CATHETER This invention relates to a catheter for

draining a hollow viscus such as the urinary bl adder
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currently are treated with oral antinuscarinic agents

that act as conpetitive antagonists to acetylcholine,

secreted fromexcitatory nerves that act on bl adder

nmuscl e (detrusor) receptors. The antimnuscarinic agents

taken as oral nedications also act on many receptors

in other tissues in the body. Wien they do so the

effects are known as side, g . If the side effects

are dangerous or contribé@%iégjﬁiﬁbidity they are

known as adverse side effects or adverse reactions. .
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Urinary tract infections (UTI) are considered to be the commonest hospital acquired
‘infections and probably constitute 30-40% of all infections acquired in such healthcare
settings. They commonly result from catheterisation of urinary bladders. Treatment of
people with urinary tract infections typically is by means of antibiotics delivered as oral
or parenteral agents. The drugs are absorbed into the “system,” excreted by the kidneys
into urine and delivered to the site of action in the bladder. In both cases drug efficacy is
subject to physical characteristics of the drug preparations such as tablet or capsule
disintegration rates and subsequent dissolution in the aqueous mediums of the
alimentary tract. Furthermore other substances that form complexes with drug
molecules may interfere with their efficient passage across the intestinal wall.

Furthermore, there are individuals’ physiological characteristics that affect the



nol ecules may interfere with their efficient passage
across the intestinal wall. Furthernore, there are
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instilled to enabl eé the drug to becone coated over the
entire nmucosal lining of the bladder. The procedure

CRRAtrlsh ) A0 PRGBS o bl ™
ché}ﬁ&ht:ﬁf)y abdntd) Th oééaufeet‘?f)'}caﬂl} isg@_moemaeiﬂn&ﬁim%@ requires the
tolerable 1f the drug could be adm nistered 1'n the

pabent & Tallarqunsean the fed guplinthefteribe gatg is instiladhtof enjable the drug to
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1s tiring and unpleasant. Afier treatment the patient typically is advised to rest in
hospital and then to return home to rest. It would be much more tolerable if the drug
could be administered in the domiciliary setting, so that the patient can fall asleep or

rest immediately in the comfort of his/her own home.

The purpose of the present invention is to overcome the limitations of existing

instruments for treatment of such conditions.

The present invention provides a catheter for insertion into a hollow viscus of a subject,

comprising: a drainage opening and an instillation opening at a distal end; an inlet port



rest immediately in the confort of his/her own hone.
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infections may require exposure of the antibiotics to the bacteria within the bladder for
several days and as detrusor suppression for neurogenic bladder over-activity with
intravesical antimuscarinic agents, such as atropine sulphate, is best maintained
_continuously, it is necessary to ensure that drugs can be continuously available. As the
unabsorbed drugs in the bladder are washed out with micturition i.e. urine drainage by
urination or drainage by other means from the bladder, the drugs would need to be '
replenished at the site of action in the cavity of the urinary bladder. This invention
enables repetitive drug instillations into the urinary bladder using mntermittent
catheterisation, which is well established in clinical healthcare, is generally tolerated

well by patients and can be used by them independently of healthcare professionals .



i ntravesi cal antinuscarinic agents, such as atropine

sul phate, is best maintained continuously, it is
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avai |l abl e. As the unabsorbed drugs in the bl adder are

washed out with mcturition i..e. urine drainage by

urination or drainage by ot hér nmeans from the bl adder,
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present. invention. A Foley catheter is illustrated in
Figure 1. The catheter 100 has a closed tip 107 at its
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drain urine. A balloon 103 close to the distal end is connected through'a balloon control
channel 102 within the catheter to a balloon control port 106 at the proximal end. The
balloon 103 is inflatable to a position 103’ by the injection of sterile water, for example
from a syringe 108, into the port 106. The water causes the balloon 103 to inflate so as
to increase substantially the diameter of the catheter close to its distal end, in order to

retain or anchor the catheter within the bladder. Withdrawal of the catheter is effected
by first deflating the balloon and then withdrawing it through the urethra.

Intermittent catheters designed for bladder drainage of urine reportedly reduce the
incidence of catheter-acquired urinary tract infections. For ease of insertion through the

urethra, they are typically coated with a chemical that becomes very slippery when



drain urine. A balloon 103 close to the distal end is
connected through a balloon control channel 102 within
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WARE & app RS &Sit. TR dABhicAPT rdfkfeld @ Ad¥HyBEPhAR, Aechse it combines
i ncrease substantially the dianmeter "of the catheter
withosatertmoole¢wesd Thtisthe dydrophiicsodtang ¢nables the qathwterap bp dserted
the.cat heter w,thin the.bladder, Wthdrawal , of the
et PR st B 3 o P P e e e e e ot pese to the
urtfthal 8EbsIM HoR GérRii NG céthet&ﬁ{aﬁb@&odtféﬁts%?ﬁéﬁ k@prefer to be
Intermttent catheters designed for bladder drainage

coheterisedevitheiptarmettiny catbelefse t he i nci dence of
catheter-acquired urinary tract infections. For ease
of insertion through the urethra, they are typically
FerRabelbots} HfeatedeNinostlindwellind eaeres, ate pyovadddappicylly in two
whenwater is applied to it. The chem cal is referred .
difterend sizpy deo prwf f Gcg, The selatiisesize of aoiriFheathefpr in dereribpd using

F gegll{:ﬁ g#l(lgs? %t (1)13- Eg;e%iuf‘ﬁ?enP yodé.?ﬁ Hlnll Sﬁd@%{éfn %ﬁﬂ’ﬁ@ lsfi% ﬁﬁ g?ench units

nserted rou he urethra wt

.....

to the urethral_rmucqQsa. For repetitive
typieHsrargedim dRE 1928Y ent s appear to prefer to be
catheterised with intermttent catheters. Fol ey

bal | oons, a feature of nost indwelling catheters, are
Fpleg chttietdrs arp hvzalable in nevera) sub-types.e foudd @esaningc lhomed”)

30cc. .The relative sj of. Fol ey catheter is
ceiBeigisihguta (1S Chgrer Pt thrnpn © alfew faster actes fhyoan cplprecd
plostiie. '@ﬁ%il@iip@iﬁfe%s halBYSsnidlencké #&hé fip WHRCAloWRi thém itGbe

roughly equal . to the circunference of the catheter in

passkd byeztarveise. Fokeyag atthetersrase usedinrimarily pBergdaddes A proptate

to 28F. Fol t hat . i '
b miEl Sl B A BB g o
ir?i%aﬁqg 88 taRdippéf thbeathétpr thivouhlaematiaspaateatamss into the

rough an enl arged prostate. Council tip catheters
bladder. dTEngrves o P@SHaWEHalopd padmalhclats thrpygh HsRringary grm that

assed ov [5 -
S s A RTS8 At o
nf %&ltgﬂ(ig/t-he Thiayteh frum farrhinigr Ghasesond ob &iflatibn atm ¢émwasponding to
t

at allows an_irrigant to g\gg to the of t

ti h o
peR AN e armed gt vaAILhat LT Srdhe RERARSHon frsempl of sterle

water through a very small channel to inflate or deflate the retaining balloon.

A catheter embodying the present invention is shown in Figure 2. This has several parts
in common with the Foley catheter of Figure 1, inéluding the tip 207, the pair of inlet
ports 204 at the proximal end communicating with the drainage channel 201 and the
outlet port 205. The Foley balloon 203, 203’ is connected to a balloon control channel
202 and thus to a balloon control port 206 which may be arranged to receive sterile

- water undér pressure from a syringe 208, as is well known. Preferably, the catheter is
coated with a hydrophilic layer, to make it very slippery, allowing its use as an

intermittent catheter.
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greater lengths, to facilitate easier handling during self-administration of instillation

fluids. Thus the length of the catheter could be in the range of for example 30cm to lm.

A plastics balloon 223, similar in type to a Foley balloon, is disposed within the walls of
the catheter and is inflatable to a position 223’ through a control channel 222 by means
of a viscous fluid such as a gel, supplied under pressure from a valve control port 220 to
which the control channel is connected. An expandable foam or other suitable
substance could be used instead of a gel as the control fluid, to distend the valve

balloon. The balloon 223 constitutes a valve for closing the drainage channel 201. In
this example, the balloon valve 223 is adjacent the inlet ports 204 which are elongate

apertures in the wall of the catheter. Since the balloon has flexible walls, once it is



provided as an integral unit such that fluids may be

delivered through the instillation channel into the
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multiple instillations may be delivered sequentially

by attachnent and detachment of instillation devices

such as syringes. Typically, the canalicula 211
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pressure exerted from the mtralummal 1nﬂat10n balloon even in its fully inflated state.

Since no instillation fluid is lost through drainage from the hollow viscus, the medical
practitioner using the catheter is able to know the precise volume of drug or other fluid

‘that has been instilled into the hollow viscus.

The types of drug that are suitable for use with the catheter will of course be well
known to the medical practitioners and would depend upon the condition being treated.
They could include antimuscarinic agents, antibiotics, cytotoxic agents, corticosteriods

and local anaesthetics.
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3. . A catheter according to Claim 1 or 2, in which the valve is proximate the

drainage opening and is operative to close the drainage opening.

4. A catheter according to any preceding claim, in which the control fluid is a
~ viscous fluid and the control channel is a narrow lumen, such that flow of the fluid to
the valve is one way and the valve stays closed after the fluid has entered the catheter

under pressure.

5. A catheter according to any preceding claim, comprising a reservoir of the

control fluid connected to the valve control port for selective actuation by a user.

6. A catheter according to any preceding claim, comprising a balloon adjacent an
external wall of the catheter near its distal end and connected through a balloon control

channel to a balloon control port at the proximal end, the balloon being inflatable and



the valve is one way and the val ve stays cl osed after
the fluid has entered the catheter under pressure. 5.
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instillation opening. 11. A catheter according to
Caim10, in which the fluid reservoir is a capsule
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12. A catheter substantially as described herein with
reference to Figure 2 of the acconpanyi ng draw ngs.

11.. A catheter according to Claim 10, in which the fluid reservoir is a capsule with a

breakable seal arranged such that the seal may be broken under an applied pressure to

allow the contents to enter through the instillation 6pening.-

12. A catheter substantially as bdescribed herein with reference to Figure 2 of the

accompanying drawings.



