, DEe3e8p5<( gmmum\\\mmmmEER BEVELI NG AND DI E CUT PROCESS 5 The present
“invention r cesses for form ng nedical devices and in

particul ar for f.eg@ng bevel ed tips on tubul ar catheter products. 12 NOV 2002
-BACKGROUND OF THE I NVENTION 10 It has | ong been known to taper the tip of a
catheter, in particular, a peripherally inserted intravenous catheter in
order to ease the insertion process. -It1 kas further been found and npst

products today have a dual beveI 15 forned at the catheter tip. T i
bevel 15 o AIMIITIR Bl aGsnxR: QusaRacess taper of apor ox( TN
These tips may be for rred for exarrpl e by | aser cutting as shown | :

Pat ent No. 5,425,903 or by nolding as shown in U S. Patent No. 4, 661880 to
Daugherty. mmt shows a nol di ng process in which a
single step operation is used to formand clip the catheter. That is, the

cat heter pl aced on_a.mandrel exte n th the cathefer terial

ext endi ng %&fonﬂr?ﬂﬁnES 1pYsRtden, f‘?ﬁ‘% aygerﬁcﬂfﬁsssetsh Px nggﬂnéﬂgi nto a
heat ed nol chedd dadr deieesutnd snrpareiohlahef aatfiratiting bewelwdddpsi s
advanced t ta S e nmold surface to clip the flash
fromthe cg’t é:t?%rﬂi n a stﬁing ?ggﬁﬁ%%g]t he single step process, however,

has significant disadvantages in that it provides for short tool life in

t hat bot h tHaa-rEREANE : fTrge used al so as cutting devices and
thergf ore nust engage and wear upon -2 12 NO V 2002 each other. This
means% hat duri ng usage the outer surface formed on the catheter varies as
t he cont actItb&tamdmrtdteoermahmiwramb tdepet checarip ofon theheteer, 4w f ace of

t he die. r t ool | : t A in a
sharp int eﬁaace e gag’be%)mé%ﬁg?%?%r%ggréﬁg ggg ?8"‘?3%%9?%5‘%& opri ate
cutting actirorer@mNVpRYeaseThEe NVEGRH WEOMTHr 9gRasit | obt r B &t durtbex process
Iﬁr bevel i rteérhefbuadofatﬂ& ﬁBs\:nt[S@é(ctﬁB@&@ ¢34Rot Q{ave-T hs niwfssewa udfﬁ

e steps q eter carry the
cat heter dtﬁqxﬁ‘beaéta@é‘ﬁ b&?"ﬁro g tﬁBep%E%Eg?‘ﬁ 1 ﬂ?e%?(ﬂeé'l ofxt ends
beyond t he 3®nandf théeseubnﬂabevan.hdasea taperi af appndbximﬁélpnk?%nbodl ment .
A 15 nold | V, i er I soften
t he tubul ar ceDsH?l '%&%j xgﬁt?)gr)li’%l PS%SQ E?E F%HE\EES §gdlE§gE ggttgﬁg\ﬁeg I nner
mol d sur f achowrhelne 41 et datient Ager t5e:d4251,t%3'~t xRyl hoddings avst ish@winhe 20

nmandr el - carjiyiggs Caided ¥ NJerE) 661,360 "B BAhgHEewass entirely through
t he rgol d and extend out an opposi te end thereo%

The Daugherty patent shows a molding process in which a
single step operation 1is 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



Insertion of the catheter-carrying mandrel into the nold 25 allows the
catheter material to nmelt and flow by contact of the material wth

i nner surface of the nold. This forns a predeterm ned outer surface iﬁ“Wﬂ&n
-cat heter and a portion of flash extending fromthe tip of the catheter. The
mandrel is then renoved fromthe nold and a second 30 nmandrel or cutter is
inserted into the catheter while stild 2r the nold. This nmandrel or cutter
has a | arger dianmeter then the first nmandrel and by advancing the second
mandr el untéacht ogbetact s Thifor Mpansofthate dMrdng husagp othe heuterheter is
trimred of édﬁfééé‘sQomea 2o O¥¢n2002athétet N vk fdd €Al gnemindicaprt of the

present invention, the tubular catheter is placed over a mandrel and a

heat ed mol PEEWeRHYtHEd BANGKREL r ABSY tZ';ﬂ)‘?)vg1eTh‘é‘="'?:’<§1? h&Pon ke ndidesl are

i nserted i durtdee o dh@ndiehe EFaitkértobe etesl fhgimust |KéNQ"épthcEﬂ| t and
fl ow al ong {he

ner , sutf f the | d.. The cat het er t r|a t ends
beyond t he %S?Fgﬁrcﬁ?hwgﬁgfqﬁ forY rgl%gf alrﬂ)‘g?ff%ﬁeofg?ﬁgg f-weRa S‘ het er
wi th fl ash nandreebvastl fradd ttiee prsivil den @ ppiveYpasifatey dumﬁn'Ige(aqtriiom.a die. The
flash is severed from10 the tip of the catheter material by inserting the
mandrel into the d|e unti | the mandrel contacts an inner surface of the
di e. | n thissiEkss AR 2lYised in the die-cutting 15 operation may
be differenthé rméﬂwom&@iawd ht% aobﬁlbaesepﬁéﬁtwﬁeliw&ﬁé ity &g the
wear .qn the nandg use int gang gerat on.. Al at|é$§¥ t he sane
mand may? et BERHVFRCOYDt AR F AR ﬁBT Rﬁ aR§°&ra: C&PF'H €5p SHFPSIt i s
al so cont enpf apddctihgt a ntubelanl chaltgextee'p om he rmmthsél 2ehiraly wddd

CoTPLCLel | SRR Ot Soliphdrapd QWA BROTLAMSP! £ RBRRRARCAGe Olepighe !

while still tting 0 exte eyon S|red
cathetert|RF°$§§$}n¢ESCRPPﬂN@@ fﬁ?tﬁ@@#N@SYP@dTm?qrﬁ@%tpénﬁmmI now

36 detscrlt E%ﬁ&.’(&j@r@iﬁﬁ@t@ﬁ ﬁQtéPEaﬁtiﬁCHledEQW dae ‘é‘ﬂ\%b@'l&en? g. A130 -
epi ¢t s jn r oCES e invention ig.
> et HALL AT BOGda 04 fe hPatedotora Mupt icienty tepRaTatStene
insertion ofoasefteat etheatupubgr meatheltemtmatenball. i n Theemobd dsbodi ment
of the '”V%9E66§ﬁea 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 ocuter 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.



1 2 NOV 2002 - 4 Fig. 4 shows a nolding process in the second enbogfl rn%
“of the invention depicted in Fig. 3; Fig. 5 shows withdrawal of the 2 NOV 2007
.catheter and mandrel from5 the nold depicted in Fig. 3; Fig. 6 shows
-insertion of the nolded 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 fromthe
end of the forned catheter in the process. of Fig. 3; Fig. 8 shows

wi t hdrawal of the catheter and mandrel fromthe die in the process of Fig.
3; and, 15 fi Gan9atberRave! BAbavdhent bifte tARNGRIsdHOM fvinCidhetle af ter
formati on of the cat heger tip, D%’AI LED DESCRI PTI O\I TH.S PREFERRED
EMBODI NENT B¥PEhahefarge oPVAFf PerRARARGL e APl & ARPERS
normal |y eMémedsp@Immrdddjbss débertbetl pbewval.ent Thet eathleterseathd n

cat het er . tola- i © Al VUSYANAOT ORLEYI e AL POUY CLhgN e din e

process w I'T be descri gene articul ar process
par amel er s material | }Soeaél ovedi E?lén@r&‘ §ﬂ-§lﬂnaﬂ0%‘k| thej rinner art .

For exanpl egutfgct eopaiid WA PS The BRtHetsrsgheatedl] ax@éﬁsg By Vi de
for an appr ‘g? (gte nol d|n characterlstlp wi t hout, ¢rus of” t he

cat heter mat esiERR ‘FB heter hiB:FopRing 2RI ‘Pﬁnﬁﬁﬁ}‘of Thee
cat het er na¢gtheterdugith ofdasheatiisngremoved? MM Uthe A ddIdt fdbodi nent

Chis or oocierPhetFE, PAgEREea RRs (A InECRIBKR 45 pE1FEed A cne
(PTFB)0 cat hehertipsofl tiedcabvhetar Smater id hgoyrainisert tnofthe gramgdreall anet er
(for exanpl gngd €fe 81Q4%n@@)1 tHee RVl cordthd®deadfimldl nlgsgacd eel and

may be noved_ in ang known manner such as by pneumatic actuators, stopper
nmotors or tPE FRRe91@:-npld 3 is provided having a tapered inner surface
whi ch conplinents 10 the final shape desired on the outer surface of the

cat heter. ‘In'%e rgg_lr IS formgd oL machin defrog1 t egl q_%d has_ an o‘gfnl ng
passi ng co T et Vtﬁ’FS’&&ﬁ 'he ?ﬁt i lTh'é Séen‘}r}lg s tho ?‘éﬁ) N9 a first
t aperl% of Gpexathdnnpayl Megduféediesltalfrmr tihat ofsedein utiee amalldirsecond
taper 6 15 gthgh plxh iR dhaddes Qgat
appr oxi mat e% %%8% lé‘tnd t&g cJét Q? td(g’e 2 g?\gel nsgfatg’g 1'|I'rg(%o t he
nmol d 3. Themedding:operakians heA%taQ#fé@VWerql’fﬂ SaMe mpadrel 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.

urrn

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;



20 nmold 3 heats the catheter material to approximately its nelting point
“and permts it to begin flowing within the nmold 3 and partially OUté$NG%U
opening 7 at a second end of the.nold. The mandrel 2 is of a dianet @%
-permts passage conpletely through the nold w thout contacting the 25 nold
surface. An area of flash 8 is forned at the end of the catheter which wll
| ater be severed fromthe catheter tip. The first mandrel is withdrawn from
the mold 3 leaving the 30 catheter maTefial within the mold. A second
mandrel 9 or,punch _is then inserted into the catheter 1. The second nmandrel
9 has a di amt¥er? IS qt%%#ahﬂg'ﬂqqggﬁﬁaﬁﬁrEPeZS%ﬁRP?mﬁmQﬁg*Qﬁ“%x%ﬁp

. 037" for avhd8igwentiihidepiatededin Fiigs opndrel 9 is sized such that it
will not 1 2 NO V2002 - 6 pass through the opening at the second end
of the nmold but rather will engage the inner surface of the nold 3 to punch
and cut theFigash shéwsnwikbdrapadf athdheatdathmterTirnd arowitredantirast 9 i s
then igsertedatRb0808ep e eat PRt Pigo 3, until such point where it does
engage the inner nold surface, thus cufting the flash material fromthe end
of the catheter. After this process the mandrel and catheter are w t hdrawn
frohm t he rrﬁrﬂganel m@wgoirldsart:sigﬁebeﬁtﬁd hOLAdéd SeLeHék apgmc]tiﬁh%ﬂélp

cat heter then_contipues, al on Wi Lts processing to be red_into a
final cathenggp?o% A s§§888deﬁ%85}ﬁ§ngnoggfhgrgﬁeaﬁt?Sn g- deplcted in
Figs. 3 through 9. ThIS enbodi ment may best be described as a 15 two
statipg propess 7! ndpe efeondeTRbFerhedr saLACEFon kel MRCSE Upon 2
mandr e insertion 1nto manner simlar to tha

provi ded fofoFRedf FrRERetRFodNNERE. PYRECSE 4t Féfer31 i s positioned on the
mandr el 12 with a portion of the catheter naterial extending beyond t he
mandr el . %S mapdr 12 and .cat het asse is th n |n erte into the
heat ed nol d* 1 hf °Hﬁ|81 dfé“ﬁ Q?)ﬁ§1 %%ﬁ TYhnect i on
with the flthe dikodinnthe pndc255|9fawag.heataddto a tenperature of 680F.
As sepg in Fig. 4 the mandrel 12 is inserted to a point where it does not
contact the inner nold surface but the catheter material is permtted to
heat and coRi8rnPt §hewe witddramad Qf fehe nandrel Joran dihefcathetens
extendi ng bgyead ebemdesbhedr3@hendatheitlle €abheter. The nol ded cat heter
and mandrel 12 are then withdrawn fromthe nold and cooled. It may be
preferable to permt the nDId to cool or mnthdraM/the catheter mat eri al
when parti aDEFAIDE RIPE g _PREZ {EN® of the nol d.

12 200&atﬁatatlgwrtaf Eégf?gmreﬁe 5P| afgfg@tnfets ttmtsna pegted into
a die 15 at "a secon tion or exa e a secon ron on a
turn tabl e RRERALAYL rRXEENRedmMAlamer &abegi.ng t'ﬂh?— cHBPREt eprq\@%elﬁﬁved

fromthe nmphdterials 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).



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 mrﬁ
engages the die surface to cut the flash fromthe end of the cat heté d
-After the flash has been cut fromthe catheter the final formed catheter
and mandrel are renoved fromthe die and the catheter is renoved fromthe
mandrel. In this way the inportant nol g ng surface of the first station
does not contact the nandrel and therefore is not subject to the 15 wear
created in pripiratt pmboeimeﬁtwhefe the nprdic@lssandoltheengagedmne

anot her. h ou terjal,_,sel cted for its
har dness ano‘gﬁﬂ‘ﬁgé ’bef%r e‘? egtnn?gﬁgucél 3;-.{;1;'3 201:"$l trtlhﬁ fsﬁ'ue nol d
can be opti&i zedtﬂ@rulu; heaﬁamgﬁ%bnducthw ty fax t hexidBpd®n bea

optim zed f;ﬁél#éwa{sﬂﬁsmeﬂg@% | iBdpEp &\Aéﬁé&@?d weplvr@erd GRezed by

contact wt e, mandr el he 1 nyentign been described i n connection

with &rtm‘?’f”ﬁ?)ﬂ%‘ir%"%ﬁ%%d? R esI1YRE @%B&Fﬁﬁnﬁ@ﬁa?xﬂbp%(ﬂq i98d and
changed wi ttpodsdeppcti mgef mamirbe scmpemafaet Ref isteeileds \Wtieeh Ia‘hdl| ai ned

th f t.h t ach h t ub
shar pened 05 Khe MaySde Bl Kt (BRRDRE Al R) RY: wbeahRbR,
opertion, oacthatdrs,nmtdpper ambtaxe substheutliket herdfamold 1 Zid\IO\/ 2002
_8_1. A prﬁf@gfdéﬁrpgeiﬁ 'Qgt%@ﬁéd pj.rﬁ'f éﬁf@c‘!@%ﬁ?&?ﬁﬁr eﬁﬁ:@“ sing

the steps o aci n ar catheter over a nan
mandri  ext Ehei rfg”liélyoﬁ@aﬁﬁ efes bred honcathet eputer hsurfaged; of othe heat i ng

a nold haVl@gtﬁleté??re?‘ﬁbnﬂeilgﬁ?hdf&h*fnéac%ﬁ ﬁadm;ﬁdimni Q&é‘e@t Qﬁ:ﬁr g
carrylng nar e I Nto e N 0O e e er| W sai
e o0 oRas s Bk i Bas i caoReeh Shus Ehttuth, Tt irtkar katny on
sai d i nner Thefapeningfbas twortapeims m fdd stutterpexurs ace 3t ce)et:eemlima; het er

w th flash ﬂ%ﬁg%ﬂﬁ d9§¥99§ égﬁﬂé’ﬁiéf%ﬁétgﬁﬁgr%&a% %e%oerf , el | ng the

mandrel fro Ing a secon el d| anet er
i nt o k%he caPfield? %ﬁncthﬂ)lfdlp 25 g) advancing said second mandrel until a
portion of said second mandrel engages said nold to cut the tip of said

cat heter. \ )
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



2. The process according to Caim1l wherein the first 30 nandrel has a

di anmeter from.0330" to .0340" and the second mandrel has a dianeter1frﬁﬂp
.0365" to .0375" for 18 ga. |VC 12 NOV 2002 - 9 3. The process 1 2002
-according to Claim1l wherein the tubular catheter is forned of

pol ytetrafl uoroethylene and the nold is heated to a range from about 650F
to about 750F. 5 4. The process according to Caim1l wherein said nold has
an open second end and said first marmdrel™ is sized to pass conpletely

t hr ough the nol and of the,second, end g rtion within the nold.
10 5. The M3&% J\P@ CRENARG BEpthe S8 <Pm%/e tHettdre RAd iRty a)

pl aci ng a tatHeat Qalmeteerga@\eertwe mindeel sukfare heft ithe ameDd d3has ng a

t aper ed i nner ergt | heter d mandrel into the
mol d to ené’aé??h%@a%ﬁ %Pe Iﬁg?‘he .%ﬂ’é‘?% %%r?gcgﬂezf%q’%ﬁrow ng the
cat het er nméthe issicansl rmlrtdrmi Saitd thﬁerlwtmﬁ tm'dlmhntmancaieteereri ned

out er ssurcheuﬁelfagqcﬁatmrpa Nhészfhésﬁo@ét% an %E& %%fx
catheter tip; 25 e) rem)wngt he cat heter and romt
i nserting (¥ @R%et BIUS nFothing cthadfiashs F‘ﬂﬁef'l’\élf PESQFF l?r)’/‘eccﬂﬂdacctﬁ n

mandrel W tdHen cﬁtnm SWfft&(ietﬁﬁstbﬁodees aee&aﬂweprmsfametaﬁcordl ng
to Cdaimb5 e epsﬂq'r S n t 4 nner urfac f the di e
is a mandr& d| &e;rh romt th% ﬁg 8 {:ﬁl mélﬂﬁhe ’t%b’iﬁsl'éﬁ %%{fffo
pl aced for Meaecquamemﬂtdmm. nez qa@nezmz 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 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

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.



7. The process according to Caim5 wherein the mandrel which contacts an

I nner surface of the die is the same mandrel inserted into the ”D|d1WONUVﬂm2
engage the catheter with the inner nold surface to order to nold the
-catheter. 5 8. The process according to Claimb5 wherein said inserting step
I ncl udes passing said mandr el conpletegy t hrough said nold and out a second
openi ng of said nDId ~0 9. The process according to Caim5 wherein said

t ubul ar cat het er iorne of pqﬂytetrafluoroeth Iege. 10. The process
accor di ng tA® C?l'éﬁ"l’l’l‘S DhELSi n SsHNE MPIFSS FRERRYET o018 tBRPerassré&ef om
about 650F :Itrﬂ:cabautdﬂéSOES IaB; AF.sed®dd . &fatfén Al { THYs . Nayf .¥Ye, £8r

U]Azf\ lat/l]&lcg] geg%]mc‘yﬁ} %ﬁ ca a?ca %na]o&i] cﬁr@a]téﬁfcgf’g§f&5‘1 (?gﬁ] 5§UfcaU] caJc

alca U c"ax]am:]nﬂa]m’cg he )catheter 1 is moved from the mold

EVX ﬁg&ﬂ

U]c!\} caU] ca c'g‘c;fl‘]g?g]ﬁ caj ?aﬁﬁad can ca caf?alé] Lo {}ns+ FKzuo
i c] WG e_YSB} sahLrex] agpch Q)f@a}%%&ﬂijﬂ 8adpcal ca] ¢

ay] ca] CaU]CﬁﬂC%U] Cs?héﬂc’éa]ﬁéilnt 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/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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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.
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5 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.

10 5. The process for beveling the tip of an I.V. catheter
comprising:
a) placing a tubular catheter over a mandrel;

15 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;

20 d) 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;

25 e) removing the catheter and mandrel from the mold;
f) inserting the catheter into a die and severing the
flash by contacting a mandrel within an inner surface of
the die.

30
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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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.

LO 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.
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