v 23e3elL(cL% " at b(bdb6bTc o~aucnaon C~THETE~, TIP MOLD AND CUT PROCESS
FIELD OF THE | NVENTI ON *cooooa*.5 The invention relates to a pr odep AUG 1967
form ng nmedical devices and in particular a process for formng tapered
. tipped catheters. BACKGROUND O- THE NVENT~ON 10 It has | ong been known to
taper the tip of a catheter, in particular, a peripherally inserted |

I ntravenous catheter in order to ease the insertion prog W“mm“eurt her
. been found and many products today have a dual bevel 15 ﬁm

catheter tip. The first bevel is a taperjof approximately 3 apgdet he second
bevel is a taper of approxrnately 27. These trps may be forned for exanple
by | aser cut ER2QIPhE jlo. 5, 425, 90 ng as
shown in U S. Patent No. 4,661, 300 to Eaugherty The Dau m‘mﬂmmﬂm shows
a mol ding process in which a single step operation is use rmand clip
t he 25 cat heEEELDTOFt THE INNENEFIONeter is placed on a mandrel®WMth the
catheter material extending beyond the mandrel and this assenbly is then
|nserted into a heated nold to formthe outer surface of the catheter. The
mandrel Si s a@R&ncVenF LM oFRiate £9 2 RERERSS t KO MAW™ING Redic@130 cli p
the flash fraevikescaideti pareiculgt easpepcedse O erming tapEres)
however) has §§%F|f|c§%F %rsadvantages as it provides short tool life in
that both th§ ﬁ Tfdndrel are used as cutting devices and 07
AUG 2002 - t heref ore nust engage and wear upon each other. This neans
t hat during Eﬁ@ﬂ?%ﬁﬁﬁﬂﬁ%&frlﬁﬂéﬁ?%ﬁig@@ﬁed on the catheter varies as the
contact between € nandr el an € die wears upon the inner surface of the
di e. F&0t hernore, 5 tooling nust be replaced in order to maintain a sharp
Ieﬂlglg N%not hi _Ift_[ﬁ'ﬂdfa@ liongPbeend knafpl @pr tapercuhei 8gp astlgn?ashM@RY i ~J1 g

e .present inventi ocess of form i p
on an int raveﬂ?&t}:g1 Het & ‘i’?\ﬁ‘ﬁ?ﬁrn%i \ftel%?%agg%f LAY FRgUE Fﬁ%ﬂl&fr‘
cat heter on a.mmmtta’r i ehsaandeelms)etrends tpe’ma#st.he Itat has efuetiteor
proposed tip Hgl q“mavhgg ag,esusf Hfaqt had

e desrre Ysh

conplrnents t out er Yf ce o the catheter |s'%eated
15 formed at the catheter tip. The flrst bevel is a taper of

approximately 3° and the second bevel is a taper of
approximately 27°.

These tips may be formed for example by laser cutting as
20 shown in U.S. Patent No. 5,425,903 or by molding as shown
in U.S. Patent No. 4,661,300 to Daugherty.

The Daugherty patent shows a molding process in which a

single step operation is used to form and clip the
25 catheter. That is, the catheter is placed on a mandrel

with the catheter material extending beyond the 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
30 clip the flash from the catheter in a single step.

The single step process, however, has significant
disadvantages as it provides short tool life in that both
the mold and the mandrel are used as cutting devices and



*15 and the catheter-carrying mandrel is inserted into the nold to engage
the catheter material wth the inner nold surface. The engagenent g ;?B
catheter material with the inner nold surface causes the catheter teri aI
to soften and conformto the inner nold surface and fornms flash 20 which

- extends beyond the desired catheter tip. The catheter and mandrel are
renmoved fromthe nold after the material has had an opportunity to cool and
. thereafter the mandrel is renoved fromthe catheter. Alternatively, this
may be done as a single step renoving dhe Jrandrel fromthe 25 catheter and
thereafter renoving the catheter fromthe nold . In a second operation, the
catheter\Mttméfeabratmmyﬁuhmga @SSEBGQddﬁ(hﬁbhl@a@%“dEhétCUthhﬁQ
surface which defin %61 en| n e ertlon of the catheter into the
jig pernits PRBNF Itg‘éﬁ' { rg‘f‘tgo o'r}b% e%p@HFﬁﬁcﬁe grRedhenc s ng
surface. A coathetes mreelsaasamjta kentacti hgtveehatke ansndwerand thef | ash

whi ch ext endaigt)%g%ﬁ% rgﬁé:t nq‘%q_ §iﬁgggeaftgﬁg %lgsh Efd{r?;ﬁ L‘J;bt eremai nder

of the 07 eter forns a "whi ch
is ther2aft eFOPé#BGeGUFFoh?tIFﬁEP]ﬁQfﬁ dm Pﬁﬂ?ﬁeﬁOpﬂ\ééEEQ%hgﬁ shiary iefideny be

formed to dephnene Ranaee tbaprbeidknappsopridtéheuteshdescOpdni ng. The
passage may be conplimentary to the outer surface of the catheter to ease

i n positioning of the catheter with the flash extending an appropriate
di stance. ThSUMMAR i i g § or doubl e blade such as a razor bl ade

in a hand-hebd .10 ¢ bl ‘ e boyt, 0. 003"
t o about g‘ﬂe ﬁrgggh iﬁﬂ%"gg‘?% %aaijfsm%bg orme% PP fénﬁ@?a L4E<?l]’ch as
pol yt eﬂ-pafl uenoenhymnevem)caﬁhqﬁﬁwt;rr@tlnaln@g thepgt eps BESEGRIUMNIOY OF THE

gRAW NGS \meal n&wswﬂ WaltheRay % dgs Handee Wi \Whéﬁf eraeaeelt Qltlthad t ached
raw ngs e

iction of t rocess of the
present i nve&?ﬁﬁ'&ﬁ’d aﬂbe FFG%hﬁgﬁg 5"@epﬁ§:t?5?tp%?e$h§1€u ’19??8' 8 dtutting
process of thavinesenttdpersd i itmer2 md¥SSERIMTRcOHAt Té&ﬁ%m&he
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met hod for formn catheters fform n apered
cat het @b ti pand tlge nGéébG&ﬁY‘Ferbbmgf mamdrné th&)eﬂ-naﬁdte@mmoarﬁhé | ash

that may be fRNEdo ldh J@g%@%&tﬁwﬁ%&ﬁf&wlﬁtﬁa&ﬁ@tﬁh& Riea of )

for exanpl e, elther olytetrafl uor oet ne or pol yurethane_is
P surface 'p ‘I’¥:e engaggment og the cath%te)é' material with the

inner mold surface causes the catheter material to soften
and conform to the inner mold surface and forms flash

20 which extends beyond the desired catheter tip. The
catheter and mandrel are removed from the mold after the
material has had an opportunity to cool and thereafter the
mandrel is removed from the catheter. Alternatively, this
may be done as a single step removing the mandrel from the

25 catheter and thereafter removing the catheter from the
mold.

In a second operation, the catheter with flash attached is
inserted into a jig having a cutting surface which defines
30 an opening. The insertion of the catheter into the jig
permits the flash to extend through the opening beyond the
cutting surface. A cutter is moved along the cutting
surface and severs the flash which extends above the
surface and separates that flash from the remainder of the



07 AUG 2002 - 4 placed over a concentric mandrel 2. The mandr el
received withiin the inner bore 3 of the catheter cannula and extéhbéu%gybnd
the end 5 of the catheter. A nold 6 is provided having a tapered inner
surface 7 which is 5 conplinmentary to the outer surface desired on the
ultimate catheter. For exanple, it may be preferred that a shall ow taper of
approximately 3 is provided along sone length of the catheter and a shar per
. bevel at the very tip of the catheter of for exanple 27 is provided to draw
the 10 catheter surface down to where jt. wuld neet a needle cannul a
passing through the inner bore of the catheter The nold is heated to a

t enperat ure ate f of gth er, rJyal exanpl e,
for a pol yte@ﬁ}ﬁ%f iS04 & N Ciqinard ca@ﬁe%éza &g‘&’h 13

or oet hyl ene_cat heter of, 20 auqﬂﬁ(’hﬁ
di ameter) tht ef%ﬁ)‘éﬁ’atiﬂ@Y%dﬁ’b‘?ﬁla%%tl’fﬂscﬁmt r Hmﬂesﬁié“geat heter 1
and mandrel 2 are inserted |nto the mold 6 in a known nanner in order to
engage the cgt he t he, heated nold surf The ca het er
mat eri al hea‘?lé igq S }%aéa g?chsd? 1 &Nﬁaﬁﬁ?%é in the
mol d su$r ouniln nghe hidesireld e¢peu\1mrt i Dime (asSeayec analye ther qmtpelrmmlntfatrqws out
of the desired Mphd 2paget0 LakFndel ! &N thi 8ca§heta9u' EoPe dafetd jihat the
mandrel 2 of the esent rocess passes beyond the flash tipin order to
support it sB€§1F ping egoﬁ QP¥RR?¢RHV%§R E@%c§16$hfﬁa§ﬁn@i@ﬂtGWUs

beyond the dggp fGﬁriaﬂeOfdﬂdﬁrfé‘H het efhe Tbuﬁtéi—asdayS Bé! la Iatﬁ 1@6 drenoved

and extends i.n t.o provide _a_cons nt fillin nmol d as
well as a 30d83 Fstlg]rﬂ%%orﬁ‘?‘f)’h t3 b r EMEPEd b;a‘?ﬁe %’eccﬂtdgﬁf‘q:h'ﬁ
proces3d Theopetratfoand Thehbledelmayeppefewabxxihe)ﬁnnn aMhnneupmmsWhe

cdtheter 1 a el ar hlﬁw% n 7
nol d passageQEl Egggr%nd?(%fj i gh\tﬁnﬁtgnqw ra rg?)r?t'r ngr r}i)et rfgx‘?\%%% er and

t he cat het er BARSELRREd SWB a 4%rrapelrztgt9a(il=tlar°2'§hy1meef ef®TEE)i g 9F has an
openi ng 10 dg&nyaéethgﬁgthrough whi ch conplinments the desired outer surface
5 of the ultimate catheter. This opening 10 term nates at an upper cutting
surface 11 which is p05|t|oned mnth respect to the opening precisely where
it is d&sireBRIERt DES B [ HUNGSon insertion of the catheter 1
wi thin this opening, the flash 8 extends beyond the cutting surface 11 and
i s exposed outside of the | A cutting blade is thereafter run along the
cutting surf3be lmVPntePdewlgé Bevebe Arecribed Withdretexenrcetd (e t he
end of the cakhacfeat HPBwihgsIWheredin:i ng bl ade 12 should be as thin as
consistent with sufficient strength to cut the catheter material in order
to prevent collapsing of the catheter upon itself during the cutting
proces20 It Wmilg. bk dasiay dgeiction =fduthe omofling qrdcess edge tipon

passage a'°”$r%@% Quékyggtggneurﬂﬁpe woul d tend to crush the initial side
contacted by“the SI e towards the opposite side thus deformng the

catheter and the ultimate cut. | The flash is thereby renoved fromthe tip
of the cat hetpdig.25 113nChtBépﬁ.&tﬁﬁherofelthéed:lfﬁﬁmgt heigi and featting her
pr écessi ng. The |nvent|%§ has descrihed in connection with the
attached dra\ﬂrﬁgf?sgnd' i eplpé'fe NSSEA MMt s. M nor

SCR [9) o

The present invention relates to a simplified and accurate
method for forming tips of catheters. 1In particular, in

30 forming tapered catheter tips it is necessary to both form
the taper and remove any flash that may be formed.

In the present process a tubular catheter 1 made of, for
example, either polytetrafluoroethylene or polyurethane is



30 changes may be nade to the invention w thout exceeding the scope of the
contenpl ated i nventi on. 0 ~ AUG 2002 - 6 1. A process of form pig MGQ00p
on a intravenous catheter conprising the steps of: 5 a) nounting a tubul ar
catheter on a mandrel with the mandrel extendi ng beyond the catheter end;

b) heating a nold having a tapered inner nold surface; 10 c) inserting the
catheter and nmandrel into the nold to engage the catheter nmaterial with the
i nner nmold surface; d) permtting the catheter material to softened and 15
conformto the inner nold surface formng fl ash extendi ng beyond the
desired catheter tip; e) renoving the catheter and nmandrel fron1the nol d

and the man o] a rt4 ng jig
?{: ghcbl ertet}e & Ebﬁééﬁtrfg hnlaeqr t3 ttk’llgfe tcxﬁiﬁfx]l ash ex

having a cu surface defining an op enlng such ends
t hrough t he Bﬁﬁﬁﬁ-ﬁgdbgﬁféhélnt HBec&PPFﬁg oxef dcOf theycarhatey saonuder al ong

said cutti ngaﬁaréi\€6n&§ sey&sce tHe driddsh ogxtaedicaéhakeye Sﬁ'nﬂ:l%!”sf gge from
t he remai nder % ﬁ cat ter to forma trimred catgeter and h novi ng
the trimed Eﬁf’ﬁé gf by ?‘?le | FaPsFeS  HRBES, oSHIL35E of diY ai m 1

wher ei nSsai dcpmgldlménnesyatqaa:?aagmtem lsunrialcng desizeddonpee ) timatle

passage conbLhERBESyLNepgpt etm?ir Clect ‘r}bfa%ﬂﬁ‘é B?E?gﬁ:%g\u@%gﬁg%&%ﬁw

accurately position the cat t'or
process accok8PRy 8§ eparaximakrleid F-ﬁePEBY'&GPdl 3lgng; pepe langkh ©fpl e

bl ade. the catheter and a sharper bevel at the very tip of the
catheter of for example 27° is provided to draw the
10 catheter surface down to where it would meet a needle
cannula passing through the inner bore of the catheter.
The mold is heated to a temperature appropriate for
softening the catheter material. For example, for a
polytetrafluoroethylene catheter of 20 gauge (i.e. 0.045"
15 diameter) this temperature is from about 650°F to about
750°F. The catheter 1 and mandrel 2 are inserted into the
mold 6 in a known manner in order to engage the catheter
material with the heated mold surface. The catheter
material heats and softens and begins to flow into the
20 space within the mold surrounding the mandrel. A portion
of the catheter material flows out of the desired mold

area to form a flash tip 8.

It should be noted that the mandrel 2 of the present

25 process passes beyond the flash tip in order to support it
such that on cooling a cylindrical piece of flash 8
extends beyond the desired tip of the catheter. This
flash 8 will later be removed and extends in such a way as
to provide a consistent filling of the mold as well as a

30 consistent portion to be removed by the secondary cutting
process.

The mold 6 and catheter 1 are permitted to cool whereupon
the catheter 1 and mandrel 2 are withdrawn from the inner



4. The process according to Caim3 wherein said blade 5 is from about
0.003" to about .010" thick. 5. The process according to Claiml Wemﬁilﬁﬂl
said cutter conprises a razor blade that is manually noved al ong said
surface to severe said flash. 10 6. The process according to Claiml
wherein said catheter is made of pol ytetrafl uoroethylene material and the
nold is heated from about 650F to about 750F. 15 7. The process according
to Claim1 wherein said catheter is forned of polyurethane material and
said nold is heated from about 450F ta gbaut 550F. .AF.AS. A A A& .A9(.A
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flash 8 extends beyond the cutting surface 11 and is
exposed outside of the jig. A cutting blade is thereafter
run along the cutting surface 11 in order to severe the
flash 8 and remove it from the end of the catheter tube.

15 This cutting blade 12 should be as thin as consistent with
sufficient strength to cut the catheter material in order
to prevent collapsing of the catheter upon itself during
the cutting process. It will be easily seen that a dull
or thick cutting edge upon passage along the cutting

20 surface would tend to crush the initial side contacted by
the blade towards the opposite side thus deforming the
catheter and the ultimate cut.

The flash is thereby removed from the tip of the catheter
25 1 and the catheter removed from the jig 9 for further
processing.

The invention has been described in connection with the
attached drawings and its preferred embodiments. Minor

30 changes may be made to the invention without exceeding the
scope of the contemplated invention.
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1. A process of forming a tip on a intravenous catheter
comprising the steps of:
5
a) mounting a tubular catheter on a mandrel with the
mandrel extending beyond the catheter end;
b) heating a mold having a tapered inner mold surface;
10

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

d) permitting the catheter material to softened and
15 conform to the inner mold surface forming flash extending
beyond the desired catheter tip;

e) removing the catheter and mandrel from the mold and
the mandrel from the catheter;

20
£f) inserting the catheter in a jig having a cutting
surface defining an opening such that the flash extends

) through the opening beyond the cutting surface;

25 g) moving a cutter along said cutting surface to severe
the flash extending above said surface from the remainder
of the catheter to form a trimmed catheter; and
h) removing the trimmed catheter from the jig.

30

2. The process according to Claim 1 wherein said jig
defines a passage terminating in said opening which
passage compliments the outer surface of the catheter in
order to accurately position the catheter for trimming.
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5. The process according to Claim 1 wherein said cutter
comprises a razor blade that is manually moved along said
surface to severe said flash.

10
6. The process according to Claim 1 wherein said
catheter is made of polytetrafluorocethylene material and
the mold is heated from about 650°F to about 750°F.

15 7. The process according to Claim 1 wherein said

catheter is formed of polyurethane material and said mold
is heated from about 450°F to about S550°F.



