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relates to a catheter for draining a hollow viscus such as the urinary

“%%998‘? 391 3 human or animal subject. Overactive bladders %{g&%&rf 01253
{reated With oral antimuscarinic agents that act as competitive

antagonists to acetylcholine, secreted from excitatory nerves that act on
bladder muscle (detrusor) receptors. The antimuscarinic agents taken as
oral medications also act on many receptors in other tissues in the body.
When they do so the effects are known as side effects. If the side effects
are dangerous or contribute to morbidity they are known as adverse side
effects or adverse reactions. Oralgntitggggarinic agents used to suppress
bladder activity commonly produce side effects and can produce adverse
side effects. Atropine sulphate, instilled into the urinary bladder, has been
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a reliable and easy-to-use delivery system needs to be available in order
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favourable side effect profile than oral medication. However, a reliable and easy-to-use

delivery system needs to be available in order for this treatment to be utilised by the

people who could benefit from this application of this drug.

Urinary tract infections (UTT) are considered to be the commonest hospital acquired
‘infactions 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 agueous 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



Furthermore, there are individuals' physiological characteristics that affect
the WO 2008/132431 PCT/GB2008/001253 2 pharmacokinetics of the
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meta m and/or as active metabolites. This is known as drug
bioavailability. Unfortunately, many antibiotic agents active against urinary
tract organisms delivered orally or parebterally can produce unpleasant
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generally not be tolerated by patients for repetitive use. Current treatment

of ehitFary Brdhaarehlngid iodisdadnmemisnoRs Uty B thsEcHe Brminripy

agentsatthisRregasiy Eobpiaatyis parfesmed fejasritahandraauepingch as
patient to roll aroung)gf the bed or plinth after the drug js instilled to

AR HS AHTGE" 8 LB LBRIEA BRI RE LR AAACHLiIFAY Briffzective
bladdtits Thesprie caguramammasileri sditingraadcamataisaint sédteing the route of

treatment the patient typically is advisgd to rest in ;hospital and then tq. .
R b e e
abenistenetihristhodnmiCiiapyssestihg psoathyat!tad patishp otindati néleegf-

OEdEﬁﬁﬁéEHH&QIﬂ{@Mg'Q ltgﬁlﬁ'g @HQ&&BEQ!%QE{IQ\H&%d are Hme-consuming

and therefore would generally not be tolerated by patients for repetitive use.

Current reatment of urinary bladder cancers includes instillations of cytotoxic
chemotherapy agents. This procedure typically is performed in hospital and requires the
‘patient fo roll around on the bed or plinth after the drog is instilled to enable the drug to
become coated over the entire mucosal lining of the bladder, The procedure commonly
is tirtng and unpleasant. After freatment the patient typically is advised to rest in
hospital and then fo return home to rest. It would be much more tolerable if the ﬁrug
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



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,
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an inlet port WO 2008/132431 PCT/GB2008/001253 3 at a proximal end
for instilling a fluid; an outlet port at thed proximal end for draining fluid

from the.viscus: ' n i i inaL:
T B R e 8 A R0 B
fhsdl oo rthspasing  alvanage shoxrabtenpredrgiRegi B regerilcaing & distartlet

gid for closingolt aganatibeentny afdiuid: FamdnrviseHniBahei s UMtve
port at the proximal end for recelvmg a control fluid under pressure; and a

BEHBRIHAR BRI RIHRE! (bFeal srirEradpetec e st e ey fwd
thenwvalyeiisdespancive teradivitadicopisel Huldnne rarashiy e dontleisBuid
itself. The catheter accordi[%%ﬁ? the inventio#gengibles an ffeé '

t liabl
R A S R R

tin gy ipdderesphesiial e fomidiabingtheftrdinade phannel tpréventscdss
of the drug (or other instillation fluid) and also prevents unwanted

drainage of urine from the viscus following drug installation. Accordingly,
fHe kntkettioncprolidds fbe inverfdpnmerelsekialsBestive fotigbimendatiahisly casy

mas acceniable method ahebiainivgaciverniRioticdrepiment dokheror

urinary bladder,” by usin(I:) direct intravesical instillations. This delivery
- slpstamths deaingaepherer] PepERty ot AT Abcs SsiAioR dbisne
sfficariandthasyalenmcar beumamiaciwesstetimivinexnensivalytion.

Prophylaxis and active treatment via intravesical administration of
antibiotics or other drugs following catheterisation enables precisely the
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manufactured relatively inexpensively.

Prophylaxis and active treatment via intravesical administration of antibiotics or other
drugs following catheterisation enables prf;ciécly the desired quantity of active drug to
be delivered to the site of action immediately. However, as treatment of urinary tract
infections may require exposure of the antibiotics to the bacteria within the bladder for
several days aﬁd as detrusor suppression for neurogenic biadder 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. urime dramnage 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 intermittent
catheterisation, which is well established in clinical healthcare, is generally tolerated

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



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
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driRegexghannel 101 to a pair of openings 104 in the catheter wall, at the

distal end. Foley catheters are flexible, usually of Latex (trade mark) or a

silicone-based plastics material, and are passed through the urethra
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balloon 103 close to the distal end is connected through a balloon control

A Foley catheter is illustrated in Figure 1. The catheter 100 has a closed tip 107 at its
distal end and a drainage port 105 at iis proximal end connected through a dramage
channel 101 to a pair of openings 104 in the catheter wall, at the distal end. Foley
catheters are flexible, usually of Latex (trade mark) or a silicone-based plastics material,
and are passed through the urethra during urinary catheterisation and into the biadder fo
drain urine. A balloon 103 close to the distal end is connected through a bailoon control
chammel 102 within the catheter to a balloon control port 106 at the proximal end. The
balloon 103 is inflatabie 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 biadder. 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 chernical that becomes very slippery when



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
WHBOFA&Ater causes the balloon 103 to inflate so as to inEfek&#2008/001253

substantially the diameter of the catheter close to its distal end, in order to

retain or anchor the catheter within thesbladder. Withdrawal of the catheter

is effected by first deflating.the.balloon and then withdrawing it through, .
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Thus the hydrophilic coating enables the catheter to be inserted through
the urethra with a very low friction producing no friction trauma damage to
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catheters have a 45 degree bend at the tip to allow easier access through

Hnlen kateidcsrostia Tl oy lcalibiars navw's Gneam el BPHE th

which-allows 5@&&%&%&@%%%@%@ THEEEcWRY Al aekels @lrged
r

used primarily after bladder or prostate_ cancer or, prostci;e]furg:&g. Eh%g
RERRIHTRPATH B BEF B PEHOA TR AR GWE AP R Hals b e
tinseédhrathater thiesghyacamaeltsepanaia) ghianatinfertbixddadderoTtis
S e At o A A oAU B RE T A T B e
irrigant to pass to the tip of the catheter through a small separate channel into the
bladder. This serves to wash away blood and small clots through the primary arm that
drains into a collection device connected to the port 105. This prevents larger clots that
might plug the catheter from forming. The second or infiation arm (corresponding to

port 106) has a small plasiic valve that allows for the introduction or removal of sterile -

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, iﬁciuding 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 2 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.



drains into a collection device connected to the port 105. This prevents
larger clots that might plug the catheter from forming. The second or
inflation arm (corresponding to port 106) has a small plastic valve that
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channel to inflate or deflate the retaining balloon. A catheter embodying
the present invention is shown in Figue 2. This has several parts in

ommgon with the Foley catheter. of Figure 1, including the tip. 2Q7, the pair
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a suitable syringe 210, or else a storage reservoir 210a which may be
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devices such as syringes. Typically, the canalicula 211 contains less than 1ml of the

fluid, so very little is wasted.

The catheter 200 may be of the same diameter and length as the catheters currently
availabie such as Foley catheters described above. However, they may be provided at
greater lengths, to facilitate easier handling during self-administration of instiilation

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

A plastics balloon 223, similar in typeto a Foiey 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 1s



channel into the hollow viscus. With the syringe attachment option,
multiple instillations may be delivered sequentially by attachment and

viistagheeny of instillation devices such as syringes. Typicalle-fags008/001253
canalicula 211 contains less than Iml of the fluid, so very little is wasted.

The catheter 200 maybe of the same diameter and length as the catheters
currently available such as Foley cathefers described above. However,
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bataani 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
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the inlet openings to provide a fluid tight seal, This prevents urine
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Pressie by the user to the walls of the capsule 221 a forces the gel into

the balloon 223 to inflate it fully. Due to the viscosity of the gel and the
narrow bore of the control channel 222, fluid flow is effectively one way,

singe hefgdsinsefligientpressie BiomehaRBioon tBrevents any further back-
flow draiﬁage of urine, instillation fluid or other fluid in the hollow viscus through the
lumen of the catheter aﬁd thus out of the body, and it does so without allowing the
catheter channel 201 tc provide any trapping of the instilled fluid within the lumen.
Thus the integrity of flow through the instillation channel 1s fiot compromised by

pressure exerted from the intraluminal inflation balloon even in its fully inflated state.

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

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.



force the gel back towards the port 220. Accordingly, the balloon stays
inflated even when pressure on the capsule 221a, or alternatively the
syringe 221, is reduced or eliminated. Since this form of catheter is

WitéHddé2tdbe used only once, this is desirable. Thus closuf& Bffr08/001253
valve, constituted by the balloon 223, prevents any further back- flow
drainage of urine, instillation fluid or otier fluid in the hollow viscus
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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
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condition being treated. They could include antimuscarinic agents,

Hﬂbiotics, cytotoxic agents, corticosteriods and local anaesthetics. WO
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described. First, the catheter is inserted either through_thetgret;[hr or
fﬁw gf fluid from the bladder. The drug is then mstilled into the bladder, and the
catheter is then removed from the bladder, including deflating the Foley balloon if

necessary. The catheter system is then discarded.



surgically created opening in the bladder wall. If the catheter has a Foley
balloon, then this can be inflated to anchor the catheter in place. Once

the urine has drained, the valve is closed, blocking the end of the MOSLLP
drainage channel 201 and preventing further drainage of fluid from the
bladder. The drug is then instilled into te bladder, and the catheter is
dhengroved from the bladder, including deflating the Foley balloon if
necessary. The catheter system is then discarded. fMCSLLP 9 CLAIMS:
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control port to the valve such that the valve is responsive to admitted control fluid under
pressure to close itself, the arrangement being such that flow of the control fluid to the
valve is one way and the valve stays closed after the control fluid has entered the

catheter under pressure.

2. A catheter according to Claim 1, in which the valve comprises a balloon inflated

by the control fluid to obstruct the drainage channel.

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, comprising a reservoir of the

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

5. 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
deflatable to respectively increase and decrease the local diameter of the catheter to

allow temporary anchoring of the catheter within the hollow viscus.



4. 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. 5. A catheter according to any preceding claim, comprising a MOSLLE
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pharmaceutical preparation connected to the instillation opening.

10. A catheter according to Claim 9, 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 opening.



