UpP/ 69 2172203 A URETHRAL CATHETER THI S | NVENTI ON concerns cat heters of

th nd used for drainage of the bladder via the urethra. Nost forms.
of urethral catheter consist of a rigid or sem-rigid tube WDEBAEEEEE7 _
inserted into the bladder to effect rapid or 5 controlled zgszqggd}§ o~
t hereof, the tube having openings at both ends. Such cat he V& as C
const ant drai nage devi ces wherein the tube remains open and is designed to
resi st any appreci abl e degree of collapse or conpliance with the shape of

the urethra, the latter bei ng nonZcURETHRALNGATHETERt endi ng towards a
narrow slit. Another formof the urethral catheter is described in patent -
specification GB 2113554, and consists of a thin- walled prefornmed tube of

a material which will readily approximate in cross-section to the shape of
the urethral 15 |unerif%lﬁ:ﬁﬂ\%ﬁﬂmmwcmrwmﬁmfaw? kbng| used

col | apse under_norpal ,urethral pressure thus to conply with the irregular
and slit-1ike IeFefRrpdnags R% the hipredasieiai bhef retdiiad Jiastakniowne

tube is of argesilient materi whjch is self-supparting sq that when the
appl i ed 20 SR Ph VESPHAAL SatRALef Sonaist Pa: ar Ale0d © AMITIFLS
formed shape. MLLSERHD YRt SEISES  h P51 854D & et 'S0 or

5 controlled drainage thereof, the tube having openings at

both ends. Such catheters serve as constant drainage

~ devices wherein the tube remains open and is designed to &
resist any appreciable degrée of collapse or compliance with
the shape of the urethra, the latter being non-circular and

10 tending towards a narrow slit.

Another form of the urethral catheter is described
in patent specification GB 2113554, and consists of a thin-
walled preformed tube of a material wﬁich will readily

.apﬁroximéte in cr&ss-secfion to the shape of the urethrél
\ 15 lumen such that it will undérgo substantially cqmplete(
collapse under normal urethfal pressure thus to comply with
the irregular and slit-like lumen but permit adeguate
distension for normal drainége. The tube is of a resilient
material which is self-supporting so that when the applied
20 pressure is removed, the tube will return to its normal pre-

formed shape.

Whiist a thin-walled catheter tube of the aforementioned



-

- 2 - UP/ 1769 type has the required property of |ateral

conpliance, it has limted resistance to |ongitudinal flexion. |If the tu
is bent along irts axis as is likely in male catheterisation i[§?¢p7gb K ag
t hus -prevent the passage of urine. 5 A further d I cu W th

t heyt,hi n-wal | ed design is the tendency for the wall to collapse in the

prosiatic regi oreypemasedeherraght red niepeseyi 6. latarthi eomgitante,i st
necessary for the tube to possess a degree of resistance to both |ateral

col | apse and | orlag Udimictedl (residtemibiengo Aongtijtecdinafl tflexioasent fi bthentuba -
Is to provide a thin-walled urethral catheter having one or nore zones of

i ncreased fl exurid besi skome fts axais sdscioryikely oimematei patbeterisation
applications. 15 According to the present invention there is
provi ded a ur et Hrtal casntkigtke rango ivuiss ipxgventu kb eh paissggepodi nyinet: bot h

ends, and having in at |least a portion of that part of the tube to be
situated within the urethra, a flexural wall formation, and at |east one
zone of increased 20 stiffness extending‘along sai d portjon such_that,

accordi ng o the intendedAuskuridiemedi fEbgRItNi HALht (the Jhin-waklrdddgpign
flexural conpliance in a lateral direction is reduced, or both. The tube in
the aforesaid portighewFeRARRGY £025 the yrallobpefollapssddt ite R akic
tow returneﬂgg%&&x%{gn used for male catheterisation. 1In this region

it is necessary for the tube to possess a degree of
~ resistance to both lateral collapse and longitudinal

10 bending.

An object of the present invention is to provide a
thin-walled urethral catheter having one or more zones of
increased flexural resistance for satisfactory performance

in certain applications.

15 According to the present invention there is

\_/ provided a urethral cafheter comprising a tube having
openings at both ends, and having in at least a portion of

that part of the tube to be situated within the urethra, a

flexural wall formation, and at least one zone of increased

20 stiffness extending along sﬁid portion such that, according

to the intended use, éither longitudinal flexion is reduced

or flexural compliance in a lateral direction is reduced, or

. both.

The tube in the aforesaid portion will have a

25 pre-formed cross-section to which it will return elastically



-3- “in an unstressed state. |If the section of increased stiffness i.s forned

by, creasing the wall thickness there should be substantially xi al or
p eral discontinuity on the ime? wall surface of the 768 ch ’
should be a 5 snoot h approximation to an oval form The wall TS not

supported by internal struts or by ridges or grooves, which coul d decrease
the conpliangce of the catheter when collapsing within the urethra or even

prevent its tBl BhtnsireseatdcéFateer al okhbpri #retipe |@figinareased

flexion is 10,.,.t0 be provi ded i ngreased, wal | _ stiffness. Exanples of
ur et hr al catﬁ%fﬁ%ge%ﬁbgﬁyFﬁﬁmFﬁgxﬁhvéﬂ?¥%ﬁP¥@$Ithﬁmﬂﬁéldéﬁ&QHgﬁﬁﬁmhhﬁre

o o o eal T eRORE R RABH G LAY I A men sk et on
cross- secti ot 5P, Ak, TEATCaRk e [ththeaERBRa D shaufathe 2one
i the Tube, SPRos aRRFAkTAAILT EB0aR o £B5E S "weTh ot S uPoker
O et e P A vy g R WP S PRI L ol GBS WRTE O
could decrease the compliance of the catheter when
collapsing within the urethra or even preVent its collapse.

The reduced lateral compliance and longitudinal flexion is _

10 to be provided by increased wall stiffness. =

Examples of urethral catheters embodying the
invention will now be described with reference to the

accompanying drawings in which:

Fig. 1 is a cross-section of a so-called thin-
13 walled catheter having a longitudinal inflation tube for a
Foley balloon; as described in GB 2113554;
| \J
Figs. 2a to 2d are cross-sections of thin-walled
catheter.tubes each having at least one zone of increased
stiffness extending along at least a portion of the length

20 of the tube, in accordance with the invention: -

Figs. 3a to 3¢ are further cross-sections of thin-
walled catheter tubes each having at least one zone of

increased stiffness extending along at least a portion of
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- 4- : UP/ 1769 t he | ength of the tube. and Figs. 4a and-4Q
are partial views of catheters enbodyi 44 the invention and ﬁ?#gsﬂ
and femal e patlents respectively. 5 Referring h _
ﬁramrngs in Fig. 1 the tube wall generally shown at 10 is produced from

an§fl exural gngh resid B "BET ¢ fhe W ch is clinically acceptabl e and
sufficiently durable 1n use, and 1s preferably in the region of 0.2mm

thick. Exanples of material's fromwhich the tube 10 may be fornmed are
| at ex, silicone, urethane or poly-vinyl- chloride As described in GB

2113554, the flexur dngng;g8s! haeahdorﬂpea qu e ¢ 4hg s oe! c%%{’ééers

el astic expansion thereof when normal uret openlng occurs durl
expul sion of urine through the tube, whil st the maxi num 15 transnural

pressure requiegmibod9itgl ltHweihventildm tondabka®fi d  BoPOBe and female
cross-sectional area is in the region of 100cm water gauge. A

col I apsi bl e- waldteicermtad hrelspredtdwiely .t hese properties will permt
substantially normal, or any 20 remai ni ng, sphincter nuscle operation in
patients suffering fromincontinence, and in this way will simulate norm
physi ol ogi cal functions as far as possible. This is in direct contrast to
the constant drai nage f Recfexming nbde tortheodwawtingsgl in gid.t ubade tube
cat heter.
wall generally shown at 10 is_produced from any flexural and
resilient material which is clinically acceptable and
sufficiently durable in use, and is preferably in the region
of 0.2mm thick_. Examples of materials from which the tube
10 may be formed are latex, silicone, urethane or poly-vinyl-
chloride. As described in GB 2113554, the flexural and
resilient properties of the tube will permit elastic
expansion thereof when normal ufethral opening occurs during
expulsion of urine through the tube, whilst the maximum
15 transmural pressure required to collapse the tube to half of

its normal cross-sectional area is in the region of 100cm

~— water gauge.

A collapsible-walled catheter having these

properties will permit'substantially normal, or any

20 remaining, sphincter muscle'operaﬁion in patients suffering
from incontinehce,'and in this way will simulate normal
physiological functions as far as possible. This is in
direct contrast to the constant drainage function of the

more conventional rigid tubed catheter.



- 5 - ) UP/ 1769 Wil st the tube of thée kind illustrated in
Fi @; has the required property of l|ateral conpliance, it has little
regl gfance to |ongitudinal flexion degite the support affor/dgedibigoan

finflation tube 11 passing along the 5 entire length of t hi lled
tube in the case of a catheter having a retention balloon. The wall of th?};y
tube, if bent along its longitudinal axis, wll kink and thus prevent or

seriously resist the passage of urine. Referring nowto Figs. 2a to 2d, in
accordance 10 with t Wwhibsenthentukacbfttive kihdsilhtstriatddidesFiguel
part of its periphery, one or. nore zones 12 of increased thickness, -
tapering to tleasrthenaequi cédepsopterttei of cligtersd tdemplhenamerisuhaace
retains its snooth elliptical or oval formw th no internal projection
Thus, resistarkkttbel¥xesigkancef|eqi dongitiddnadd fyexhon hdekpide the
portion. An inflation tube or passage 13 (Figs. 2a to 2c) is incorporated.
‘The | unen of tsRPRAFrkepéfordiad d1o@nd imflatelen obabect! ipAmsingealong the
sufficient to maiptain the _required flow passage, Resistance to axi al -
flexi on Bs actbeie2dength (fbuthe Shnrradded nkrkgsdn tthe sage of a
conpl i ance when the or each thickenedtgort rest icte&ato a.section

about the ni ndfathgtehaying | 2 retep ?Bsbggéb$P0n, e Wpldspfathe itybe.
Figs. 2a to 2d. .lg Fig. ti,ffeni | ih d 4
credded | 1 a tHi BeRtEaednsta'eg 18 PR AY BhAS" TR T LA KRR ana

stiffness. thus prevent or seriously resist the passage of urine.

\,3
Referring now to Figs. 2a to 24, in accordance
10 with the invention, each tube illustrated includes, over
part of its periphery, one or more zones 12 of increased
thickness, tapering to the original thickness at their edges
so that the inner surface retains its smooth elliptical or
oval form with no internal projection. Thus, resistance to
15 axial flexion is afforded by the thickened portion. An
inflation tube or passage 13 (Figs. 2a to 2c) is
incorporated. The lumen of the catheter tube should have a\_J
cross-sectional area sufficient to maintain the required
flow passage. Resistance to axiallfiexion is achieved
20 without a significant increase in lateral compliance when
the or each thickened pértion is restricted to a section
about the minor axis of an elliptical cross-section, as
illustrated in Figs. 2a to 2d. 1In Fig. 2c, stiffening rods
or nylon threads 14 are embedded in a thickened zone 12 to

25 afford further increased stiffness.



- 6 - - "UP/ 1769 The thi ckened zone nust however taper

Smoothly into the thin-walled tube to yield-the required properties of
conpliance. *Any rib or groove would provide a discontinuit i C uI
act~as a hinge and be a point of 5 ~ ¢t eased strain where /i of Yhe
‘material could occur. In Fig. 2d, a stiffened inflation tube 15 is enbedded

in a thickened zone 16 which is of reduced w dth or azi nuthal extent, there
bei ng no discontinuity on the internal wall surface, with a snooth
transition between zone 10 16 and the remninder of the wall. It is

clear therefore that the f ased f|exyral resistance_can _be -
provi ded by increasing tﬁéﬁ¥%¢§5%£§£§fz§ﬁs Wﬁ%{ Y oret t §2PRRer §MOOthly
stiffness, and | s SUu n i f, nece r y .inel usion_of
fibres, strips %#éroggé(o?ﬁéﬁlggﬁgsmﬁtgq’ﬁ §% I%Zrié?g ?%‘2855% 8f°§8ﬁg§e8f
I ncreased stiffges 4 of |ipiLtedsaziout en h . shoul d
be | ess than oﬁq&ﬁgglg‘x{?ﬁé ovjéﬁgl F"dzbgri p e%oé\ﬁ%n ';r'n?r{la#h n &oﬁéa}oné

i s included theafgeskenadivgy wrid¥swoR1adhaeclls 8’ RiAge0and BBYaCHIPhREoED
forma section of increased azimuthal extent. The tota? a2|nutha? extent of

the thick®&ned Zonaredsed i3 raihe whedd #alulreMotednbomhessi hlaBohlEC8ccur.
quarters of the overall periphery. The wall features which provide for

i ncr eased

In Fig. 24, a stiffened inflation tube 15 is
\/ embedded in a thickened zone 16 which is of reduced width or
azimuthal extent, there being no discontinuity on the
‘internal wall surface, with a smooth transition between zone
10 16 and the remainder of the wall. It is clear therefore
that the 2zone of increased flexural resistance can be .
provided by increasing the thickness of the wall and/or its
inherent stiffness, and this may be supplemented if
necessary by the inclusion of fibres, strips or rods of a

15 more rigid material.

The zone or zones of increased stiffness should be
of limited azimuthal extent. Each zone should be less than
one quarter of the overall periphery. When more than one
zone is included the thickened wall zones in adjacent areas

20 may combine to form a section of increased azimuthal extent.
The total azimuthal extent of the thickened zones in the
tube shquld be limited to less than three quarters of the

overall periphery.

The wall features which provide for increased



‘5@; UP/ 1769 resistance to axial flexion while retaining the |ateral
QA i-ance are nost sinply described with reference to a n rg&{z or .
oval. tube cross-section. Catheter tTubks~of oval cross- sectagﬁi_

tpreferable in order to conply with 5 the simlarly shaped | unmen of 't he

urethra are shown in the draw,ngs rovid esi stance to | ongitudinal ¢
flexion with FFFFF&@Q&ﬁKﬁ?OﬁxFHIaﬁ%ﬁ%ﬁgko %éhc%et?ﬁg Pﬁréﬂ@ﬁe a Sﬁﬁknﬁ?f

of the wall shoul d .be restricted.to.the, regions %f htfl axi s as
i |lustrated | ROBPFNRE (JTMOFike sfdl‘Plye %%ﬁFr‘%le éf’ci'u*r F’-’Pé“’t%ép the ™

T aastng t aonSsPEnt &F 6kL 8981 Tl Sagad i coabatdlf Iﬁﬁwﬁ%% o
L
Cotmaed only SPELLEPBYCLSE PoRCas f%fﬁr’%%%‘g%‘%aﬂ% ) 2‘83‘%@13)0 Jrith
h d
ot rsgand rrﬁzérmrzgrrrfsﬁ?rgrgwﬁhzrgs%ﬁé 258! 88 B 5
the maxi mum  §3AY/RHGH. PIiks W Svi Qe dnbbR3e 1 gtermwﬁ@len%}?

half of its nornal extern Cr oss-secti ona area 'S centineters water

gauge. A cathgfeh WHQ%Qet&Qﬁub%l@%”ﬂﬁtf%iéfhf“b&ﬂbiYaﬁ@é'a&ﬁ@jéﬁﬁﬁﬂgned
however, be used throughout the entire urethra of a male patient with

prostatic enl gogiRiis Wt e willl GHE LA B CReBRIiRHed stdfehel re@ions
retention of urine rather than incontinence, and it is necessary to provide
for about the minor axis as illustrated in Figs. 2a to 2d4. The
10 essential requirement is that the moment of inertia, or the Q_J
effective modulus of the wall, is increased by increasing
the wall thickness, or modulus, at positions of minimum wall
curvature in the transverse plane. Lateral compliance in an

oval tube is reduced only slightly if the wall is thickened

15 in these positions.

| Notwithstanding the increased longitudinal

stiffness, the overall lateral compliance of the tubes
illustrated in Figs. 2a to 24 should be such that the.
maximum transmural pressure required tocollapse the tube to

20

one half of its normal external cross-sectional area is

100 centimeters water gauge.

A catheter whose tube is permitted to be fully
collapsed cannot, however, be used throughout the entire
urethra of a male patient with prostatic enlargement or

25 stricture. Such patients suffer from retention of urine

rather than incontinence, and it is necessary to provide for



-8 - ) ' " UP/ 1769 them a catheter section which will renmgid\
-partially open under external pressure whil-st produci ng m ni mum di stensi'
ahd pressure-on the urethra where it passes through the prostatic region;

in_which it assumes a tortuous path.g5 ~ Thus, the cat hegf,%r ?e must be
Qpabl e of accommodating the requi red dr ai nage of urine é extent of

eral flexural conpliance nust be reduced with respect to those
|IIustrated in Figs. 2a to 2d. To convert a thin-walled tube to one which
will 10 cothapse ¢atleterrdest iont emtidht wiid Ineesssiar pars lialdycapent he
resi stance of the wall to flexion in the transverse plane. Lateral
conpl i ance is BART MxteFn3tdPESEaEC KBALAY Eﬁ°§ﬂﬂ#ﬁﬁeNﬁﬁgmpﬁethF?n%ﬂﬂﬂut t he
area of WBX|nun1§urvature Suc thlck n|n ouId t aper

thin-wal | ed seBPfoRESFBuUTe Onthe urqihrg ’ﬁe 1t pBERRS, Em‘?‘é’?ﬁ&?‘ F&e
.surface wit hougrggése%' QHEE$n,Tq‘ﬁ Wféﬁ@nwgaggewa@sgs dhdA £ en

conpliance by Tncreasing t resi stance of the wall to. flexion but does
not provigle rigges, thel eathend @aubelmest preo;:epabma:ﬂ akeohhedhtiiy thle t he
tube, since such 20 proj ections would reduce the area avail able for

drai nage and t eeguixed ehrednsge aof turdingei nThe oéxtesnfaqindaterpl efbenunag
expansi on of the tube and thus |eading to bypassing of urine.  The thickened

section, if thEOBRbERRCE Gushdhrreanged | vith reapeshaiR, these iLlpsekated which
lie abOUt the maJngs. 2a to 24.

~ To convert a thin-walled tube to one which will
10 collapse to a limited extent iﬁ is necessary to increase the
resistance of the wall to flexion in the transverse plane.
Lateral compliance ié thus minimised by thickening or
stiffening the wall about the area of maximum curvature.
Such thickening should taper into the thin-walled sections
15 of the tube leaving a smooth internal wall surface without
discontinuity. The thickening decreases the lateral-
compliance by increasing the resistance of the wall to
flexion but does not provide ridges, extensions or other
projections into the lumen of the tube, since such
20 proiections would reduce the area available for drainage and
tend to, encrust at the points of engagement, preventipg
expansion of the tube and thus leading to bypassing of
urine. The thickened section, if.ﬁhe tube is of generally
elliptical shape, is in zones 17.which:lie about the major

25 axis of the ellipse as illustrated in Figs. 3a to 3c.



~, .axis of the ellipse as illustrated in Figs. 3a to 3c - -

/ /69 An inflation tube or passage ;3 can be incorporatédq Qﬂg:ff the .,
ckened zones 17 at or close to the“ngjor axis as in Fig. [§§/
.Alternatively the zones 17 at or close to the major axis can be JOlned to

eXtend 5 t hr oughout Q{ﬁ Wf’ia%' d ang lbncoroogra%%stghaggtubff nEtagrlls? s—l
n Mn Fi S~

pOSItIOI’] at or close to e Im nor axsasm Flg

the outer vallynaebaseres BRebRETBY Lo RREOLURIR! SoRLaSE) Val ook ey BRL A"

shape of the af "unen nnerowar | “Surface s Sht

smooth. 10  ipe gé& Bhds 48 i |hlg§§ra§gs a lgé?HQLEVQi% Bﬂ?lﬁbﬁ3%3f%%%|nd

having an inlet 2 Its I nner nd~a’ Foley retenti oon

which is a figy é‘i%td&nté onth.l maisrlaﬁw &Qﬂplu@nﬁ%lrv\éah@ el gon

tube, typically as shown in Figs. 3a to 3c. This is followed by a section B

15 whisch NMphduhohBCon® ihljbrUsi Bt 8AdI Indtp¥rdtdScheda e Zﬂx 19{15' f
Iongltudlnal flexion is permtted, the type illustrated in Fig. 1.

remai nder of ol bet &€, ovhictlos [Ho th 61 hiAbed agilsSiade it er ig &l Fw ard
use, can be of a, conventional rigid type. 20 A cat heter of
the type illustig.aterhi Figi.0.3cibthé suwtedl gaflar SwrPacepiisl GEsfaned to
consists of a shorter internal section illustrated at C which can be of the
conpliant formcastormumbrat elosely gso Qeetmafdral shapec of the urethral

lumen, whilst the inner wall surface is entirely smooth.

10 | Fig. 4a illustrates an example of a male catheter
having an inlgt 22 at its inner end and a Foley retention
balloon 23 behina which is a fifst section A of limited
lateral compliaﬁce, with an infiation tube, typically as
shown in Figs. 3a to 3c. This is followed by a section B

15 which may be of the form illustrated in any of Figs. 2a to
24, or, if 1ongitudinal flexion is permitted, the type
illustrated in Fig. 1. The remainder of the catheter, which
will be‘situated outside the urethra in use, can be of a

o/

conventional rigid type.

20 A catheter of the type illustrated in Fig. 4b is
suitable for female patients and consists of a shorter
internal section illustrated at C which can be of the
compliant form_as illustrated in Figs{ 2a to 24 or of the
kind having ieduced iateral compliance as illustrated in

25 Figs. 3a to 3c.



ki-nd havi ng reduced !atéral conpliance as illustrated in 25 Fi gs.- 3a to .

3c. . - 10 - UP/ 1769 CLAIMS 1. A urethr cat , t
conprising a*tube having opening3~dtjﬁbgh\gggzdxiﬂd havi ng (¥ P{1 769, t
portion of that part of the tubge to be situ thin the urethra, a

fhexural wall formation, and at M” I ncreased 5 stiffness
extending longitudinally in sal HM&E , according to the

i ntended use, either |ongitudinal f exi oM I's uced or flexural conpliance
in a lateral direction is reduced, or 5ﬂﬁfhs ' A urethral catheter

according to claim1, wherein 10 t FE—e+65s-sectional shape of said tube .
I's generally oval thus having najor and m nor axes at.right-angles, said

zone of increpsed stiffngsq QAMYifi BY+ddil LKEBRS f@inioﬁt 't%@xﬁﬁg‘ih%g

about said mnor axis in a region of mninmumcurvature thus to perm

flexural compbbafifids st bl Inde, arll "BFYiR mléétlésgu%nﬁoruon of

I'ongi t udi nal exi on . A urethral calheter according to claim 2,
i ncludi ng tworRpatt pake of the eabed téible BRittldss® i €REnt bﬁetw@em:@r,
sides, i.e. about the m.nor axis, of the tube wall. 20

urethral cat hﬁleituﬁal:o_wdﬂ.mg_fbﬁmﬁhabm 2an@r atl 2iedls®, onac Izwken@farmdi-féa%udon
tube or passage extending within
5 stiffness extending longitudinally in said portion such
that, according to the inteﬁded use, either iongitudinal
iJ/ flexion is reduced or flexural compliance in a lateral

direction is reduced, or both.

2. A urethral catheter according to claim 1, wherein
10 the cross-sectional shape of said tube ié generally oval
thus having.major and minor axes at right-aanes, said zone
of increased stiffness comprising a thickened wall portion
extending about said minor axis in a region of minimum
‘curvature thus to permit flexural compliance in a lateral

15 direction whilst reducing longitudinal flexion.

3. A urethral catheter according to claim 2,
including two portions of increased wall thickness along the

two major sides, i.e. about the minor axis, of the tube

wall.

20 4. A urethral catheter according to claim 2, or claim
3, including an inflation tube or passage extending within

said thickened wall portion.



S I ckened wal | portion. - 11 - 5. A urethral catheter
a ng to any preceding claim including at |east one stif )
ex ng longitudinally of the tub& Wit fin said zone of inc E
fStIffﬂESS 5 6. A urethral catheter according to clad 2 mhereln

“a teinforced inflation tube e | 1'y throughout sald 7y
thi ckened wal | portion. 7. “mlm‘u“lmmmm heter according to claim 1=
wherein said tube is of generaJﬂycovaI éhabe *t hus havi ng maj or and 10

m nor axes at gight anglgs ¢r i11ffpes o

t hi ckened wal I5r portion egt gﬁ%i%nhg-a;]gou?&g rrgj%cs?r C}a‘%‘é& £ gf‘&gl on +39n8
maxi mum cur vat t c I I @%g er

di rection. -tclﬁ.aexm, u%‘%?‘é %qgl G\acgat Eé?%@ é%géonrj i-_ﬂ téi c i 1:8? e?{g:endlng

el udi ng 3 paidnaf e hB16E91 gy é’%&b&”%ﬁﬂﬁ{‘déé‘ﬂda%% ¥ 48 feea

axi s, one of I nc sTan 1n atlon t ube or passage extendin
the wall. 9. i ffrfady ethral catheter according to claims8, mhereln sald

, : stiff . , g ;
pair of thickened wall portions are joined to extend 20 t hr oughout one
maj or side of the tube, there being an inflation tube or passage extending
t hrough said thickened wall portion at or close to the m nor axis.

5 6. A urethral catheter according to claim 2, wherein
a reinforded inflation tube extends longitudinally
throﬁghout said thickened wall portion. L
U
7. A urethral catheter accofding to claim 1, wherein
said tube is of generally oval shape thus having major and
10 minor axes at right angles, said zone of increased stiffness
comprising a thickened wall portion extending about said
major axis in a region of méximum edrvature, thus to reduce

flexural compliance in a lateral direction.

8. A urethral catheter according to claim 7,
15 including a pair of thickened wall portions extending about
said major axis, one of which includes an inflation tube or

passage extending along the wall.

9. ' A urethral catheter according to claim 8, wherein
said pair of thickened wall portions are joined to extend
20 throughout one major side of the tube, there being an
inflation tube or passage extending through said thickened

wall portion at or close to the minor axis.



Co-t12 -, . UP/ 1769 10. A urethral catheter
~according to an%“"u m wherein the outer wall surface is
pre- formad to c ,’ 'm J the_npjural shape of the ure Imlen.
1l A uret Hralf cat cordlngﬁto any preceding 5 §§g437é§

fi ch the inner wall surface of the tube has a continuous curvature, there
bel'ng a snooth transition between any thickened wall portion and the

remai nder of the tube wall. 12. A urethral catheter conprising a
first portion 10. close twrébRralneattiwtef dbeceaingl do idnphpekcalding

| east one zone of increased stiffness.is provided to reduce flexural .
conpl i ance in elladtmey aWhdivesini | the Duter seadnd siactaes st ek Fodheditb
first section and aligned therewith, including at | east one zone of

i ncreased stiftoafsrmhedoselySto thednaeukabgshapgenef thexupethhabulimeh.

sai d second section. 13. A urethral catheter according to claim 12,
i ncluding a Foley balloon surrounding the tube adjacent to the innernost
end of said first section. 14. A urethral catheter substantially as

herei nbefore 281. describeurethrialr sfaklescert 3chogdiayg 2o tanPdpye cRiGiISEs
3a to 3c,_and Fig. 4a or 4b of the acconpanyi ng draw ngs.
5 claim in which the inner wall surface of the tube has a
continuous curvature, there being a smooth transition

between any thickened wall portion and the remainder of the

o tube wall.
12, A urethral catheter comprising a first portion
10 close to the inner end of the catheter in which at least one

zone of increased stiffness is provided to reduce flexural
compliance in a lateral direction, and a second section
outwardly of said first section and aligned therewith,
including at least one zone of increased stiffness thus to

15 reduce longitudinal flexion throughout said second section. -

13. A urethral catheter according to claim 12,
including a Foley balloon surrounding the tube adjacent to

the innermost end of said first section.

14. A urethral catheter substantially as hereinbefore
20 described, with reference to Figures 2a to 2d or Figures 3a

to 3¢, and Fig. 4a or 4b of the accompanying drawings.




