material when partially cooled and permit it to
finally cool outside of the mold.
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a) placing a tubular catheter over a mandrel with said mandr el

ext endi ng beyond an end of the catheter to be ti pped; 10 b)
heating a nold having a tapered i nner nold surface; O i nserting
the catheter carrying mandrel into the nold to engage the catheter
material with said inner surface; L5 d) al l owi ng the catheter
material to nelt and fl ow on said % Mmer surface to forma

predet er m ned i °Hh'BES, 6, e pSPlch CELBELEL "hL" ehed e Ead 0
into a die 15 at a second station. This may be for
example a second station on a turn table wherein the same
mandrel 12 carrying the catheter 1 is moved from the mold

S position to a position aligned with the die 15. The
mandrel and molded catheter are then inserted into the die
15 to such a point that the mandrel engages the die
surface to cut the flash from the end of the catheter.

10 After the flash has been cut from the catheter the final
formed catheter and mandrel are removed from the die and
the catheter is removed from the mandrel. In this way the
important molding surface of the first station does not
contact the mandrel and therefore is not subject to the.

15 wear created in prior art processes where the mandrel and
mold engaged one another.

Furthermore the die may be made out of material selected

for its hardness and without regard for heat conductivity.

20 In this way the mold can be optimized for its heat

mass/conductivity and the die can be optimized for its

hardness and ability to withstand the wear caused by
contact with the mandrel. '

25 The invention has been described in connection with
certain preferred embodiments. The embodiments may be
modified and changed without departing from the scope of
the invention which is claimed with reference to the
claims attached hereto. For example, a tubular sharpened

30 blade may be substituted for the mandrel in the cutting
opertion, or the die may have a blade substitution
therefor.
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20 ‘e) removi ng the mandrel fromthe nold; f) inserting a
second nmandrel of a larger dianmeter into the catheter and nol d; 25
g) advanci ng sai d second mandrel until a portion of-said——— —second”

mandrel engages said nold to cut the tip of said , : 2.
The process according to Caim1l V\/nereig the first B%MM i!‘“jm!“““
di ameter from .0330" to .0340" and the second I n I adret-er
from. 0365"M75" for 18 ga. |VC.

1. A process for beveling the tip of a intravenous
catheter comprising the steps of:

a) placing a tubular catheter over a mandrel with said
mandrel extending beyond an end of the catheter to be
tipped;

L0 b) heating a mold having a tapered inner mold surface;

c) inserting the catheter carrying mandrel into the mold
to engage the catheter material with said inner surface;

L5 d) allowing the catheter material to melt and flow on
said inner surface to form a predetermined outer surface
to said catheter with flash extending beyond the desired
catheter tip;

20 ' e) removing the mandrel from the mold;

£) inserting a second mandrel of a larger diameter into
the catheter and mold;

25 g) advancing said second mandrel until a portion of said
second mandrel engages said mold to cut the tip of said
catheter.

2. The process according to Claim 1 wherein the first
30 mandrel has a diameter from .0330" to .0340" and the
second mandrel has a diameter from .0365" to .0375%" for 18
ga. IVC. o
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cat het er

3.
Is fornmed of pol ytetrafl uoroethyl ene and tthe nold IS he

The process according to Caim21 wherein the tubular

to a range from about 650[err]F to about 750[err]F.

according to Claim1 wherein said nold has an-oHlmum“u“" mnm

first mandrel is sized to pass conpletely through the noltd &nd*o
t he second end _ . -9 -

10

15

20

25

30

3. The process according to Claim 1 wherein the tubular
catheter is formed of polytetrafluorcethylene and the mold
is heated to a range from about 650°F to about 750°F.

4. The process according to Claim 1 wherein said mold
has an open second end and said first mandrel is sized to
pass completely through the mold and out of the second end
upon insertion within the mold.

at ed
ocess
d said
ut of

5. The process for beveling the tip of an I.V. catheter

comprising:
a) placing a tubular catheter over a mandrel;
b) heating a mold having a tapered inner mold surface;

c) inserting the catheter and mandrel into the mold to
engage the catheter with the inner mold surface;.

a) allowing the catheter material to melt on said inner
surface to form a predetermined outer surface on said
catheter with flash extending beyond the desired catheter
tip;

e) removing the catheter and mandrel from the mold;

£) inserting the catheter into a die and severing the
flash by contacting a mandrel within an inner surface of

‘the die.

6. The process of according to Claim 5 wherein the

‘mandrel used to contact the inner surface of the die is a

mandrel different from the mandrel on which the tubular
catheter is placed for heating and molding.
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upon i 'on wi thin the nol d 10 5. The process for beveling the
tip of an 1.V. catheter r| si ng: a) pl aci ng a tubul ar

cat heteru ”m"mmm heating a nold having a tapered inner
nmol d sur ’"’ |nsert| ng t he catheter and mandrel into the nold
to engage “th8 catheter with the inner nold surface; 20 d)
allowing the catheter material to nel4 X said inner
7. The process according to Claim 5 wherein the mandrel
which contacts an inner surface of the die is the same
mandrel inserted into the mold to engage the catheter with
the inner mold surface to order to mold the catheter.

8. The process according to Claim 5 wherein said
inserting step includes passing said mandrel completely
through said mold and out a second opening of said mold.

L0 9. The process according to Claim 5 wherein said tubular
catheter is formed of polytetrafluoroethylene.

10. The process according to Claim 5 wherein said mold is
heated to a temperature from about 650°F to about 750°F.
L5
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surface to forma predeterm ned outer surface on said catheter with

fl ash extendi ng beyond the desired catheter tip; 25 e) renovi ng
the catheter and nmandrel fromthe nold; f) i nserting the catheter
into a die and severing the flash by contacting a mandrel -within an

i nner surface of the die. 30 6. The process of according to
Claim5 wherein the : mandrel used {p contact the inner surface of the
dieis a mandrel different fromthe mandrel on which the tubul ar

catheter isapbeRadT! OF EE! TNYENTGORD! di ng.

N CUT PROCESS

5 A process for forming the tips on catheters is described

in which the catheter is placed on a mandrel and molded in

- a mold. The mandrel may then be removed and a second

mandrel inserted. The second mandrel having a larger

diameter and adapted to contact inner surface of the mold

10 to thereby cut any flash formed at the end of the catheter

.and separate the flash from the catheter tip.

Alternatively, the mandrel and catheter are inserted into

the mold to mold the outer surface of the catheter

thereafter removed and inserted into a die to punch the

15 flash from the tip of the catheter material. The punch

process may be carried out by either the same mandrel or

a second mandrel adapted to the purpose of cutting or
punching the flash from the catheter.

20  Figure 1 REPLACEMENT SHE?T
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8. The process according to Caim 5 wherein said I nserting
step includes passing said mandrel conpletely t hrough said nold and
out a second opening of said nold. 10 9. The process according to

Claim5 wherein said tubul ar catheter is fornmed of
pol yt etraf | uor oet hyl ene. 10. The process according to Cdaimb5
wherein said nold is heated to a tzeqperature from about 650[err]F to

about 750[err]F. 15
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