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Technical field of the invention 5 The present invention relates to a
process for manufacturing a catheter, for 1 I nstance of the type used
for insertion into the urethra, said catheter preferably bei ng coat ed
by a | ayer of a hydrophilic material, said catheter further being _
provi ded wiBrbcessdfar nagefastutinisai BgtHaReni 4@ adiaeept to the free end which

isto malde bynshe tprdcesd.o t he urethra. 10 Background to the
I nvention - Hydrophilic coated catheters are known, for exanple, from
US- A- 4585666 and US- A- 4666437 (Lanbert/Astra Med itec AB) or

US- A- 4906237 (TeehaieabfiAldair the ifiveh®ion Astra Meditec AB). _
US- A-4773901 (Norton/C. R Bard, Inc.) discloses a catheter with a

sel ectively rigidified tip portion. The tip is coated with a
hydrophi lig pm{'es@’ﬂf ?&eﬁBSR rr%?a’tes to a process for manufacturing a catheter, for

instance of the type used for insertion into the urethra, said catheter preferably
being coated by a layer of a hydrophilic material, said catheter further being
provided with a drainage or flushing opening adjacent to the free end which is to
be inserted into the urethra. |

10

Background to the invention

Hydrophilic coated catheters are known, for example, from US-A-4585666 and
US-A-4666437 (Lambert/Astra Meditec AB) or US-A-4906237 (Johansson et al./
15  Astra Meditec AB).

US-A-4773901 (Norton/C. R. Bard, Inc.) discloses a catheter with a selectively
rigidified tip portion. The tip is coated with a hydrophilic polymer thch absorbs
or adsorbs water in use so as to render the tip soft. |
20
A commonly used technique when manufacturing catheters of the above kind is
to use an extruded_ flexible tube made of polymer material such as PVC or
polyethylene or a similar material and which has appropriate dimensions as a
starting material. The end of the tube is welded or melted shut or otherwise
25  closed ét one end. If so desired, the outside of the catheter is then provided with

a hydrophilic layer. The drainage/flushing hole is then punched into the tube.

A first way of performing the punching operation may be by means of a glancing

movement relative to the tube in which a part-circular part of the sidewalls of the

P



or adsorbs water in use so as to render the tip soft. 20 A commonl y
used technyg'sy \g?gn manuf acturi ng catheters of the above Ki 99'5@‘{;@1 g to
use an extrudedl | exi bl e tube nade of polynmer material such™ a 8‘?

pol yethylene or a simlar material and which has appropriate di nensions as

a starting material. The end of theZube is welded or melted shut or
ot herwi se 25 cl osed at one end. If so desired, the outside of the
catheter is then provided with : a hydrophilic layer. The

drai nage/ fl ushing hole is then punched into the tube. A first way.

of perform ngtumxsmndwa)gbppmmmmfnthcapum by\ dmdvsamégeamﬂhaﬂm gnchin
t | at 1.t h p 5
rs]?\é:mnlglnl Sr gf a?h%r%tlog is ﬁre\/@lf%léfgt?\é@tgm i?f‘l xac snze o?uﬂxéi E'loft)e, smce a sma‘il error

PCT/ SE95/ 01554k the alxgnment of the punch or m the tubl dimension will resulf in a great
tube is cut awa means of the punch di sadvantage with thi-s puhchi ng
operation is € YQﬂGmedBPtSSZeth @Qtl‘&lﬂﬁ’ha@ h@i@acThl:Gld!ﬁ' cgttym@bmmg an exact a
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This difficul pynohﬁng)bpmtimg Imthiexesond diaemtmmmeCﬁurkhes bahfedmerhﬁe tstieedi ed

by using a se l'!fﬂ of performng the tdounchl ng operation. In this
second oper at® %é‘hthes‘“l?@rﬁ‘memthﬁﬁ ew@gle of the tube gntq eaghiatheron t o

the tube, COW@%ﬁinQ&nhh&rBhEﬁ%El ﬁpﬂétﬁ&?ﬁ&%lﬁ%%ﬁfﬂbx@%é punching

operation well before there is any risk of penetrating the lower sidewall. The hole

10  resulting from this punching operation will always be of the same size. The ‘
difficulties connected with this operation is to decide exactly when to stop the
punch so as to be sure that one sidewall has been fully penetrated but the other

- sidewall with certainty has not been penetrated. It may be easier to adjzist the.
punch exactly when holes are punched in uncoated standard tubes having well-

15  defined wall thicknesses, but it may be different when the tube has been coated
with a layer, for instance a hydrophilic layer, since the layer affects the dimensions

of the tubing, at least to some extent.

Another problem in the manufacture of coated catheters arises when a catheter

20  made from a standard tube is formed with a curved tip (for instance a so called
'Tiemann-catheter), since the heat treatment connected with the coating procedure

or with a subsequent sterilisation may result in that the tip straigh'tens again due

to the "membry“ of or to the remaining, unrelieved tensions in the polymer in the

- tube. The "memory" of the material may be defined as the tendency of the

©25  material to resume its original shape due to the inherent oﬁentation of the

material.



and punchi ng through the uppernost sidewall, and stopping the punching
operation deil9q0r € there is any risk of penetrating the | ' 1.
The hole 1 resulting fromthis punching operation will always be of the
sane size. The difficulties connected with this operation is to

deci de exactly when to stop the punéﬁ so as to be sure that one
sidewal | has been fully penetrated but the other sidewal | with
certainty has not been penetrated. It nmay be easier to adjust the

punch exactly when holes are punched in uncoated standard tubes having

wel |- 15  defDisclosurelof théimdendenes, but it may be different when the tube
has been coated with a layer, for instance a hydrophilic |ayer, since
the |l ayer affects the dinmensions of the tubing, at least to sone

extent. In abetttifde Witk Pheivention theBitvk WiffieliRied aré ARDREd SR tRE fip
ari ses when a catheter 20 made froma standard tube is forned with a

curved tip (f pertionohtheecatheter.dntluding an innemjumemand a:drainagp/flushing holeis

heat trea nt_. e i £ h.t.ne coatin LOCEe e ' it
Cobsequont o SERREE el bt i 8ed SRY e GRS Corresmpndtbe to Ao of ,c
to the "nenor standhrd fubiecarid Subseqiéritly jBinedtosaicsafidirangbens in the pol ymer
in the tube. The "nenory" of the material nay be defined as the

tendency of the 25 material to resune its original shape due to the

i nherent ori eg‘h%,i QBcdibiig %o the préfBhf'ihfntion therbCis®Yrdvided a, process for

PCT/ SE95/ 0155
- manufacturing a catheter for insertion into a body cavity, for instance of the type

10 used for insertion into the urethra, said catheter having a tip portion provided
' with one or several drainage or flushing openings adjacent to the free end which
i to be inserted into said body cavity, the outside of the catheter being provided

with a coating, characterized in that said process comprises the steps of:
'15- - injection-moulding a separate tip portion of the catheter, said tip portion
including an inner lumen and said drainage/flushing openings; the inner and outer

diameters of said tip corresponding to those of a standard tube,

- forming an end of a standard tube and an end of said tip portion to conform to

20 each other for a subsequent joining operation, and
- joining said tip to said standard tube in said joining operation,

whetein the coating is applied to the standard tube before the joining operation
25  is performed. |

Difficulties encountered with punching coated tubes are thus eliminated.



Di scl osure of the invention In accordance with the invention the
above diff} ' are resolved in that the tip portio f

cat heter, ‘*’ﬁ%’%g an inner lumen and a drainage/fl ushing lﬁ&’%’?’é&g%

i njection nmoulded with inner and outer dianeters corresponding to those of
a standard tube and subsequently jo#ned to said standard: tube.
~Thus, according to the present invention there is provided a process for
manuf acturing a catheter for insertion into a body cavity, for instance of
the type 10 used for insertion into the urethra, said catheter having a

tip portion [Suehiaisdcess furthédrhdreaiows thé eudting totixtémb@eer dhe Ehticelength of
openi ngs adj acent to the free end whic¢ to be inserted. into_ said

h .
body cavity, thhsatheten including the edgenef the drainge shingapenings. This may be
CO ) 02 SR Sokdol 18P e DGR GPURR B phABnI T by '

- injection-noulding”a se tip port

portion is inot | netessarynoi immerse uire nestire . assemblidaicathgterf ints lthegeagtingi ngs

t he inner_, and outer ~.di aneters of said tip corresponding to those of a
st andar d-%} updnedium. - forming an end of a standard tube and an end of
said tip portion to conformto 20 each other for a subsequent joining
operation, and - joining said tip to said standard tube in said

j 0i ni ng oper &oating would normally be achieved by mounting the catheter on rods or pins of
stainless steel. If the entire assembled catheter were immersed into the coating
medium, the rods would become contaminated with the solution, as it can enter

10  through the opening in the tip. Use of the present invention means that, after the ‘
' join'ing operation is performed, the catheter need only be immersed as far as the
region of the join. Internal coating of the catheter is also thus minimized. .

In fact, we prefer also to provide the injection-moulded tip with a coating before
15 the joining operation is performed. This way, no substantial coating step need be

performed after the joining operation is performed.

On the other hand,' if, after the joining operation is performed, a second coating

~ operation is performed, we ensure that the area of the catheter in the region of

20  the join is coated. 1t may be difficult to get the second coating to stick, though
this can be.achieved by scratching some of the existing coating off, say 2 mm,

before the second.cpating operation is performed.

* Before the: joining operation is performed, the coating may be applied to the

25 . standard tube by the further steps of:
- fusing or otherwise plugging one end of said standard tube,

- cdéting the outside of the catheter with a layer, and



wherein the coating is applied to the standard tube before the joining
operation Zwo er f or ned. Difficulties encountere nchi ng
coat ed tubes agr"eﬁ%stztus elim nat ed. WO 96/ 19254 g%wgss
PCT/ SE95/ 01558
Such a process furthernore all ows the coatishg to extend over the entire
| engt h of the catheter, including the edges of the drai nage/fl ushing
openi ngs. This may be achi eved by coating the tip after the joining
operation is perforned. This way, it 1S not necessary to immerse the
entire assenbl equitingaff the fused endeoromherwise uhipluggingisaid end. Coat i ng
woul d normal |y be achi eved by nounting the catheter on rods or pins of
stainless steel. If the entire assenbled catheter were i Mmersed into the
coating Thiki way bleda on,
2s it dan enter g0 FREACe Reotie o 1o SEATERENI U0 A il of B Sfthte
i nventi on nean9ufingthis éfﬂGQrOftthe manufactjire lsmmglplq:iel)mhmmated perforned, the
catheter need only be inmmersed as far as the region of the join.
Internal coating of the catheter is also thus m nim zed.

Any method may be used for joining the tip to the standard tube, such as

snapping togethér or even screwing. However, we prefer for the tip to be welded,
glued or solvent-glued to the standard tube. Glue compatible with the solvent
used for coating could be used, e.g. a glue which dissolves in the solvent, so as to
10  assist adhesion. The glue may extend partly into the lumen, but must not £0 too

far, as this would reduce the diameter of the lumen.

Using an oblique cut could cause problems with orientation of the standard tube
relative to the tip. Thus preferably a straight cut perpendicular to the axis of the
15 ° standard tube is used.

Any type of coating may be used, but the invention is particulary suitable if the
coating is a hydrophilic coating,

20  The invention allows a great: deal of versatility in the type of tips that may be
used. Thus, the tip may be moulded to a curved shape, as in a Tiemann catheter.

The invention gives a more stable shape.to these.

| Similarly, the tip does not need to be of the same material of the standard tube.
25 Tt may be moulded from a material which is softer than the material in the
standard tube, or which is more rigid than the material in the standard tube. A

stiff tip would be used if, for example, prbstate problems are manifest.



In fact, we prefer also to provide the injection-noulded tip with a coating
before 15 wobéfakpi Ni Ng operation is performed. This way, wﬁ%%ial
coating step need be performed after the joining operation’is

perfor med. On the other hand, if, after the joining operation is
performed, a second coating operatién Is perforned, we ensure that
the area of the catheter in the region of 20 the join is coated. It may
be difficult to get the second coating to stick, though this can be
achi eved by scratching sone of the existing coating off, say 2 mm

before the seThetpaadistanganpuartetcoaid just gsesasily bethade of the sarie imaterialh This

j oi ni ng operatl forned, the coating may be applied to the 25
standard tube %ﬁatlﬂé‘q‘ogﬂh{%? éei"Eps of : - fusing or otherw se

pl uggi ng one end of said standard tube, - coating the out si de of
the catheter with a | ayer, and - WD 96/19254

PCT/ SE95/ 0155referably the. catheter is made of a thermoplastic po]ymer such ag PVC or
5  polyethylene or a similar material. Such materials are ideal if the catheter is an
intermittent urina:y drainage catheter, as opposed to a balloon catheter for long-

term use. There is no need to shr_-ink the tip on to the $’t_ant_jard tube, as might be

done with balloon catheters.

- 10 In a further aspect of the invention, there is _provid_e_d'a Cat_heter made by such a ' ‘

process.
Detailed description of a preferred embodiment of the invention

15 A preferred embodiment of the invention will now be described, by way of
example. In the preferred embodiment, the catheter is coated with a hydrophilic
layer, for instance: in accordance with US patents Nos. 4585666 and 4666437
(Lambert/Astra Meditec AB) or 4906237 (Johansson er al./Astra Meditec AB).
The catheter is made by joi’nihg two parts, namely a part formed by a standard,
20 commercially available tube for instance made of PVC, and a part formed by an
injection-moulded tip. Before the joining operation, the two parts of the catheter

are coated with a hydrophilic layer:

The two parts of the catheter are coated by immersion in a coating solution. In
25  order to prevent the coating material or coating solution to enter the interior of
the tube, the end of the standard tube may be t_'us__éd or otherwise plugged. The
tube of course also may be coated by immersing the entire length of the tube in
the coating solution whilst ensuring that the open ends of the tube will not be



- cutti ng off the fused end or otherw se unpluggi ng said end. Thi s

way, possi ki yng of the stainless steel rods and interi
cat het er W6 96 uring this stage of the manufacture is conpfqlgg”;ﬂ;ss

el i m nat ed. 5 Any met hod may be used for joining the tip to the
standard tube, such as shappi ng tog«gt her or even screw ng. However,
we prefer for the tip to be wel ded, gl ued or solvent-glued to the
standard tube. d ue conpatible with the sol vent used for coating
could be used, e.g. a glue which dissolves in the solvent, so as to 10

assi st adhesi ommfmdgnmhﬁ stytienct Thelepdiof the tube és thiea chtiincordeb to fornsan and go

t oo far edu t.he. di anet er of, .t.he | unen

Usi ng an obl i qﬂ'g? ﬁtw ISBI'%S‘E%\?E%F r‘§8|18WH'&/ﬁ’IB‘Ha§?‘E‘é‘HP%h fsotﬁtb)ef uﬁﬁ‘e st andar d
t ube relative to the tip. Thus preferably a straight cut

perpendi cular to the axis of the 15 standard tube is used.

type of coatinghedipl l@\! tippartions for thecathetenaremage smrate&bhmywﬁlmaonf

oreat deal Sof - bidifi AndiNe e 'y 0RpeRfks of (8. pip JHfs b BR' aciind) 18'e O
the tip may bemmdedledsetof meccutueﬂrsm;benpqmmﬂnas ﬁteennﬁmemﬂhﬁttﬁe coating
The i nvention %gves a nore stable shape to these. Slmlarlfsf t he
tip does not n¥UBLeR, JB8 epe Fﬁ@‘@&ﬁé“hﬁleeF'PaPoré‘P“t‘ﬁé‘eé‘!%ﬁr@aﬁ%é ling or

sealing the inner lumen of the tip portion, the tip portion after the immersion
being removed from the mandrel, but the coating solution may in some instances

10  also be allowed to reach the inner lumen of the tip. The hindmost (in use) or
- proximal end of the tip portion is then cut to a shape complementary to the shape

of the cut end of the coated tube, and the two parts are joined together. The two

parts can be glued together by means of an appropriate glue or be solvent-glued,

i.e. the ends of the two catheter parts are slightly dissolved in a suitable solvent

15  and then pressed together. The two parts may also be welded together, for

instance ultrasonically.
The invention described above has several important advantages.

20 The openings in the catheter can be made round with smooth edges and
constantly with the same size. The edges of the openings will also be coated. An
injection-moulded, curved "Tiemann"-tip will be more inclined to keep the desired
shape after the heat treatment which may be involved in a coating and/or
sterilizing treatment in comparison to a catheter which has been formed (or,

25  moreover, deformed) 10 a curved shape. If desired, the tip can be moulded from
a material which may be harder or softer than the material in the tube. The

- shape of the tip can be varied to a large extent so as to obtain a large number of
different catheters for different uses. One variation might for instance be a

"terminal eye", i.e. a rounded opening at the end of the catheter.



25 It may be noul ded froma material which is softer than the material in

t he tube, or which is nore rigid than the t he
standard tuwﬂ%‘g stiff tip would be used if, for exgﬁ%@éﬂ%{% ate -

probl ens are mani f est. WO 96/ 19254

PCT/ SE95/ 01558 8 The
tip and standard tube coul d just as easily be nmade of the sarre mat eri al .

Thi s woul d nake gl ui ng easier. Preferably the catheter is

made of a thernoplastic polynmer such as PVC or 5 pol yet hyl ene or a
sim | ar nater Itaonséguentipwiibbe easy taneanufiestire 4 widecrange ofdatheters well adapted

intermttent ur| dr ai na t heter, as._opposed tqQ a balloon catheter
for long- @Fﬁ%&sss avﬂévéflﬂamsd ﬁeéfsff?@ﬁs Ripes,shapes and cgurses, of the
standard t ubepodScdtitEitinkEwhich the QQ'B@te‘P& hit fAbd gﬁ%\ﬁ@w%ﬂ% 10 thelQra%tlhalq a
further aspect of the invention, there is provi a catheter nmade Dy such

a pr oc eeatheters are to b:eetmsetted. description: of- a preferred enbodi nent of"
t he |nveng|on

The assortment of the catheters will be modularized since the same type of tip will
be used for different catheter lengths. Finally, the length of the catheter may be
decided after the coating procedure, since the shrinking problem will be of lesser
importance than in the catheters presently commercially available. Unrelieved

10 tensions in the polymer_material.in the tube:part of the catheter remaining as a ‘
result of the manufacturing procedure may lead to shrinking in subsequent heat

treatments such as coating or sterilizing procedures.



15 A preferred enbodi nent of the inveattTom W descri bed, by way
of e n the preferred enb dHIﬁ#h‘.EET catAa‘eter is coated with
a hydrophilic | ayer, for instancq in- §EE ance IS/A1SS8 Nos .
4585666 and 4666437 (Lanbert/AstraNEditec AB) or 4906237 (Johansson

et al/Astra Meditec AB). The cathete® is nade by joining two parts,
nanely a part formed by a standard, 20 comercial ly aTﬂisBlaebd}ﬁstthgilﬁéd

i nstance nade of PVC, and a part formed by an inje i p.
Before the joining operation, the two parts of the cathet

coated with a CluAIMShi | ic | ayer. The two parts of

coated by imersion in a coating solution. In 25 order to prevent the
coating material or coating solution to enter the interior of t he
tube, the end 1ofphp&ssS , \ The
t ube of course aI SO ﬁafy?ggaé%g Mﬁﬁ@%&g‘r‘é‘u?‘g‘d Ert?c}r{]lﬁﬁtg &i"h&g’?&t
tube in mstmc:mﬁ the gypeolisedi fon insertio into the ireghial Gﬁldtchﬁlsw‘ehhv@zligis tifpf

the tube wll not. 96/ 19254
PCT/ SE95/ 55§ortxon prowded with one or several drainage or flushing openingsadjacent to the

i mrersed in t BReeSEdWwhith-is 1d'Be mrﬁgllﬁﬂﬁsawhﬁcy Ea\ﬁﬁ/efhec tsid8 dt'tHE" \M%{h%hé form

an end surface which is suitable for t peration
to be used. being provided with a coating, characterized in that sald process comprises the

steps of:

10 - injection-moulding a separate tip' portion of the catheter, said tip portion
including an inner lumen and said drainage/flushing openings, the inner and outer

diameters of said tip corresponding to those of a standard tube,

- forming an end of a standard tube and an end of said tip portion to conform to

15  each other for a subsequent joining operation, and
- joining said tip to said standard tube in said joining operation,

wherein the coating is applied to the sténdard tube before the joining operation
20  is performed.

2. Process according to claim 1, characterized in that the injection-moulded tip is

also provided with a coating before the joining operation is performed.

25 3. Process according to claim 1 or claim 2, characterized in that, after the joining
- operation is performed, a second coating operation is performed, thus ensuring

that the area of the catheter in the region of the join is coated.

* [ L M N *



The hollow tip portions fo;—i—h-e—-&a-t—he{-ah-are made separately by means of :
i njection o6/f94 di Ng: anyiTHISEHEETPAS BERN properties of the t] can be
adapt ed to@ne i Nt enfled’ UREPLACED he c?t heter. The tip B%SJF&F%QM hen

i mrersed in the coating -sotttom—tiT.0one enbodi nent the tip portion
I's held on"a mandrel filling or seallfng t he i nrais Shestias Bedn Replaced | p
portion, the tip portion after the imersion bei m't he
mandrel, but the coating solution may in some instance

allowed to reach the inner lunmen of the tip. The hindnoSt (1 n use) or.

proxi mal end df Ptdvesst aqeopding itwany prédedingcaldint, eharacterized dn nhdtesaihesdtingtio t he
shape of the, cut, end ‘g)f thﬁ ﬁoa eggt#be’ and the two parts are joined
t oget her. The@PRiFd to the standard tupe ¥tbF ahertiepsef by neans of an
appropriate glue or be sol vent-gl ued, i.e. the ends of the two
catheter parts are slightly dissolved i'n a suitable solvent 15 and then
pressed togeth&ls.lngmeotiwapalegmom end lof said| stantlard gubdier, for

i nstance gl trasonically. The invention described above has several

I mpor t ant “advant ages. 20 ~The'openings in the catheter can be nade round

wi th snooth edmx'rfggﬂne outside @P#R¢ aftheerWittha l\Rrsame si ze. The edges of the
openings wll also ' - R R

e coated. An " injection-noul ded, curved _
"Tiemann"-tip will be nore inclined to keep the desired shape after

ts?gr ihle?tzi tn(t:je?% é@?‘h%\rqﬁ fﬂr% ttcﬁgér!r‘}i)grgclj isog\r’]o%éc’)r%gsei:g&?;ﬁﬁﬁé \%\'ﬁlgc ﬁﬁé@& been fornmed

(or, 25 nmor eover, deforned) to a curved shape. If desired, the tip can be
noul ded from a material which nmay be harder or softer than the .
“material Pn tPeforeHis jomiae OPCTa“%WM‘S‘%FmFﬁe tip can be varied to a large ‘
extent so as to obtain a |arge nunmber of . different catheters for
different uses. One variation mght for instance be a "term nal- _eye",

i .e. a roundell Ripeessrgeandingto elain df chdracterizétbinethat said tip is welded, glued or

solvent-glued to said standard tube.

15 6. Pracess according to any one of the preceding claims, characterized in that said

coating is a hydrophilic coating.

7. Process according to any one of the preceding claims, characterized in that said
tip is moulded to a curved_.shapé.

20
8. Process according to any one of the preceding claims, characterized in that said
tip is moulded from a material which is softer than the material in the standard
tube.

25 9. Process according to any one of claims 1 - 7, characterized in that said tip is
moulded from a material which is more rigid than the matcrial in the standard

tube.

AR 0
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econsequently will be easy to nuf aEﬂLASEDa W Gle range of catheters well
adapt ed to different us ‘ed to different types, shapes
and courses of the . body cavities i'ndb which the catheters are to be
inserted as well as to the way the catheters are to be inserted. 5
The assortnent of the catheters will be nodul ari zed since the sane type of
tip will be used for different catheter lengths. Finally, the |length

of the cat het 0. Fnogesseaccording d@anyiemeadfttbc nroceding claims,chacacienized ini that t he
shrinking pro ortance than in the catheters
presently con%é&?flmefv 13\%?4 a%ﬁe%%h%moakfsé\‘ié@? tensions in the polymner

material in the tube part of the catheter remaining as a’ result of
t he manufacturing procedure may |ead to shrinking in subsequent heat
treatnents such as coating or sterilizing procedures. M 1368-1 WO

5 11.Process according to claim 10, characterized in that said thermoplastic polymer

comprises PVC or polyethylene or a similar material.

12. Process according to any one of the preceding claims, characterized in that

said catheter is an intermittent urinary drainage catheter. ’
10

13. Catheter made by the process according to any one of the preceding claims.

This Sheet Has Been Reﬂlaced
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CLAI NG . 1. _ _ A prodgss

an outer s e
cat het er fcixi s n i Nt 0 le=trot 3 OB het er havi %géTZ"Ezggsn?ﬁégss
body whi ch olr?g' atip portlon haV| g a free forward endvvh _g_eﬁg?ts
the free forward end of the catheter body and a rear end spaced fro
free forward end, a tube portion which extends rearwardly fromthe rear end
of the tipMn a lunmen having a forward portion in the tip portion
whi ch extends forwardly fromthe rear end of the tip portion and a rearward
portion in the tube portion which conmmunicates with the forward porti on,

and one or hore drai nA@EOCEss rmufnquepemwggrsuﬁfaﬁm@a@¢¢paﬁmrum whi ch

Conpr 15t ng: melgh iEa b/ 16 fil vl ol po whieh bt "

sel ecting apditi Miﬂb@fdﬁﬁdrﬁd@vlﬁaf %m efitsARélfrad forwardeend of e caftieeepd _
therefromto formthe tube portion of the catheter with at | east a section

of the st ankrsydnd aiseariend spaced fiomethe fice ﬁﬂfn@tﬂ mdnémb&rmﬂmmﬂhld@mﬁﬂser s, and
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i nner and ofhe®ip péh@dmbﬁbﬁeﬁéndsh‘érﬁaptﬁ%ﬂthwwen& bf the tipQyortitsh fiidage
conprising the steps of ClOSImt%gt he forward end of the

standard t umrwaadaomon in the(tubt) pqrnemmdtiopppmgl tes wathdhe forwatdeportion; oat i ng

mat eri al or atin olut.lonl at the.outer

dd
surface of e“?té 8‘”?‘& g?fef"hﬁﬁ‘lté?eﬁtlo F?Hi'frﬁ OLIpC teps of:

(1) provimtﬁq,et{agvﬁg%ﬁgbnsdmtube with a free open end which is
presented by the section having the predetern ned inner and outer

di aneters, the@mqesscqmpﬂsmgm ng the rear end of the tip portion and the
free opene ted rd tube to one another, and (i)
joining the aSear g‘ffg“ﬁg r‘g@#?’b#)to the free open end of the coated
)] selecting a standard tube having a forward end and a rear end spaced
therefrom to form the tube portion of the catheter with at least a section of the
standard tube being of predetermined inner and outer diameters, and

(ii)  injection-moulding the tip portion with the rear end thereof having inner
and outer diameters corresponding substantially to the predetermined inner and outer
diameters of the standard tube;

(b)  asecond stage comprising the steps of'-

@ closing the forward end of the standard tube, and

(ii)  then dipping the standard tube in coating material or coating solution in
a forward direction to coat the outer surface of the standard tube;

(c) athird stage comprising the steps of:-

@ providing the coated standard tube with a free open end which is
presented by the section having the predetermined inner and outer diameters,

()  conforming the rear end of the tip portion and the free open end of the
coated standard tube to one another, and

(i)  joining the rear end of the tip portion to the free open end of the coated
standard tube to form the catheter body; and
(d)  afourth stage comprising the step of’-

AW

AMENDED SHEET



. The Swedizh Patant Offico
standard tube to formthe cat hdper Gﬁhﬁ..orﬂ:ﬂld.pﬁﬁbﬂonc fourth BEBEEIS /01558
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(1) di pping the catheter body in coating materi al
the joint Iine between the tip portion and the tube portion or to a |evel

substantially equi tahmﬁﬁg;helcatheterbodmwo@u&rgmhenﬂlopcpamglsolmuandotHee tube
portion to coat the outer surface of the tip portion
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of the cat heﬁmhebﬂﬁyrmnd a rear end spaced fromthe free forward end, a
tube portion which extends rearwardly fromthe rear end of the tip portion,
a lunmen having a forward portion in the tip portion whi ch extends forwardly
fromthe re end of t %%F | e tube
portion whi (a:% comuni c'g eésde\%dtggh{ah%f g%?‘b&gtg{ an %ﬁ‘leek%rtaﬂore

drai nage or inbertdn ingp ob@dymityItheédmeténmvmgratdaﬂmenﬁbbaﬁwmmpﬁﬁseﬁyth t he

forward portion of the | unen process corrprlsm
first stage RQSHOR q@aﬁrﬁ@fogwgiglsengfwhlchpresents(thgfreeggwg@tqnﬁ Q‘es‘iaaﬁﬁird 't ube
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of predeter rrieamhrdlprfmm theGedr\end of theaipRioetion, adutflen having a fofwar)i portion in
I nj ection-noul ding the tlﬁ) portion wth the rear end thereof having inner
the tip portlon which extends forwardly from the rear end of the tip portion and a

rearward portion in the tube portion which communicates with the forward portion,
and one or more drainage or flushing openings in the tip portion which communicate
with the forward portion of the lumen,
the process comprising:-
(a)  afirst stage comprising the steps of :-
| O selecting a standard tube having a forward end and a rear end spaced
therefrom to form the tube portion of the catheter with at least a section of the
standard tube being of predetermined inner and outer diameters, and |
(i) injection-moulding the tip portion with the rear end thereof having inner
and outer diameters cbrresponding substantially to the predetermined inner and outer
diameters of the standard tube;,
(b)  asecond stage comprising the steps of’-
@) closing the forward end of the standard tube, and
(i) then dipping the standard tube in coating material or coating solution in
a forward direction to coat the outer surface of the standard tube;
(c)  athird stage comprising the step of'-
_ ® d:ppmg the tip portion in coating material or coating solution to coat
the outer surface of the tip portion; and
(d)  afourth stage 60mprising the steps of -
(1) - providing the coated standard tube with a free bpen end which is

presented by the section having the predetermined inner and outer diameters,
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and outer r f the sta Piczaskdcond st age coyd

the steps Wkel wo (1) closing the forward end of the standardl-@%bg97
and ~ (i) then dipping the standard tube in coating material or
coating sol utlon(n?n aan% cFithg'réa?‘éhdBﬁthEQoEt@&‘ERbbﬁldﬁ%éﬁheSﬁ'ééétﬁﬁeﬁa the

st andard tube; stage conprising the step of:- . (i),

di ppi ng theoﬁthpcqmledstmdudﬂ@e&ﬂ:mmanmhwrandl or coating solution to coat the

out e face of .the ¢ tion; . a th t co ng the
O e s R L

open end whj Ebdﬁatﬂh?@ﬁﬂé?@fo%ﬁtﬂé‘@utéﬁﬁffﬁ@@cw dithekdre predeterm ned inner
and outer d| aneters, conform ng the rear end of the

coated tip portion and the free open end of the coated standard tube to one
anot her, and (tii) joining the rear end of the coated tip portion

to the free 30PpiRpéks fbookdify XA ob b AMALKrised & Qlibd Gnhcgs U f ace

coat ed cat heter ocess according to claim1l or 2, characterized
in that theuﬁehﬁwmhﬂpreﬂétmmﬂedmﬂmrmdom&mmsaﬁnwmdademmmd i nner and

outer dianeters is forward_ section V\/mch esent s thef rward end of the
st andard tu@@‘@ﬁ@?%ﬂ“ﬂﬁ@?ﬁé fd[‘)‘i‘ ‘£°F H

tube is provided by unclosing the forward end of the coated standard tube or by cutting off
the closed forward end.

4, Process according to claim 3, characterized in that the standard tube is dipped into
the coating material/solution forwardly to a level rearward of the forward section of the
standard tube and forward of the rear end of the standard tube.

5. Process according to any of claims 1 to 4; characterized in that, after the joining
operation is performed, a second coating operation is performed, thus ensuring that the
area of the catheter in the region of the join is coated.

6. ProoessaccordingtoanyoneofclaimslmS,characteﬁzedinfhatsaidﬁpporﬁon
is welded, glued or solvent-glued to said standard tube.

7. Processaccordingmmyoﬂeoftheprecedingdaims,characteﬁzedinthatsaid
coating is a hydrophilic coating.

8. Process according to any one of the preceding claims, characterized in that said tip
portion is moulded to a curved shape.

9.  Process according to any one of the preceding claims, characterized in that said tip
portion is moulded from a material which is softer than the material in the standard tube.
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or by cutting pids.-f pc! osed forwa 12 2! ess accoPﬁIi/rigstg)/u1553
clkaim 3, characterized in that the standard tube is di pped into t coatl ng

material/solution forwardly to a |l evel rearward of the forward se 0'03-011997

the standard_ tube_and f-orward of the rear end ofthe standard tube.

Process accotdi nng{OSes&WOB?fm&ﬂOmnelOftcblm 1 totf characterizedsial that saidhtip porsibn er t he

j oi ni ng oper ' erf second. coatn ragion rformed,

t hus ensuri n%%%ehﬁﬁgl ﬁﬂ‘ﬁ&%&‘?ﬁ&d&ﬁﬂﬁ‘h S'H'Qgﬁé‘bﬁisﬁmﬁm% joinis
coat ed. 6. Process according to any one of claims 1 to 5,
characterized in that said tip portion is welded, glued or solvent-glued to

sai d standar til.t ubhowssicmrdmﬂmemafﬁhxprehedmbbuﬂp@haﬁﬁ&nﬁdﬁﬂﬁtﬁi@cedl ng
clainms, characterized, i 3 t hat sal d coatl ng is a hydrophilic coating. 8.

Process acco?”&h% ding clainms, characterized in that
said tip portion is noul ded to a curved shape. 9. Process according to
any one of the preceding clains, charactérized in that said tip portion is

rmgl ded froma mmmmolcmwima&&%dmmhﬁéﬁbp&éﬁcww andar d
t ube.
comprises PVC or polyethylene or a similar material.

13.  Catheter made by the process according to any one of the pfeceding claims.

14.  Catheter according to claim 13, characterized in that said catheter is an intermittent
urinary drainage catheter.
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(54) Title: PROCESS FOR MANUFACTURING A CATHETER AND CATHETER MADE BY THE PROCESS
(57) Abstract

“The invention relates to a process for manufacturing a catheter for insertion into a body cavity, for instance of the type used for
insertion into the urethra. The catheter has a tip portion provided with one or several drainage or flushing openings adjacent to the free end
which is to be inserted into said body cavity and the outside of the catheter is provided with a coating. The process comprises the steps
of: injection-moulding a separate tip portion of the catheter, said tip portion including an inner lumen and said drainage/flushing openings,
ﬂwimermdmwrdimnemofsaidﬁpcmpmdingtoﬂmseofamnda:dmbe,fmﬁnganendofasmxdmdtubemdanendofsaid
tip portion to conform to each other for a subsequent joining operation, and joining said tip to said standard tube in said joining operation,
wherein the coating is applied to the standard tube before the joining operation is performed. The invention also relates to a catheter made
by the process.




