A. URETHRAL CATHETER THI S | NVENTI ON concerns catheters of tHe ki'nd used for (i
dramgage of the bladder via the urethra. Al knovwn forps of urethral
ca er consist of arigid or senmi-rigid tube which is 5 i n eﬁ ‘
whe bl adder to effect rapid or controlled drai nage thereof ééi 554
having an inlet and an outlet at the proxinal and distal ends respectlvely
- Such catheters serve as constant drainage devices wherein the tube rena|n§?
open and 10 is designed to resist any appreciable degree of coll apse
or conpliance with the shape of the urethra. Research conducted at the
Victoria University of Manchester, has confirned that the |lunmen of the male
and female urethra i s NOMURBTHRAIArCATHETER and tends towards a narrow slit.
The slit-1ike shape is nalntalned even during mcturition. Existing
catheters of rigid or sem-rigid circular cross-section cannot assune a
close and conpliant fit-within the urethra,and this can resultin 20
| eakage of urine on two sides of the catheter tube between the outer tube

surface and the inner IHIS SINVENEIGN ¢dmcérmencathebersakagetheoduces
wet ness

kind used for drainage of the bladder via the
urethra, All known forms of urethral catheter
consist of a rigid or semi-rigid tube which is
5 inserted into the bladder to effect rapid or
controlled drainage thereof, the tube having an
inlet and an outlet at the'proximal and distal ends
respectively. Such catheters'ser;e as constant
drainége devices wherein the tube remains open and -
- 10 is designed to resist any appreciable degree of .

collapse or compliance with the shape of the urethra.

. Research conducted at thé Victoria
University of Manéhester, has confirmed that the
lumen of the male and female urethra is ndn-circula:

15 " and tends towards a narrow slit. The slitelike shape
is maintainéd even during micturition.
.

Existing cathetefs of rigid or semi-rigid
circular cross-ﬁection cannot assume a close and
compliant fit within the urethra, and this can resultin

20 . leakage of urine on two sides of the catheter ‘tube
between the outer tube surface and the inner wall

surface of the lumen. Such leakage produces wetness



»2- Ieadihgfto disconfort, and increases the risk of infection leading to
f et her disconfort and pain. Furthernore, the rigidity of existing T

cat heters can cause abnormal urethral distension and danage which ca T
pr.oduce further-patient 5 disconfort. An object of. the present inve nis
to provide a urethral catheter in which the aforenentioned di sadvan S
are _overcone and which will nore approxi mat ez y-resenbl e the natural '
properties of the urethra. 10 . According to the present invention
there is provided a urethral catheter conprising a tube, open at the

proxi mal and di stal ends respectively, the tube wall, throughout at | east

a portion of thHeeading td dhecomforte lamdiincreases tthe rhekucst Hnfedidion
conpliant thus to conform 15 to the shape of the urethra and being
sufficiently flkeadingt k&t furdhaxidisconiertuand padsbur Furkperagney the
col | apse said portion of the tube to half of its normal internal

cross- sect i onal TR 9foexdfting: cathptess £amCauis cARNOERBS i YRARNE A
the invention wJ!| be 20 descrihed in fugrther detail, _by of. exanpl e
oty wi th ror HLAEERESOm And cARBATR EPAFBwIRR PROdRERC tarthet PRt Tent

5 discomfort.

An objéct of the present invention is to provide a
ufethrai catheter in which the aforementioned disadvantages
are overcome and which will more approximately resemble the

natural properties of the urethra.

10 According to the present invention there is
ﬁrovided a urethral catheter compriéing a tube, open at the
proximal and distal ends respectively, the tube wall,
throughout at least a portion of that part of the tube to be
situated within the urethra, being compliant thus to conform

15 to the shape of the urethra and beiné sufficiently flexural
that the maximum transmural pressure required to collapse
said pottioh of the tube to.half of its hormal internal

cross~-sectional area is 100 centimetres water gauge.

Several embodiments of the invention will be
20 described in further detail, by way of example only, with

reference to the accompanying drawings, in which:-



. ]
,Figs. laand Ib illustrate schematically, in transverse secti-on, a urethr@b
passage with, respectively, a known type of catheter, and one produced in
ac dance 5 with the invention, in-situ; Fig. 2 .
il-@rat es a catheter nmade in accordance with the invention and including”

-a ey retention balloon whick i.n use is situated within the bl adder - to
prevent 10 renoval of the catheter; Fig. 3 i{s a section _
taken on line IIl-}I1 of Fig. 2; Fig. 4 il lustrates a catheteg made in T
accordance with the invention but i ncl udi ng 15 an integral,
non-infl atabl e head gfgknowy hﬁBEIBOPyyayﬂﬁdﬂy1gdﬁéﬁé&ﬁtéﬂﬁﬂder Fig. Sis
a section taken on I|ne V-V of Fig. 4, Fig. 6 illustrates a fﬁrther

enbodi nent 20 in transve&seasmedubmgau<mrejhﬂdkapg§§§ger |IIustrated
in Fig. 4; -4- and Fig. 7 is a transverse section through a

with, respectively, a known type of.
catheter, and one produced in accordance

5 with the invention, in-situ;

Fig. 2 illustratés_a catheter made in

accordance with the invention and inéluding
a Foley retehtion_balloon which in use is

sitﬁated within the bladder to prevent

10 " removal of the catheter;

Fig. 3 is a section taken on line III-III

of Rig. 2;

Fig. 4 illustrates a catheter made in
accordance with the invention but including
15 an'integral, hon-inflatable head-of known

type for insertion into the bladder;

Fig. 5 is a section taken on line V-V of

Fig. 4;

Fig. & illustrates a further embodlment
20 as a modification of the catheter

illustrated in Fig. 4;



catheter wal|l being prefornmed for a purpose to be described. Referring now
to'he drawings, Fig. la 5 shows in transverse section the nuscul ar

wal I 10 surrounding the urethral area, the lunmen 11 being the act A
passage conmmuni cating with the bl adder, and.the area known as the i mals12
whi ch is sit'uated between the nuscul ar wall and the l[umen. 10 As can be
seen. fromFig. la when a rigid or e~ rigid catheter Ais inserted in the
| urer 11, the urethra is distended to | eave free passages 13 on both sides
of the catheter which are large enough to pernit the bypass of urine. In

t he conventional 15 heter, of the type illustrated _at A, the tube is
desi gned as a constarﬁn%fﬁﬁagfa %i%\ﬁc%r?}?‘%‘g?ﬂ??\gs%cgb?ﬁiT’lﬁﬁﬁgg}bpﬁn passage
B | eading fromthe bl adde ichs Ui k0..C ' l'y - or

intermttently without r eéﬂﬁ%?yo%% 1%'1;&‘& ﬁef@mgﬁ‘ﬁ%&ﬁ iggﬁégyggﬁce} as
di scussed above that a c ra s on-circular formcould have
consi derabl e benefits toa%ﬂ:&%a él{ge%%@?&n‘ particular, the female urethral -

lumen is proximally a horizontal slit which changes through a cruciate to a
vertical 25 slit at the external neatus. Furthernore, there is

Referring now to the drawings, Fig. la
5 shows in trahsvefée section the'muscular:wall 10
surrounding the urethral area, the lumen 11 being
the actual ﬁassage_communicating.with the bladder,
and the_aréa known as the intima 12 which is
situated between the muscﬁlar wall and the lumen.

10 'As can be seen from Fig. la when a rigid or semi-
rigid cathetér'é is inserted in the lumen 11, the
urethra is disten&ed to leave free passages 13 on
both sides of the catheter which are largé enough to
permit the bypass 6f urine; In the conventipnal

15 catheter of the typé iliuStrated at A, the tube is_
designed as a constant drainage device providing a
continuous open paSsage B leading from the bladder,

.through which urine can drain continuocusly or
intermittently withouﬁ restriction.

20 There is evidence, as discussed above

that a catheter with a non-circular form could have

cdnsiderable benéfiﬁs:tb'fhe patient; In particular,

the female dfethral iﬁmen is proximailysa horizontal.
slit which changes th}ough # cruciate td-a.verticai

25 slit at the external meatus. Furthermore, there is



. consi derabl e variation between individuals both in shape and di nensi on.

Therefore, by making the catheter walls very thin and flexible the tube car’
nopd=gl itself nore closély to the shape of the closed 5 urethral walls,
S n artangenent is illustrated in-situin Fig. Ib where the conpliance -

-of e catheter wall

slit-like formleaving only extrenely small areas, indicated at 14, where .
t he catheter does not 10 entirely conply with the wall of the lunen. “~~o
out

Since.the |une {1 tends to be irregular in_cross-sectiaon through-
srahle

t he IenthPQﬁl

is such_tkal the | unen al nost assunes its natura
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to ex urine thro
fﬂﬁﬁgﬁﬁh_ln Fig. 1b where the compliance of the

catheter wall is such that fhe'lumen almost assumes its
natural slit-like form leaving.only extremely small

areas, indicated at 14, where the catheter does not
entirely comply with the wall of the lumeo. Since the
lumen wall tends to be_irregular in:cross-section through-
out the iength of the urethra there is overalllannade-

quate seal to prevent urine from bypassing the catheter.

The portion of tho carhetér wall which
affords compllance as descrlbed has an optlmum
thickness below lmm and preferably in the region of
0.25mm and is produced from any flexural material
which is'clinically acceptable and yef sufficiently
durable in uSer EXamples of material from_ﬁhicﬁltho

tube may be formed are latex, silicone, urethane or

polyvinylohloride.

25

The flexural propertles of the tube w1ll

permlt dlsten51on thereof when normal bladder

pressure is applied to expel urine through the

tube. Thus 1t will be seen that the collapsable-

be seen that

-

&



wal | ed catheter having the aforesaid properties will pernit substantially
noMfal or any remaini ng sphincter nuscle operation, and in this way

simul ati on of a normal physiol ogical function may be possible. Thig is in -
5 - direct contrast to the constant drajnage function of existi -
catheters. Referring nowto Fig. =26 there is illustrated a cathe G
_produced in accordance with the invention, wherein a first portion 16 T
cohsi'sts of a sem-rigid tube 10 of the conventional kind having an

inlet 17. {paiged catfeted havingmehe afyrdsuid bricpertiyd i 18 of

reduced wall thickness to the extent that its flexural properties are

i ncreased 'Be%ﬁﬁ%r@&B@Qdﬂﬂ&ﬁiﬁ&eddFﬂiﬂ'd¥1aé?“%éﬁ%ﬂﬁﬂﬂé“%ﬂﬁiﬂdﬁ%&163 of
t he tube 15 | eading to the outlet distal end can, if required, be of
convent i onamukBilekageradidn/, Gnd tivn thiis wayns imailld tdonl VY atotmalise wil |
be situated within the urethra, and its length is at. |least 3 cns, being a
subst ant i al pbyspolbgdcadf funetiongmayobet lpossdiblie.f effilis ursetima. 20 - A
Foley retention balloon 19 is formed on the portion 16 of the tube and is
to be an|adéaesy raptyass $ealthepsoasitatadrainagee Hmattdiorh af built into

the catheter wall. Fig. 3 illustrates the thin-walled and fl exural
existing catheters.

'Re?erring now to Fig. 2, there is illustrated
a catheter produced in accordance with the invention,
wherein a'fifst'portion 16 consists of a semi;nigid tube

10 | of the conventional kind having an inlet i7. thending
distally from the portion 16 is a portion 18 of reduced
wall thickness to the extent that its flexnrall |

~ properties are increased in aeccordance witn the
invention. The remaining portion 16a of the tube

15 leading to the outlet distal end can, if required, be of
conventional thickness and rigidity; It is ﬁhe portion
18 which in use will be'siﬁuated within the urethra, and
its length is at least 3 cms, being a substantial
proportion of the length of the adult female urethra.

20 A Foley retention balloon 19 is formed on the portion 16
of the tube and is to be'inflated by way of a small bore
inflation'tube 20 which is built into the catheter wall.
Fig. 3 illustrates the thin-walled and flexural
characteristics of the tube in the'portion'ls,.and shows

25 the inflation tube 20, Aiso'illustrated in Fig. 3 is a
series of spaced reinfofcing fibres'ZI_preferably of

nylon which may be incorporated to increase the



characteristics of the tube in the portion 18, and shows 25 the ;z

inflation tube 20, Also illustrated in Fig. 3 is a series of spaced
-“reinforcing fibres 21 preferably of nylon which may be incorporated to  _e
rease the -7- longitudinal .tensile strength of the thinwalled portion

- These fibres may extend tohgrtudinally of the catheter throughout its
gth, and may be arranged helically to increase resistance o torsional’,

orces.in use. In Fig. 4 there is illustrated a catheter rmade/in accordance
wi th t hdangitudinmahaténsilbe setrength 0| thel thénnwaildedg fibres 21. At the
proximal end of this catheter there is a nodified 10 and enl arged

mal ecot paetidp, 18 he These of thnegs imay cexbendxiongitydpaadlyapti nto the

head. The head 22 i ncludes a nunber of inlet apertures 23, and Fig. S

i 11 ust r dthes GRARQIRY vERTOYBRQRHLES | heRgbResaBAaMA%I P9 into the head 22
fromthe tubul orfio 15 . Here again, the tube may consist of a '
porti on &RT LS gﬁ%iﬂ??i;XwEﬁ 1&%5%???e§?5%?t§FF§rﬁ8tFV%P}°Pﬁ& whol e of the.
caf heter_ t ube n‘PrYzPseein this form It will be clear that the head 22

r épl aced AHRES

- In Fig. 4 there is illustrated a catheter
made in accordance with the inventioﬁ_having a
series of helical reinforcing fibres 21, At the
proximal end of this cétheter there is a modified
10 and enlarged malecot head 22, the reinforcing fibres
21 extending part.way into the head. The head 22
inclﬁdes a number of inlet apertures 23, and Fig. 5
| illustrates how the wall thickness increases _ "
gradually intd.the head 22 from the tubular portion.
15 Here again; the tube may consist of a fortion of
incfeaééd flexurai properties,'or alternatively the
whole 6f'the catheter tube may be in this form. It
will be clear that the head 22 replaces the
inflatable device 19 thus obviatihg the need for an
20 inflation tube which.cquld interfere with the
compliance of the.tube in use. This catheter is
inserted into the bladder using_a'rod over which the
catheter is plaééd, the rod béing removed after
insertion. The relatively'thih'walléd part of the
25 head 22 adjaéent the tube permits the héad to
assume a degree of compliance with the_néck of the

bladder thus ensuring a good seal and preventing any



whi~¢h could interfere with the conpliance of the tube in us s catheter .
is inserted-into the bladder using a rod over which the cath i's placed;*,
tthe rod being renoved after insertion. The relatively thin walled part of K
the.25 heéad 22 adjacent the tubg pernmits the head to assume a degree of
conpliance with the-neck of the Bl &der thus ensuring a good seal and
prayenting any - - 8 - tendency for urine to be forced into the space

bet ween the tube and the |lunen, whilst the increased wall thickness towards

e Proxt oL opgh Blal Dol g AThol EBERNRT ! bAEF 3402 e, Poac Lo o
of the cathetogedllusttabefbd Ehd rfle 1hHohh! ani3sf: e BRLLLALP! the

tube which in urethra crease rigidity

10 t hus ﬁéif%ﬂﬂcméésdtaqa?akl eRg 5%&1&41t enheoE' 26ednQAd he tube,

effectively to anchor the catheter in the urethra and prevent pistoning of
the head 22 wijpipidds Phpedoed £8RERnkBsSFakr dRECHRANY RoOVI des

5 maintain its shape in use.

inf| at.apl e device 19 thus obviating the need for an 20 |@on t ube

In Fig. 6 there is illustrated a modified
form of the catheter illustrated in Fig. 4. In this
case, the'portion of the tube which in use will be
outside of the urethra, is of increased rigidity

10 thus allowing a sliding balloon cuff 24 to be placed
.on the tube, effectively to anchor the catheter in
the urethra and preveni pistoning'of_éhe head 22.
within the bladder. Again this arrangement provides

a more efficient seal..

15 - Referring now to Fig, 7 the flexural
portion of the tube in any of the embodiments
described abdvé'may be preformed such that it
assumes a flat configuration in the absence of
transmurél pressure, This formation will allow the
20 ' tube to collapse almost complefely. This cannot
| be achieved in a tube of circular cross~section
since_an increasing bending moment is genérated as
the radius of curvature decreases, A fully.
collapsible tube of the kind illustrated in Fig. 7

25  is known to act inherently as a valve requiring a



-cOt’l apse al nost conpl etely.

a nore efficient seal. 15
flexural portion  of the tube in any of the enbodi nents descri bed above

Referring nowto Fig. 7 .the

refermed such that it assunes a flat configuration in the absence of

snur al

of curvature decreases,

pressure. This formati:on will allow the 20 tube to

caui val ent  FB% Fe. 48 éﬁgﬁ%@‘i' JFBHS, ECBRdbe s3eB BPUEL RECTRBES cap e
filled 1S ghhaldifde MELGUAA el 108 1Hgdd OB%H:%Pfa{,mJn&‘%‘L‘J[ rhbq"
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maxi nmum C| osure pressure occurs natur

applied when the bladder 1s.-say, substantzally filled, is
attained, whereupon the tube will open to permit natural

flow.

The normal maximum closure pressdré'which occurs

naturally in the urethra to close the lumen is in the

regionﬁdf 60 centimetres water gauge in males and 

approximately 40 centimetres water gauge in females.
Accordingly, the flexural wall portion of the catheters
produced in accordance with this inventlon must ensure
substantially complete collapse of the tube at the
appropriate transmural pressure occurring in the urethra.
For at least'parﬁial success it is considered that the tube

must be collapsed to less than half its normal cross-

sectional area at the appropriate closure pressure. .Thus,

whilst we have defined the tube as being sufficiently
flexural that the maximum traﬁsmural“p:éésure ‘required to
reduce' the cross-sectional area of the tube by 50% is
100 centimetres water gauge} this figure will be selected

to match the natural average ¢losure pressure of the

 patient, notmally between 40 and 70 céntimetres:Water'gauge,

and indeed for preferéncé, the tube should be even further

Thi s cannot be achieved in a tube of circul ar

Cross-section since an increasing bendrna ffomrent is generated as the radius
A fully collapsible tube of the kind 7'l ustratedw#
in Fig. 7 25 " is known to act inherently as a valve requiring a -9-
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40: centinetres water gauge in females. Accordingly, the
portion of the catheters produced in accordance with this

t ensure substantially conplete coIIapSehof t he tube A SNhe 155
ransmural pressure occurring in the urethra. For at Egbt -

ss it is considered.t{@t-the tube nmust be coll apsed ™o

eSS

an, normal- cross- sectional area at the appropriate closure
pressure. Thus,” whilst we have defined the tube as being sufficiently 20

t he maxi pum transnural pressure required to reduce

t he

cross-sect i onfolkansedrat (the approphiatemressupe. cehdeablyesthat er
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ypassing- i s

Since the flexural properties of the tube
have been increased to the extent that byﬁassing’is
minimised, it may be possible to incorporate a
non-return valve in the tﬁbe proximal to the flexural
portion thereof wﬁich would pass urine automatically
when a certain bladder pressure has been attained.
Altefnatively, or in addition, the tube itself may

effect valving as described in relation to Fig. 7.

Certain clear advantages accrue from the
use of the catheter produced in accordénce with the
invention. Initially, the catheter is a thin s}eeve
which lines the urethra and conforms to its slit-like
shape thus to drain urine intermittently or |
continuously into a container. Further, the catheter
has a ;ow flexural resistance so that it can conform
accurately to the slit-like shape of the lumen
producing minimum discomfort and damage to the
urethra, The catheter will have a high compliance
to this shape in the normal range of urethral
pressures and can collapse to prbduce a minimum of

distension and irritation. Since it conforms to the



.mni‘msed, it my be possible to incorporate a non-return valve in the tube  °
prg&x\mal to the flexural 10 portion thereof which would pass urine
a ti.cally when a certain bl adder pressure has been attai ned.
Al natively, or in addition, the.tube itself may effect valwing as
described in relation to Fig. 7. Certain clear advantages accrue fromthe
15 use of the . catheter pTohthd in accordance with the-invention. .
Initially, the catheter is a thin sleeve which lines the urethra and Tt
conforms to its slit-like shape thus to drain urine intermttently or
continuously inta a,container. Furtheg, the catheter 2 . has a l.ow

- flexural Qﬁ%ﬁ#x?@ﬁ??*uﬁyﬁ?s§%ﬂﬁc%%f%?ﬁ?%cﬁﬁr5F3P9e80wbﬁéﬁslit-Iike

- shape of t.he §H¥f j i & di ; dampge_t.o the urethra.

- The cat hetlglr évmdil” ri‘.htglé\/‘}e) a %ﬂ g .{%g%?%hcéﬁggagﬁégfgﬁapéﬁr?ﬁr{lﬁ nor mal range

of urethral s o Pr, ﬁggg I produ LRI mum of
distensioﬁ%ggiﬁﬁ%qtza|(;# ince gﬁgcgﬁf%€§ég¥%2tgé8ﬂ gﬁtgfﬁgqurethra

shape, byRassidas Of aé‘{i%éﬁeféﬂ%dedﬂﬂe@eantaUéﬂsgfgvrx-m%e'hg gt ati on,

encrustation, Intern ection, an e passage o acterra trom external
5 ~comfort and reassurance to the patient thus
substantially reducing the natural anxiety and loss

of dignity experienced under catheterisation,



ysources. The catheter is expected to ensure-increased-5 confort and ..
Reassurance to the patient thus substantially reducing the natural

and | oss of dignity experienced undeu ﬂ g~ - 12 - .'@3 1
zA urethral catheter conprising a tub ! ) c’ﬂ"M’ M'Hmm mal and di st nds
respecttvely, the tube wall, throughout® at" | #asf a*portion of that part of

the tube to be situated within the urethra, _being conpliant thus to conform
5{';0 t he shape of the urethra and being Su#?itiently fl exural that the

meXi num transnural pressure required to coll apse said portion of the tube
to half of its normal internal cross-sectional area is 100 centinetres

wat er gauge. 2. A urethral cathetep, rding to Claiml, wherein 10
said-portion is sufficiently flexural thaFEzgggtransnural pressure required
to coll apse the tube to half of its normal internal cross-sectional area is
| ess than 70 centinetres water gauge. 3. A urethral catheter
according to Cllaiml1l, or Claiml1l5 2, wherein the flexural characteristics

of said tube portion are such that the tube is substantially fully

col | apsed and gccl uded afy m@g@ﬂr&nggyﬁgtéygagﬁﬁfygiﬁgea éﬁbér@pé@ngg ehe

proximal and distal ends respectively, the tube wall,

throughout at least a portion of that part of the tube to be
situated within the urethra, being cbmpliant thus to conform
5' to the shape of the grethra and being sufficiently flexural
that éhe ma#ihum traﬁsmu:al pfessure'required to collapse
said portion of the tube to half of its normal internal

cross~sectional area is 100 centimetres water gauge.

2. | A urethral catheter acéordiqg to ciaim 1, wherein
10 said portion is sufficiently flexural that the transmural
pressure fequired to collapse the tube to half of its normal
internal cross-sectional area is less than 70 centimetres

water gauge.

3. A ﬁrethrél catheter according to Claim 1, or Claim
15 2, whérein the flexural characteristics of said tube portion
ére such that the tube is substantially fully collapsed and
occluded at normal urethral pressures, i.e. in the range of

40 to 70 centimetres water gauge.

4. A urethral catheter according to any preceding

20 claim, including a wall portion of



40.t9. 70 centinmetres water gauge. 4. A urethral catheter accordlng_z
to preceding 20 claim inCLuding*ﬁ}~AMﬂJ-iEELLQENEOf - 13 -

in ed rigidity with respect to said flexural portionat the proxinal

en ‘the latter, there being a Fol ey r oon around said

portion of increased rigi d|ty‘ d_an in Em”@r’ﬂﬂﬂ t her ef or

passi ng | ongitudinally through e tube ‘wal l¢ A-«rethral catheter,
according to any one of Clainms 1 to 3 including a nalecot head i ntegral . e
with the proximal end of the tube and havi-ng 10 i ncreasi ng wal |

thi CkNess” 14404 ded UEEL D e NEe LHBEL OURLES ot B oRLgAl ond Of the

cat heter. cat het according to any precedlng claim
havi ng one gyrfmye a{‘@ltﬁé)rﬁtéhe:uﬁéi)rSﬁdeiifeﬂﬂénﬁla%@?r akh}érgongl tudinall'y of

the 15 tube wall . A urethral catheter’according to d aim 6,
wher ei n thé:a:rngsea:h'-‘csbe)d reteivicn yalibor srbendsshehi pakkyoal ong said
tube. 8. A urethral catheter according to any
of "increased rigidity, and an inflation tube
5  therefor passing longltudlnally through the tube
wall.
'S. A urethral catheter aﬁcdfding to any 6ne_

of Claims 1 to 3 including a malecot head integral.
with the proximal end of the tube and having
10 increasing wall thickness from its junctioh'with

the tube towards the proximal end of the cétheter.

6. 'A urethral catheter according to any
- preceding claim, having one or more reinforcing
. fibres exteﬂdinglgenerally'1ongitudinaliy of-fﬁé..
15 _tube wall. |

7. A urethral catheter according to Claim 6,
wherein the or each said reinforcing fibre extends

helically along said tube.

8. ‘A urethral catheter'aécbrdihg to any
20 preceding claim, including a wall portion of
-increased rigidity at the distal end of said -
~flexural wall portion. and having thereon a Sliding
balloon cuff, the.proximal'end of said catheter |

including a retention nead whereby the head and the



20, - precedung claim including a wall portion of increased r|g|d|ty at

‘thé distal end of said flexural wall portioen—and—having thereon a

bal | oon cuff, the proximl end of Sald catheter including a reten L ead

“wher eby t he head and the -14- c e to.anchor thg eter
I'n pos_’ltlon 9. A urethral ““m to any preced
cl-al m in which at~|east a part of Ssal tlLIbe“I ss pr’taformed to assune a
nQ,maI ly flatt'ened configuration. 5 10. _A urethral catheter according
to any preceding claim wherein the thi ckngds of said flexural wall portion
I's less than 1nm 11. - A wurethral catheter according to daim1l, -
wherein said flexural portion is at |least 3cns in | ength.

cuff together serve to anchor the catheter in position.

9. A urethral catheter according to any preceding

claim, in which at least a part of said tube is preformed to

assume a nofmally flattened configuration.

5 10. A urethral catheter according to any preceding
.c_laim, wherein the thickness of said flexural wall portion

is less than lmm.

11. _ A urethral -“catheter according to Claim 1,

wherein said flexural portiom:..is at least 3cms in length.




