-1- 2168254 Urine drainage bag outlet with barrier against

ni crobial infection The invention rel'ates'to closed systemurinary drainage ..
bags. More specifically, the invention relates 5 to a devi ceﬂeﬂ;@%ﬁg t he
outlet tube for dispensing an agent for centrolling and preven Phﬁ

retr@gﬁade m gration of pathogenic mcroorganisns into the urinary drai nage
bag. Urine drainage bags are routinely used by post- |0 operative patients

as well as thos ' L&y [ S, : Bec : I T4 o the spina
cord, para- pl egiﬁ(/:\i%‘gt(iyfeﬁ%gggfeﬁiﬁa‘zﬁggtgé gé?ﬁr g)%llé?l;tllacfdeérﬁ&&agcr%/sl%/i ty and
consequently nusii¢sebBaTaiheé@kisonti nuously. In practice, the patient is
catheterized and—the 15catheter fhen copnnected to the drainage bag through

a length of plastic tubing. The bag is nornally supported bel ow the | evel

of the patient either froma bed rail or.other support and the urine drains

by gravity from the prhé etvéntboghr éhetest Bet eloddie dydidy @nrhdhen

20into a bag via a drip chanber. The bag may be enptied fromtine to tinme

by neans of an altiihagelbieagdi chhoire speobflivadllgsedHed infvwenion epkBgees The
tube may dis- charge its contents into any convenient receptacle and then

the outlet tuBe tc zl|depice apllatdd bagtheusadlear t2AfheE wardi pdneivig Jhe
catheterized urinary track is one of the nost common sites of

hospi t al - acqui r eslgemt efor ocontidlolhifigcand preventing the retrograde

migration of pathogenic microorganisms into the urinary
&,/ drainage bag.
Urine drainage bags are routinely used by post-
1ooperativé patients as well as those with-urological
disorders. Because of injury to the séinal cord, para-
pPlegic patients are unable to control bladder activity
and consequently must use a catheter continuously.
In practice, the patient is catheterized ahd the
15catheter then connected to thé drainage bag through a
length Qf plastic tubing. The bag is normélly supported
below the level of the patient either from a bed rail
or other sﬁpport and £he urine drains by'gravity from
the patient through the catheter, the tubing and then
2ointo a bag via a drip chamber. The bag may be emptied
from time to time by means.of an outlét tube which is
normally closed to prevent leakage. The tube may dis-
charge its contehfs into any conveﬁient receptacle and
then the outlet tube is clamped and the bag reused for
25the same patient. | |
The catheterized urinary track.is one of the most

comﬁéﬁ'siteg of hospital-écquifed infection and in fact



-2- accounts for alnost thirty percent of such infections. Significant
{ppRovenents in. the prevention of catheter associated infection has been
Dyiyse of what are known as closed stgyile drainage systens. Despite these
5.advances, still over twenty percent of patients with i'ndwelling cathefers
continue to acquire urinary infections. See Garibaldi et al,” New Englah§5%.

Med., 291: 2 1 . ' | i %EHE; S i at. frequent
intervals usﬁgfﬁéggf ?égsfwﬁﬁ?g}%§iﬁ¥%/éﬁﬁ t aﬁgyt%%ggeﬁggéF%gfns’ _
pacterial |y s9ghaekpghed iidrifeitheath (thd fior SPLRRLLRT ol LOEHLREECL ON.
1t is even posSible for a patient in the san® ward or roomshared with a
cat het eri zed, pabk €At elO i AR iR Mad M '%'s‘%é‘% &fdﬁ?{:oa%nw&%

cross-contam nati on, 15the coll'ected urine e nual ntai né sterile

condi tion dugéngibbedcelteeqlieod fadr e S HE | PReBRS 2 high
bacterial count when it enters the cﬁgi ﬁ?ﬁe bag. Dggg}te tﬁg gse of the

most- car efsil a@6eptes , 268keahnioneas widmst gdidenpescepht Pbneat hekeri zed
pati ents devel op an.infection when. the catheter is in place for twenty-four

hours and apphéweliagy caithetter it iMIC Y Eqeved apigadgvel op an
infection of after four days of use of such catheters. This of 25course is
qui te harnf uinfecthenpat Seet Gard bldicaits heWdw ERglanakgof meyst,itis and
|ife threatening - :

291: 215-219, 1974. Urine collection bags must be

émp;ied at frequent intervals usually at least once &)
l0every shift and the removal of bacterially contaminéted
urine can lead to the spread of urine infection. It is
even possible for a patient in the same ward or rodm
shared with a catheterized patieﬁt to acquire the
infection. In order to minimize cross-contamination,
15the collected urine must be maintained in sterile
condition during the collec;ion period, even when the
'urine has a high bacterial éount when it enters the
drainage bag. \:)
Despite the use.of the most careful aseptic
20techniques almost fifty percent of catheterized
.patients develdp an infection when the catheter is in
place for twenty-four hours and approximately ninety-
eight percent or even more develop an infection of
after four days of use of such catheters. This of
25course is quite harmful to the patient and subjects
them to the risk of éystitis and life th;eétening
septicemia. Arch. Iﬁternal Med., Vol. 110:.763—711

(1962) and Lancet, Vol. 1,310-312 (1960). The above- -

.



F-3

septicema. Arch. Internal Med., Vol. 110: 703-711 (1962) and Lancet, Vol.
1,s310-312 (1960). The above- -'3- noéted infections occur due to many ’
C|rcunstances ‘These include prolonged use of indwelling Foley-type
catheférs which are often acconpani ed by atdsence of sterile insertion and
nalnt§ﬁance t echni ques; having 5 the catheter connected to clean but not
sterlized drai nage col |l ection containers;_ and others. The presence of
urinary pathogensn?heﬁhén58ﬁﬁépﬁérOﬁﬁﬁéhQHQtQQMﬂPQﬁufkﬁﬁQWSQ?RFQﬁtﬁﬁh?se
tract through the, ascendi ng catheter which s a naJor t hway of 10
infection is qU|tan%B€Ft§ﬁP opgeLo & tofe iy (ﬁ%ﬂ?ﬁﬂkYE% reduce the
m gration of bacteria through . the closed systenllncludlng the bag, the drip
chanber and the t%%Fh§t85ﬁngéﬂ€H PGetH?ﬁ%ﬁfﬂﬁQQmPaﬂﬁ?QRﬁ¥nﬂb§%P9¢HR%ns et
al, No. 3,332,442 e s,15 a connector bet ween a catheter and a urine

dr ai nage bag for 5Fggéﬁ A SEEFEREN NG MHRENANSS o TIHELYEYy (RPY HR
patient. The threg ategbs of Lan 236 , 403;

and 4, 241, 733 sRow? EhEFNG 8 t%@% I‘F]Teeﬂ'béé‘g“s rb%ﬁ 51%‘%?13&}6% yde to

control the 20 nu t| Ilcatlo of patho ) and reve t ratiQn in
catheters. Shaffef’ §a 5afgﬁg %éﬁé#@ %iydr ogen

gregmée;g'e%;gnppegegggC%'f' bty i aeq,fow o004 03 6L PagL ek =

- multiply and enter the urinary tract through the

sz ascending catheter which is a major pathway of
10 infection is quite iméortant. Various attempts have
been made to reduce the migration of bacteria through
the closed system including the bag, the drip chamber
and the tubing connected to the catheter.,
The patent to Jinkens et al, No. 3,332,442 employs
15 a connector between a cathetér and a urine drainage bag
for preventing movement of bacteria from the bag to the
‘patient. The three patents of.Langston et-al, NOs.. |
N 4,236,517; 4,193,403; and 4,241,733 show a dispensing
device which releases paraformaldehyde to control the
20 multiplication of pathogens and prevent migration in
catheters. Shaffer U.S. Patent No. 4,233,263, teaches
adding of hydrogen peroxide solution périodically to a
urine bag for prevention of bacterial'growth. Attempté
" have been made to provide a one way inlet valve into
25 the urine bag to prevent upward migration. See, for
example, U.S. Patent No. 3,312,221 and 4,232,677.
Other attempts have been made to treat the

catheter itself with an microbicidal substance. Note



have been made to provide a one way inlet valve into 25 the urine bag to
prevent upward migration. See, for ‘exanple, U S. Patent No. 3,312,221 and
32,677. Other attenpts have been nade to treat the catheter itself with
.mi crobi ci dal substance. Note =4= U S. Patent No. 3,598,127 and the.
Shepard et al Patents Nos. 3,566,874 and 3,695,921 which relate to an JAti-
biotic material in a hydrophilic catheter coating. U S. Patent No.
4,417, 892 @esor iRpent e nodl, 398 p122| 20di hheafheaperdbeti ddl Patkestance by
means of a frangi ble capsule which is inserted into the outlet drainage
‘tube. The &W%uld Shksi8 Q#Q)k%nﬁwfazhuwbécbr relpge fOdRBdaRNgdrsonnel in
order to release the active agent is well known that indwelling
cat het er i zR¥iodi oMaReRY emk sin c%nhY@&ﬁpbbléérF6G§9tﬁfeé}9lﬁ(§ﬂ§9 In normal use
of the conventional urinary drainage_bag, trans- mssion of infection via
the outl et draidhébtﬁﬂﬁ??é'%? nhj &7 cgggeﬂﬁscggbes a meahody et i on

provide% an outlet for a urine, drai page, bag, conprising: an outlet tube

secur ed toﬁﬁ%?ﬂﬁﬁﬂiﬂﬁ?mﬂ%cfﬂb%ﬁéd%;| BbGFéPHSg@YbQGa“&nG a @i crobi- cida
P A SR SC LW AR RECIARTE S
being a drainage tube. The capsule must be broken by a nurse or
other medical petsonnel in order to release the active &J
agent. '
10 It is well known that indwelling catheterization:
of patients, can lead to serious infections. In normal
use of the conventional urinary drainage bag, trans-
mission of infection via the outlet drainage tube is of
.'ﬁgjor concern.
15 . The invention provides an outlet for a urine

drainage bag, comprising: an outlet tube secured to the
bottom part of the urine drainage bag; and a microbi-
cidal tube housed in the outlet tube, comprising means ~
for sto:ing and means for releasing one or more micro-
20 bicidal substances, the releasing means being a
hydrophilic polymer which in response to contact with
urine swells permitting the leaching out of the
microbicidal substance.
The invention also provides a method of treating
25 the outlet tube of a urinary drainage bag ﬁo-prevent
_passage_and/or growth of microorganisms comprising the

insertion of a microbicidal tube_inside.the outlet

tube, said microbicidal tube containing at least one

»




hydr ophi l i ¢ pol yner which in response to contact with urine swells )
permitting the |eaching out of the mjcrobicidal substance. The invention -t
al so provides a nmethod of treating 25 the outlet tube of a urinary drai

bag 40 prevent passage and/or grow h of mcgoorgani sns conprising the
inshgpion of a mrcrobicidal tube inside the outlet tube, said mcrobici

t ube contai ning at |east one m cr obi ci dal substance, and neans for

rel easing the sai hdrdEeid@lesubstMEE| Jahd Sbahan€er tB2eheliagsithe neans
bei ng a hydrophilic polymer which in contact with urine during drai nage of

urine swell's, perngdid ngetieadt 6mé dmbérobisidalesubetahicei,dzhesteibasdagt o
| each out to act upon the present m croorganisnms. The invention further

provi des a uri nar\ymekms Nogingyat kydcophil i¢c ngodymest shdett tinmeontlaezseith

barrier incorporated therein, said barrier conprising neans for 10 storing

and neans for rel ansing daringsdraimage cobburidel swelldsanpermittdriaign thlee
rel easing neans is a hydrophilic polymer which in contact with urine

swel I's, pernmithingaht avaléasy owe microbicidmrdasubstangectobileiagh out

substance. 15 The invention also provides a mcrobicidal tube,

conpri sing means ft® acbrupgnahthbenpregentr micreQsgAR1ISME or nore

antim crobi al substances, wherein the rel easing neans is a hydrophilic

pol ymer which in- The invention further provides a urinary drainage

system comprising a sustained time release barrier
— incorporated therein, said barrier comprising means for

10 storing and means for releasing at least one
microbicidal substance, wherein the releasing means is
a hydrophilic polymer ﬁhich in contact with urine
swells, permitting the leaching out of the at least one
microbicidal substance.

15 The invention also provides a microbicidal tube,
comprising means for storing and means for releasing
one or more antimicrobial substances, wherein the

/- releasing means is a hydrophilic polymer which in

contact with urine swells, permitting the leaching out
20 of the one or more microbial substances.

In one form of device according to the invention,

a microbicidal tube or plug is inserted into a section

of the outlet tube. The microbicidal tube is usually

made by one of three processes. 1) A porous material,
25 such as polypropylene is impregnated with at least one

microbicidal agent. It is then coated with a hydro-

philic éolymer which in response to contact with urine

swells, causing the leaching out of the microbicidal



contact with urine swells, permtting the | eaching out 20 of the one or

pp¥ M crobi al substances. In one fotm of device according to the
Ivgntion, a mcrobicidal tube or plug is inserted into a section of the
outl et tube. The nicrobicidal tube is usually made by one of three N
processes. 1) A porous material, 25 such as pol.ypropyl ene is'inpregnateé#"
with at | east one mcrobicidal agent. It is then coated with a hydro-
philic polynmer which in response teS=ntact with urine swells, causing the
| eachi ng out of the m crobicidal -5a- substance. 2) A porous material,
such as hi gisulpstainoe.p@lydt IBoroRs imatepiadnasuchwashhaghydenshtyi c pol yner
and at | east one mcrobicidal agent. 3) The m crobi- cidal tube is nmade by
conpoundi ngPRAFethydene dishdrpregateerwithcha hydcspphidie, palyment | east
one m crobicidal agent, and then coated with a hydrophilic polynmer. By
appropri at e 3@9nifitndGagt smeadricrobieidal agental By Bhe pichobins can be
effectively elimnated and prevented fromentering the urinary bag and

further int §ifRd tbferis made Ry £AMPAPRA{RI-BAS: FATeX§ERAERY According to

the presepnt invention that are, erior | many.,ways to
P 9 polymer, such as si {’one, wigh atyleagt one.

microbicidal égent, and then coated with a hydrophilic
polymer. By appropriate combination of active agents,

virtually all pathogens can be effectively eliminated



5 the nmet hods and devices previously used. They are passive dispensing
systens, thus elimnating the need for human participation, such as is
necessary, for exanple, in the breaking of an antibiotic containing

capgul e. They are self- activating systeng-which respond 10to the presen

of b8dy fluids, in this case, yrine . The nicrobicidal substances are

rel eased in a tlned sequence for an extended period of time, thus creating
an effective bangi ¢reaeaitedt fricy aintosr Dhgi bhecurdnarer papgi awd iFake@hkhe
catheter. 15 The m crocidal tube is easy to prepare using readily
avai | abl e mat erinabs thed cathiett®@rci dal subst ances. The prol onged

ef fecti veness of the device obviates the need for frequent draining of

bags, thus saving odtndss@osdibie thecpassruet delficast aaciomdid@r ebease,

| i kew se is a | abour-saving aspect of the present invention. Since the need
for human handltiheg pres=mtstianterat ion r eblat edret beperiiorl éas mahyawalyande f or

I nfection due to such contact. One form of mcrobicidal tube constructed in
25accor danceS withie medhodsemridordewitesept evionadyr poedt-i At ardi | | now be
descri bed by way of exanple only with reference to the acconpanying

drawi ngs, i n wpasisive dimpemiging systemesspbesi ¢d ivilaatdnga the meedr ai nage

for human participation, such as is necessary, for
example, in the breaking of an antibiotic containing
capsule. They are self-activating systems which respond

10 to the presence of body fluidé, in this case, urine.
The microbicidal substances are released in a timed
sequence for an extended period of time, thus creating
an effective barrier against migration of infectious
organisms'into the cafheter.

15 Tﬁe microcidal tube is easy to prepare using
readily available materialg and microbicidal-
substances. The prolonged effectiveness of the device
obviates the need for frequent draining of bags, thus
saving on nurse's time. The passive, self-actuating

20 release, likewise is a labour-saving aspect of the
present invention. Since the need for human handling is
subétantiélly reduced, there is less of a chance for
infection due to such contact.

One form of microbicidal tube constructed in
25accordance with the invention, and devices
incorporatihg it, will now be described by way of
example only with feference to the accompanying

drawings, in which: - o -



bag and showi ng the outlet tube in broken apart fashion; Fig. 2 is an '
a-ged cross section of the outlet 5 'tube taken along the lines 2-2 of
‘E?;zand Fig. 3 is a perspective viewof a typical mcro- cidal tube
~used~n the outlet tube. Referring now td—the drawi ngs, a conventiona

cl osed systemurine drai nage bag is shown generally at 1010 and is fornedagg
by peripherally heat_seal {ng or otherw seg securing a pair _of flat vinyl or
PVC sheets. The bag F%gpr&vg&eé REERPES YNtV oW Rf ag et inRedrap nEEr cOf
for. reception of a conventiaqnal . drip anber 12 and its associ ated tubing

13 whi ch connec%ggtﬁna §§°8épﬁngF ﬁﬁﬁgﬁq|$qQﬁr+stFﬂ§§Pt§HaFﬁ t he

urethral canal pf bhe patient. An air vent and bacterial filter 14 is
conventional ly g?% t88& on one face of the bag. The bag al so includes a

drain 15 ' ' A I duit_16_which be f d of

'atex 20 or any ot hoF L8t Cante i Oieroto, R T Rk OBeOE Bhseau5ar tahen
t i [ I fqt [ Lngh cl

Val ve 17 whi oh FiBpesaRTHG <TRBAT Y 1IHE Piuse §RE7aC=Ba of the
tlet i . ived iR, : ' ' t 25 f f

the urine drainage bhid-PArtSof ERESINTYS (i cofone ERREeane pddEes T ube

25. The nicrocigghﬁﬁugﬁfgsugggiqglM%el%deyggg%égg.nn) in”Iength, 5.5 mMmin

i nternal di anet ér

Referring now to the drawings, a conventional
closed system urine drainage bag is shown generally at ‘J
1010 and is formed by peripherally heat sealing or
- otherwise securing a pair of flat vinyl or PVC sheets.
The bag is provided with an inlet 11 adjacent the top
thereof for reception of a conventional_d;ip chamber 12
and its associated tubing 13 which connects to a
15 catheter which in turn is inserted in the urethral
canal of the'patient. An ai; vent and bacterial filter
14 is conventionally provided on one facé of the bag.
The bag also includes a drain 15 terminating in an
outlet tube or conduit 16 which may be formed‘of latex
20 or any other suitable material, and which may be
clamped off when not in use in a well known manner by
"means of the spring pinch clamp or valve 17 which is_
received about the outlet tube. The free end of the
outlet is received in a protectivé housing 18 heat
25 sealed to one face of the urine drainage bag.
Part of the outlet tube 16 houses a microcidal
tube 25. The microcidal tube is typically 11 inches

(38 mm)~in lenath, 5.5 mm in iri_ternal diameter (I.D.),



8.5 mmin outer dianmeter (O.D.) and is 70%void. It is hollow inside in

. order to permt uninpeded urine flow. Cbviously, the geonetry and di nengien
of the mcrocidal tube nay be varied over wide limts yet still functiQny’

as”a mcrobial barrier while permtting urine flow In general, the

ni ¥obi ci dal tube is prepared by inpregnating porous polyneric materi al

with at | east one microbicidal agent. V& ous kinds of polyneric materials

can be used, but they nust be crystalline and 10 have a high nelting point

which wll al th to wth d e to body flujidt t
e i Lo ho¥ LT iRt RPTE | iRt il SUBPSEELLSS
t i al . l. | i i : § t | t
porous, MLt floy SHE A ROLAPLIBNEETS LT SORORSH L Bl | ERS) or°
07 ESPOTSe | erfARARY M, ScH P uch HENdRoA e | SR Gutapl (P

pol yet hyl ene i&ﬂmg%%%e@édﬁ&&y G 1ifi 09! ée@[)sepﬂlafuﬁééfanone 20

m crobi ci dal agent. e mcrobicidal tube I's nH y conpoundi ng and

co-extrudifg asPQY WiRirokiedN kit riidrd GH¥le hémPteiRgSic PRE £16%0Di cidal
agent, and then coated with a hydrophilic polyner. anpl es of hydrophilic

pol yners whi ch nmay M d&ft 25 ale Ritdubieidyl ergbd! ¥€obr &paYed ehpane and
Hypol 3000 pol yuret hane.

impregnating porous polymeric material with at least

i,f one microbicidal agent. Various kinds of polymeric
materials can be used, but they must be crystalliné and
10 have a high melting point which will allow them to
withstand exposure to body fluid temperatures without
softening. Usually the tube is made by one of three
methods. 1) A porous material, such as polypropylene is
impregnated with at least one microbicidal agent. It is
15 then coated with a hydrophilic polymer which in
response to contact with urine swéils, causing the
W, leaching out of the microbicidal substance. 2) A porous.
material, such as high density polyethylene is
impregnated with a hydrophilic polymer and at leést one
20 microbicidal agent. 3) The microbicidal tube is made by
compounding and co-extruding a polymer, such as
silicone, with at least one microbicidal agent, and
then coated with a hydrophilic polymer.
Examples of hydrophilic polymers which may be used
25 are D-3 polyethylene glycol polyurethane and Hypol 3000

. polyurethane.




-8a- The solution of the additives and the polyneric material is allowed to
\‘for a suitable length of tinme in the presence of solvent or solvents.
sual solvents in the preparation of the microcidal tube are 5 ethanol.
and di met hyl sul foxide. At the end of the -9- reaction tine, the ~
m crobi cidal tube is dried by conventi8&aal nethods and sterilized with B

et hyl ene oxide (EhPe sdBusiwei 6fcthat hgiseobeal andabshangd liymdigused is 5
| eft to the choice of the nmanufacturer, however such substance must readily

be conpoundednd i 40! y4ed Tl oweddbor gehet! Borpar guitpeleNleng tiRley i al

which in turn will absorb the substance. The biocidal additives can be

sel ected fromime/eiry g ger @senPe 0bfCcoavlweatably sdd vanais.altihe aydali oti cs,
drugs, antiseptics, etc. Sone exanples of the commobn active agents that can
be incorpor atsall ventsheimi checpdapatabéonar of phei mikirioeidadl reanbec |are,
triclosan, nalidixic acid, sulfanylon, anphotericin B, nonfloxacin,

hal opr ogi n,5 erttaam kiand ibinéthby hesudifngidel.ofti trheolend afhafttent e,

pol ynmyxi n, parachl oronmet axyl enol, pyrithione, hexachl orophene,
nitrofurazone, nitrofurantoin, chlorixin and many ot hers. M crobi cidal
agents may be incorporated either




singly or in various conbinations. 20 The m croci dal tube may be
inserted inside the outlet tube during nornal

there will be n
becdHne rel eased

release in a ti

effective barrier against upward novenent and nultiplication of organisns

and the subs
released will d

manuf act uring condi tions an
o loss of the biocidal activity since the substance does né:b

{ until it comes in contact with urine. The microcidal tube
is 8ffective 25 for at |east two weeks. fdming this tine, it continues to

med sequence, the mcrobicidal agents, thus creating an

E§ASHLAnftdME ok her mipr akigidad tvuke . ighérieduby of drug
epend on a nunber of factors, such as for exanple, the

speci fic bi oci dSPPY§E4 opedd Pethodsemfich e hized vithieethpdeBet oxidecase

the drug, the d
The dosage can
t he drug(s) and
si ze and shape
i mportant advan
and net hods f
15m crobi ci da
need not be dra

10

15

20

25

8S%§§ that is to be admnistered in a specific tine, etc.
ET0dn

trolled by varying the concentrations (or anobunts) or

hydrophi | i ¢ paol.ymer and physical paraneters such as pore
of th u&&&rﬁﬁ%awlmahr@w@hﬂca BAnber used is

ages .th the microhj cidal tube offers over the apparatus
Bﬁgirtgr%%eT

168, S5t MANP EAF ERE $ T enk¥ener fuch

. n. nyr ' [ , for th
s at ﬁ%;Sth saves 0 eél ses' tipe or the bag

compound

BE eabe; R

adhere to the porous .polymeric material which in turn

into polymers or

will absorb the substance. The biocidal additives can
berselected from a very large group of commercially
available antibiotics, drugs, antiseptics, etc. Some
examples of the common active agents that can be
incorporated in the microcidal tube are: penicillin,
tetracycline, triclosan, nalidixic acid, sulfamylon,
amphotericin B, nonfloxacin, haloprogin, gentamicin,
chlorhexidine, clotrimazol, tolnaftate, polymyxin,
parachlorometaxylenol, pyrithione, hexach;oréphene,
nitrofurazone, nitrofurantoin, chlorixin and many
others. Microbicidal agents may be incorporated either
singly or in various combinations.

The microcidal tube may be inserted inside the
outlet tube during normal manufacturing conditions and
there will be no loss of the biocidal activity since
the substance does not become released until it comes
in contact with urine. The microcidal tube is effective.
for at least two weeks. During this time, it continues
to release in a timed sequence, the microbicidal
agents, thus creating an effective barrier against

upward movement and multiplication of organisms aqd the



has to be, using prior art apparatus. The passive nature of the sustained
dgggzrelease, activated upon contact with-urine, |ikew se saves on the
nNeFe"s time, 20for there is no necess+1§~for human participation.

Moreover, this is likewise a nore reliable and certain nethod of Y’
controlling and preventing infections then nethods requiring periodic o
handl i ng of appRegeysentSUdEertieniief nbheé purdnaoy tsattequent|y del ayed or
entirely 25di sregarded. Additionally, the |less hunman handling that is

i nvol ved, the | essThe tamaunty chatces foeleasednwhal depenflr om he out si de,
hence the decrease in an oppor- tunity for an infection. ~ The follow ng
exanpl es il | uBeRReEE He famtaits onsush epar fof oaxamplesr tbedapetilfd cExanpl e 1
Bat chwi se conpound _85% pol ypropyl ene, 10% hexa- 5  chl orophene, 4%
getamicin A Egioﬁﬁéa@%QQQH§iq&9§Met@eb¥emﬂtbh9fatlm961C asddesliered extrude
ininto a tube. A ﬁ.o ingﬂHéZS mr) segnent of the tube is dipped into a

sol ution of 295% EERERGE ARYS 3 bF y2PRFEenEDEEYEBI tpobgur et hane (D-3)

by wei ght for g seconds, air-dried 10 at RT for 10 m nutes and oven dried

at 85 OC for 3B™APAGLELS SRR @LE thwk LBe cofpBunThesdesenepcamy lbene, 6% .

controlled by varying the concentrations {or amounts)
or the drug(s) and hydrophilic polymer and physical
parameters such as pore size and shape of the support \J
10polymer used. |
| There are a number of important advantages that
the microbicidal tube offeré over the apparatus and
methods of prior art.

Thus, the prolonged effectiveness of the
.15microbicidal tube (two weeks at least) saves on nurses'
time, for the bag need not be drained as often as it

has to be, using prior art épparatus. The passive
nature of the sustained drug release, éctivated upon Q_/
contact with urine, likewise saves on the nurse's time,
20for there is no necessity for human participation.
-Moreover, this is likewise a more reliable and certain
method of controlling and preventing infections then
methods requiring periodic handling of apparatUS. Such
periodic manipulation is freguently delayed or entirely
25disregarded. Additionally, the less human handling that
is involved, the less is there a chance for contamina-
tion from the outsidg, hence the decrease in an oppor-

" tunity for an infection.



triclosan, 4%chloroxin, and 2%tolnaftate by weight 15 at [ERR] and then
extrude it into a tube (5.5 nmID/8°56 MmiOD). A 1.5 inch (38 nm segmentZ0

the tube is dipped into a solution containing 96.5% ethanol and 3.5% D-
weight for 5 seconds, air-dried at RT for33Q minutes and oven-dried at

OC for 30 minutes. 20 Exanple 3 Batchw se conpound 91% pol yt hyl ene, 6%
nal i di xi ¢ acid and 3% par achl or onet axyl enol by weight at [ERR] to a

honogenous di spersi onrh@dfex1owifigi bxaRbled 11NQstea®eMhkD;] ). A
1.0 inch (25 nm) segnent of the 25 expiipled | oped in a soluti vanfibll) - ng

97% et hanol amdEﬁéﬁhﬁabyonebghniéebcid&ﬂCQﬂﬁﬁ, air-dried at RT for 10

m nutes and oven-dried at /3 or m nut es: -12- Exanpl e 4 Batchw se

conmpound 89. 8% Exampbel| kne, 8% zinc pyrithione and 2.2%tetracycline HC

by weight at [ERR] to a honpbgenous di spersion and extrude it into a tube 5

(6.5 nm | D/ 8.5 nm OD)Bat‘chiwiséencompsfindnB5scgrlyprobyilenes doRpadxhl a

sol ution of 95% et hanol and 5% D-3 by weight for 5 seconds, air-dried at RT
for 10 mi nues shilenepheneeddstgébasitdn A0 HClnands 13EcioRkémazdle A

segment of m croporous polysul foge tube is imersed in a solution of 88.8%
et hanol , 7qbgewnhynngght at 196°C and, then, extrude in into a tube. A

1.0 inch (25 mm) segment of the tube is dipped into a

solution of 96% ethanol and 4% D-3 polyethylene glycol

polyurethane (D-3) by weight for 5 seconds, air-dried

10 at RT for 10 minutes and oven dried at 85°C for 10
minutes. |
Example 2

Batchwise compound 88% polypropylene, 6%

triclosan, 4% chloroxin, and 2% tolnaftate by weight

15 at 198°C and then extrude it into a tube (5.5 mm ID/8.5
mm OD). A 1.5 inch (38 mm) segment of the tube is

\_J

dipped into a solution containing 96.5% ethanol and
3.5% D-3 by weight for 5 seconds, air-dried at RT for

10 minutes and oven-dried at 52°c for 30 minutes.

20 Example 3
Batchwise compound 91% polythylene, 6% nalidixic
acid and 3% parachlorometaxylenol by weight at 150°¢C to
a homogenous dispersion and extrude it into a tube (6.5
mm ID/8.5 mm OD). A 1.0 inch (25 mm) segment of the
25 tube is dipped in a solution containing 97% ethanol and

3% D-3 by weight for 5 seconds, air-dried at RT for 10

minutes and oven-dried at 78°C for 10 minutes.



A HC1, 4% D-3 pol yet hyl ene gl ycol pol yurethane and 0.2% zinc pyrithione by
qjﬁﬂt for 10 minutes. It is then air-dried at roomtenperature (RT) for 10 ~«
nmyHdt es and 15 oven-dried at 70 C for 15 minutes. The concentration of _
gentamicin A HCl is belowits saturatiom}@tnt and could be raised if w
wanted. Zinc pyrithione, an antifugal agent, is approximately at its R
opti mum concentration. It could be replaced by the nore soluble 20 sodi um
pyrithi one. ExaB¥a®pdeAdsegnent of mi croporous polysufone tube is imersed
in a solution of 79.5%ethanol, 11%tetracycline HCl, 5.3% polynyxin B HCIL,
3.5% D-3 25 pol yet hyBakehyigeoroppopndei89xfs prilyethylene, 8%-2iac
pyrithione by meight for 10 pgigutes. It is air-dried at RT for 10 m nytes
and oven-dri ed BYELEREPNE 02N9 02028 oL rasyal ing (B by rieeight ot yhX1 @ are

bel ow their satyratipn points. 5. Exanple 7 A segnent of m croporous high
densi ty poIyeth??eﬁeg?ﬂgﬂe??ﬁﬁEa1§§ﬁ§§$9ﬂaaQﬁ)?ﬁé%%ﬁ%)lFslﬁﬁ%eﬁséwben a

sol ution of 590% anhydro cet one 0% _ anyhyds oys anol , 5% gent am ci ne

HC, and 5% p r%@h?o‘m- Eéégngt%?ypgﬁdl Ao&"\%l’d'?ﬁ%fg:%g]w ntRFeent tof it

air-dried at RT;£op; el fH' 8%s0tkRAH 'k Yoo QG LRIP! and £8° 55 by
weight for 5 seconds, air-dried at RT for 10 minutes

and oven-dried at 65°C for 10 minutes.

Example 5

10 A segment of microporous polysulfone tube is
immersed in a solution of 88.8% ethanol, 7% gentamicin
A HC1l, 4% D-3 polyethylene glycol polyurethane and 0.2%
.zinc pyrithione by weight for 10 minutes. It is then
air-dried at room temperature (RT) for 10 minutes and

15 oven-dried at 70°c for 15 minutes. The concentration of
gentamicin A HC1 is below its saturation point and
could be raised if wanted. Zinc pyrithione, an o/
antifugal agent, is approximately at.its optimum
concentration. It could be replaced by the more soluble

20 sodium pyrithione.

Example 6
A segment of microporous polysufone tube is
immersed in a solution of 79.5% ethanol, 11%
tetracycline HC1, 5.3% polymyxin B HC1, 3.5% D-3
25 polyethylene glycol polyurethane and 0.2% zinc



pblyethylene gl ycol pol yurethane by weight for 5 seconds, air-dried at R
for 10 minutes and oven-dried ‘at 70 C for 15 minutes. Concentrations of )
- D-3, 15 gentam ci ne and parachl oronet axyl enol could be increased if needed:
Exanple 8 A segnent’ of m croporous HDPE is inmmersed in a solution of 73%
et hefnol , 10% tetracycline HCL, 10% 20 |§¥§gﬁnoronetaxylenol, 3.8% D3, 2%
di met hyl sufoxide (DVBO, 0.6%clotrinmazot™ and 0.6%tol naftate by wei ght
for 5 mnutes. It is then air-dried at RT for 10 minutes, oven-dried at 55
C for 20 minut epyrirkthigine hir iweight Rfotok018inubes. It igs4aiExdmped atA
segnent of HDPE tube is inmersed in a solution of 41.4% DVBO, 44.6%
acetone, 10% t r iRY i hdinwbes hand ogver-a8yiedi ght 680Ff fornRAutes. It is
air-dried at ' 5 RT for 15 minutes, dipped into 96.5% ethanol and 3.5% D 3
by wei ght for 5WHHHiRE. Bath fketrrgyciineandopailyByEinaageoberodri ed at
55 C for 30 mnutes, Concentrations,of triclosan and chl oroxi ne coul d be
rai sed subst ant iEHeYF i FAHFRIPD 18P RERpl e 10 A segnent of microporous

pol ypropyl ene tube (5.5 MmID 8.5 nm OD;, 70%void) is imersed in a

sol ution of

5 Example 7

A segment 6f microporous high densit§ polyethylene
tube (HDPE; pore size: 50 microns) is immersed in a
solution of 50% anhydrods acétone, 40% anthdrous
ethanol, 5% gentamicine HCl1l, and 5% parachloro-

10 metaxylenol by weight for 5 minutes. It is air-dried at
RT for 15 minutes, dipped in 96.5% ethanol, 3.5% D-3
polyethylené glycol polyurethane by weight for 5
secondé, air-dried at RT for 10 minutes and oven-dried
at 70°C for 15 minutes. Concentrations of D-3,

15 gehtamicine and parachlorometaxylenol'could'be

incfeased if needed.

Example 8

A segment of microporous HDPE is immersed in a
solution of 73% ethanol, 10% tetracyéline HCi, 10%
20 parachlorometaxylenol, 3.8% D-3, 2% dimeﬁhyl sufoxide
(DMSO), 0.6% clotrimazol and 0.6% tolnaftate by weight
for 5 minutes. It is then air-dried at RT for 10
minutes, oven-dried at 55°C for 20 minutes, and air-

dried a£ RT for 18 hours.



83. 5% anhydr ous acetone, 8% chl or hexi di ne acetate, 5.5%triclosan and 3%
Hy, 3000 pol yuret hane by weight for 5 miAutes. It is air-dried at RT for
5 tes, oven- 15 dried at [ERR] for 10 mnutes and air-dried at RT for
18 hours. Concentrations of chlorhexidineldrd triclosan can be increased QD
needed. Exanple 11 A segnent of m croporous pol ypropyl ene tube is 20 R
I mrersed in a solution containing 50% et hanol, 33% chloroform 11%

hexachlorophenegﬁ%#@%é}ﬁ, 1% nalidixic acid, 0.6%clotrimzole and 0.6%

tolnaftate by werg or 10 minutes. It is air-dried at RT for 10 mi nutes
and oven-dried at 72QC deymeiot "ofIUHBBE €abeedsr dmmarsedd iof |syldtiomw! e
and tolnaftate are substantially bel ow -15- their saturation points in

t he sol vent systofin4lE48DNSA2 4 s€ynacetoherni A0&ydrmdicd gsdry mmbh M 3% t ube
is imersed in a solution of 46.2% ethanol, 22% DVBO, 11%5

par achl or onet axydielurtqx iiriéo by ché bghtxfdind0dmdostess, It 8% vwitrerdr ed%tD- 3
and 1.0% nitrofurazone by weight for 10 mnutes. It is air-dried at RT for
10 ni nutes, SoveRWrfan] ¥ minurés; ddppedutinsoadf A% -ephanpltardr 3 H3% 13-
hours. The concentrati on of parachl oronetaxyl- 10 enol could be increased
i f needed. Exan® &y 3weight for 5 seconds, air-dried at RT for 10

minutes and oven-dried at_55°C for 30 minutes.
"Concentrations of triclosan and thoroxine could be

raised substantially if needed.

10 Example 10

A segment of microporous polfpropylene tubé (5.5
mm ID/8.5 mm OD; 70% void) is immersed in a solution of
83.5% anhydrous acetone, 8% chlorhexidine acetate, 5.5%
triclosan and 3%_Hypol 3000 polyurethane by weight for
5 minutes. It is air-dried at RT forIS minutes, oven-
15 dried at 52°C for 10 minutes and air-dried at RT for 18
hours. Concentrations 6f chlorhexidine and triclosan \?J

can be increased if needed.

Example 11

A segment of micrpporous polyptopylene_tube is
20 immeiséd in a solution contéining 50% ethanol, 33%
chloroform, 11% hexachlo:ophéne, 3.8% D-},'l% nalidixic
acid, 0.6% cloﬁrimazole and 0.6% tolnaftate_by weight
for 10 minutes. It is aif-dfied at Rm-fo; 10 minutes
and oven-dried at 72°C fof 25 minutes. Concentrations

25 of clotrimazole and tolnaftate are substantially below



A segnent of m croporous pol ypropyl ene tube is imersed in a solution P

. containing 84% et hanol, 7.5% hexachl orophane, 5% D3, 2.5% DVSO, 0.7% u%ﬁ
[ERR], 0.25% 15 clotrinazole and 0.05% am nacrine by weight for 10 m eS7

lt,is air-dried at RT for 10 ninutes,_9¥gn- dried at [ERR] for 20 m

antair-dried at RT for 18 hours. Exanple 14 20 A segnent of

m cr opor ous qu&;rogé%ene tpube is,imersed in a_solution of 50.5% ethanol,

31% acet one, 16%HeSRHIEREIARNBO1IALR0AD She) sodvEREOSYEE M0t ri - nazol e

and 0.5% [ERR] by weight for 10 minutes. It is air- dried at RT for 10

m nutes, oven-dried at 780C for 20 25 mnutes, and air-dried at RT for 18

hour s. - 16- Exagﬁle!%S A segnent of m croporous pol ypropyl ene tube is
imMmersed in a ontaining 44.1% et hanol, 31% DVBSO, 11%tricl osan,

9% hexachl or ophene,, 3,4% D-3, 1.0% 5 clotrimzol e nd 0.5% ni,trofurazone
by weight for 10 i AR ‘Pe ?% RLPEAPPERUS: PRIYBSCPYS RS 08 Sven- dried
at [ERR] for 38 ﬁﬁ S..an Ly-dEejed at or ur s, CQﬂ@fftr tJd on of
triclosan, hexac %%%hléﬁega%éifé?%{’ﬁi ﬁgzggérztgpl?!t %lgqi'n?rze%ase 1" e%egjed. _
L aini e TOEERON G- BhEPEKPLLEAT, OL1¥ BIBHIBIARR IR dfiRSCt T Ve T
4.8% water, 4.0% D-3 and 1.0% nitrofurazone by weight
for 10 minutes. It is air-dried at RT for 10 minutes,
N\ oven-dried at 68 C for 10 minutes and air-dried at RT

for 18 hours. The concentration of parachlorometaxyl-

10 enol could be increased if needed.

Example 13

A segment of microporous polypropylene tube is
immersed in a solution containing 84% ethanol, 7.5%
hexachlorophane, 5% D-3, 2.5% DMSO, 0.7% Hzo, 0.25%
15 clotrimazole and 0.05% aminacrine by weight for 10
U/ minutes. It is air-dried at RT for 10 minutes, oven-

dried at 78°C for 20 minutes and air-dried at RT for 18

hours.
Example 14
20 A segment of microporous polypropylene tube is

immersed in a solution of 50.5% ethanol, 31% acetone,
10% hexachlorophene, 4.3% D-3, 2.5% DMSO, 1% clotri-
mazole and 0.5% H,0 by weight for 10 minutes. It is air-
dried at RT for 10 minutes, oven-dried at 78°C for 20

25 minutes, and air-dried at RT for 18 hours.



*

- days _upon exposure to urine. What we claimis:- 1. An outlet for a urine
dr wge bag, conprising: an outlet tube secured to the bottom part of the
ur M2/ df ai nage bag; and a microbicidal tube 5 housed in the outlet tube,
conprising means for storing and nmeans forl6el easing one or nore U
m crobi ci dal substances, the rel easi ng neans being a hydrophilic polynmer -~
which in response to contact with urine swells permtting the |eaching out
of the m crobici dekafPleubStance. 2. An outlet according to claimi1,
wherein the neans of storing the mcrobicidal substance/s is a porous

pol ypropyl ene materi alA SegmanbucEemigropodiong molyrdonylene ctubtenPs 15
wherein the hydrophilic polymer is D3 pol yet hyl ene gl ycol polyurethane. 4.
An outl et accordi tgmepsedyinna splutipps containinghddild tethanal ob3td dal
subst ances are hexachl oro- phene, gentanycin and clotrimzol. 20 5.

An outlet accordiP¥S@e 3P gﬁécépsépaiﬁﬁ hexachlogaphane 4 hk- 4% Dobi cl 6@
substances are triclosan, chloroxin and tqlnaftate. 6. An outl et according
to any one of3cl afhRtiimgzgley,,andi § -Ofe DteCfirazene MbhHeirhrt for 10

nal i di xi ¢ 25 acid and parachl Qronet axyl.enol . .
m?nut s. Itf?s g?r-§¥1e% at RT for 15 minutes, oven-~

dried at 52°C for 30 minutes and air-dried at RT for 18

hours. Concentration of triclosan, hexachlorophene and

clotrimazole could be increased if needed. ~
10 The féregoing preparations of microbicidal tubes

were effective in maintaining sterility for 17 to 21

days upon exposure to urine.



—

e
n1crob|C|daI subst ances are zinc pyrlthlone and tetrac 8 o
out I/Et according to any one of clains 1 to SJl“um rlm t ob| Ci daI
sub§tances are gentamicin and zi nc pyL7hion cordlng to
any%ahe of claims 1 to 5 3, wherein the m crobi ci'dal subst ances are
tetracycline polynyxin and zinc pyrithione. 10. An outlet according to any

one of clainms 1 ¢wass, w@h@jgiﬂ f{be_mi crobicidal substances are gentamycin

and parachl or onet axyl enol . 11. An outlet accordlng to any one of
clainse 1 to 3, whereiq, thgnnbgep@thg@I ?@ng@glqéee %a- cycline,
par achl or onet axyl enol, clotrimzol and to tate ltl et according

to any one Of(ﬂdbﬁﬁrﬂsiﬂgi5a§ oMEFé@'GuB@esébﬁféa'EbdéheSHgﬁﬁéﬂcgérere
triclosan and chloroxin. 13. An outlet according to any one 0 s 1

3, wherein the rofremeé chelthe S@PsiREGESDAG £ SﬂéoéhﬂlbébﬂfcﬁééltEhﬁéosa” 20
14. An outlet according to any one of clains 1 to 3, wherein th

n1crob|C|daISnﬂhnu§@®81mrehehbotbéorﬂﬁb@?xéﬁﬁb@igﬂhgnﬁeaﬂ§|f@txéﬁoﬁihg
clotrimazol and
and means for releasing one or more microbicidal
substances, the releasing means being a hydrophilic
polymer which in response to contact with urine swells
permitting the leaching out of the microbicidal
10 substance.
2. An outlet according to claim 1, wherein the
means of storing the mictobicidal substance/s is a
porous polypropylene material.
3. An outlet according to claim i or claim 2,
15 wherein the hydrophilic polymer is D-3 polyethylene
. .9lycol polyurethane. |
4. An outlet according to any one of claims 1 to
_/ 3, wherein the microbicidal substances are hexachloro-
phene, gentamycin and clotrimazol. |
20 5. An outlet according to any one of claims 1 to
3, wherein the microbicidal substances are triclosan,
chloroxin and tolnaftate.
6. An outlet according to any one of claims 1 to
3, wherein the microbicidal substances are nalidixic
25 acid and parachlorometaxylenol.
7. An outlet according to any one of claims 1 to
3, wherein the microbicidal substances are zinc

pyrithione and tetracycline.




\rofurazona

the m crobi ci

| naf t at ﬂ;“ﬁ“Laccordl ng to any one of claims 1 to 25 3, \/\herel n
i cr “‘ﬁ \Mﬂﬂ s are parachl oro- netaxyl enol, chlorhexidine and
®"AnsSoutl et according to any one of claims 1 to 3, whereihn
daI subst ances are hexachtb8o- -19- phené, clotrinazol

ﬁ.;

ami nacrine. 17. An outlet according to any one of claims 1 to 3, wherein

t he m crobi ci

dal substances are hexach| oro- phene and clotrimzol. 5

18. An outlet acc8edi AR CREIRE ARFIFAING; kR 3Ny one QRefiRrAMELL tO

m cr obi ci da
nitrofurazan
drai nage bag
conprising th
sai d m crobi ci
means for rel
r el easi ng a
during draina
m cr obi ci da
20. A urinary

10

15

ub ances are trjclqsan,
Whﬁfﬁéf'hﬂeofm’tcr'é}?’rﬁ'-ﬂgd? es%ﬁ%fe €8 hRE B 9‘3“5?%8%9

to pr event e and/or growh 10 of - m croor gani sns
and,zdpg (ﬂfd‘fsé}ﬁ?ﬂ

dal b i bi b
boat gt AR I Pador 41138 ﬁ@?sﬁ”ﬁ%ﬁalc CRteingel FRe

s Bhedfif. e W"&%‘i“ POUNBRESHES" o1, BEBh gt 1

sSWel pern1 lng

xachloro hene, clotrimazgl e and

®Yo0- bicidal tube inside the outl et tube

and

ﬁéﬁiﬁ%@ﬁg Lhd &5 i Cog&r{&fgﬁeupon t he pr esent m croor gani sns.

age sys Isrn
10. An outlet according to any one of claims 1 to

3, wherein the microbicidal substances are gentamycin
and parachlorometaxylenol.

11. An outlet according to any one of claims 1 to
3, wﬁerein the microbicidal substances are tetra-
cycline, parachlorometaxylenol, clotrimazol and
tolnéftate..

12, An outlet aqcording to any one of claims 1 to
3, wherein the microSicidal substances are triclosan
and chloroxin.

13. An outlet according to any one of claims 1 to

3, wherein the microbicidal substances are

20

25

chlorhexidine and triclosan.
14. An outlet according to any one of claims 1 to
3, wherein the microbicidal substances are chloroform,
hexachlorophene, nalidixic acid, clotrimazol and
tolnaftate.
| 15. An putlet according to any one of claims 1 to

3, wherein the micrbbicidal substances are parachloro-
metaxylenol, chlorhexidine and nitrofurazone;

| 16. An outlet_according to any one of claims 1 to

3, wherein the microbicidal substances are hexachloro-

»



20 sustained tine rel ease barrier incorporated therein__said-barrier
conprising neans for storing and nean$ for releasing at |east one
m crobi ci dal substance, wherein the rel easi 1““' “Hln“ﬂ ophilic o
pol yner which in contact with urine swells, rmlm i aching out 25
of th&at |east one microbicidal substance. 21. €A Gri ar¥y drai nage system
according to claim20, wherein the neans ©fgstoring the m crobicidal
substance/s is a porous pol ypropylene material. = -20- 22. A urinary

dr ai nage system acpiveneépgclotcimago20and amdnacZinesherein the hydrophilic
polymer is D3 polyethylene glycol polyurethane. 23. A urinary drai nage
system according to anyl®. &neoutletapasording t» amyramen afthelaims 1 to

m crobi ci dal substances are hexachl orophene, gentanmycin and clotri- nazole.
24. A urinary dra3nagbes9§Be#hacméﬂdpEécﬁéaénﬁuéﬁéaﬂcaﬁzﬂﬂﬁshﬂxthkﬂgo-
wherein the mcrobicidal 10 substances are triclosan, chloroxin and

tol naftate. 25. A pPRengrandr glpkgdmagedem according to any one of claims 20
to 22, wherein the mcrobicidal substances are nalidixic acid and

par achl or omet 2xyl - enol 1835 An outleg acgogding \FojanwhAfe K& ed e dr dithg

to any one of clai 20 to.,22, wherein the _m_crobicidal .
y g? wgerezn the mzcrob&cgdal sd%éiances are triclosan,

-hexachlorophene, clotrimazole and nitrofurazan.
iw; : 19. A method of treating the outlet tube of a
urinary drainage bag to prevent passagé and/or growth
10 of microorganisms cohprising the insertion of a micro-
bicidai tube inside the outlet tﬁbe, said microbicidal
tube containing at least one microbicidal substance,
and means for releasing the said at least one "’
microbicidal substance, the releasing means being a
15 hydrophilic polymer which in contact with urine during
drainage of urine swells, permitting the said at least
one microbicidal substance to léach out to act upon the
present microorganisms.
20. A urinary'drainage system comprising a
20 sustained time release barrier ihcorporated therein,
said barrier comprising means for storing and means for
releasing at least bne microbicidal substance, wherein
the releasing means is a hydrophilic polymer which in
contact with urine swells, permitting the leaching out
25 of the at least one microbicidal substance.
21. A urinary drainage system according to claim
20, wherein the means of storing the microbicidal

substance/s is a'porous polypropylene material.



subst a

syste

ione and tetracycline. 27. A urinary drainage

one of clains 20-to 22, wherein the mcrobicidal 20 .

substances are tetracycllne pol ynmyxin and zinc pyrithione. 25
A urinary drainage system according to any one of clainms 20 to 22, wherein

the m crobicidal supgtangeqrin@riedrdMdde aRfs fh A o¥

% \em accordin ' i ci
sta mﬂ H ﬂiﬂ“n and zinc pyrithione. 28. A urinary drainage

one of clains 290to 22, -wherein the mcrobicidal

a%d'@fQim

297
30. A

urinary drainage system accordi ng to-any one of clainms 20 to 22, wherein

the microbici dgg éybélaﬂﬁengr WHeHIFE Wi d NEyd i REi] @ Se By ey | £80b-3

1.. Aurinary drainage systemaccording to any

|rpdﬂyhﬁaguéﬁépldal subst ances are
urinary drai nage system according to any one

clotrimazol and tol naftate

S5 one of cl a§Py g@hygeaa
triclosan and chlorOX|n

of claims 20 to 22,23@erﬁlﬁrhh&n?(ﬂﬂﬂﬂﬁég&ﬂsysﬁﬁmamﬁﬁﬁr&dﬁgCﬂéOﬁﬂ?XIdlne
10 33. A urinary drainagé system according to any
one of cl & ms @Retof28ladiner Q0N 422y i eindathe ubit¢volsbsida® chl or of orm
hexachl or ophene, nalidixic acid, clotrimazol and tolnaftate. 34. A urinary

and tricl osan.

drai nage syst esubstandesgare mmwachlorophene, gentamycin and clotri-

10

15

20

25

mazole.

24. A urinary drainage system according to any

one of claims 20 to 22, wherein the microbicidal .

substances are triclosan, chloroxin and tolnaftate.

25. A urinary drainage system according to any

one of claims 20 to 22, wherein the microbicidal

substances are nalidixic acid and parachlorometaxyl-

enol.

26. A urinary drainage system acéording to
one of claims 20 to 22, wherein tﬁe microbicidal
substances are zinc pyrithione and tetracycline.

27. A urinary drainage system according to
one of claims 20 to 22, wherein the microbicidal
substances are gentamycin and zinc pyrithione.

28. A urinary arainage system according to
one of claims 20 to 22, wherein the mic:obicidal
substances are tetracycline, bolymyxin and zinc
pyrithione.

29. A urinary drainage system according to

one of claims 20 to 22, wherein the microbicidal

any

any

any

any

substances are gentamycin and parachlorometaxylenol.

30. A urinary drainage system according to any



15 " one of clainms 20 to 22, wherein the nicrobeTaél subst ances are
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nicrqg}cidal 20 substances are hexacijorophene, *cl%tri mizof ahd
am naerine. 36. A'urinary drainage system according to any one of clainms 20
to 22, wherein the mcrobicidal substances are hexachl orophene, and
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D-3 substances are triclosan and chloroxin.

32, A urinary drainage system according to any
one of claims 20 to 22, wherein the microbicidal
substances are chlordexidine and ﬁriclosan.

10 33. A urinary drainage system according to any
one of claims 20 to 22, wherein the microbicidal
substances are chloroform, hexachlorophene, nalidixic
acid, clotrimazol and tolnaftate.

34, A urinary drainage system according to any

15 one of claims 20 to 22;_wherein.the microbicidal
substances are parachlorometaxylenol, chlorhexidine and
nitrofurazone.

35. A urinary drainage system according to any
one of claims 20 to 22, wherein the microbicidal

20 substances are hexachlorophene, clotrimazol and
aminacrine.

36. A urinary drainage system according to any
one of claims 20 to 22, wherein the microbicidal
substances are hexachlorophene, and clotrimazol.

25 37. A urinary drainage system according to any
one of claims 20 to 22, wherein the microbicidal
substances are triclosan, hexachlorophene, clotrimazole

and nitrofurazone.



R

poIyetthggg_gLyee+~pﬁTVﬁTEthane. 41. A mcrobicidal tube according to any
of clains 38 tolt§“NMerein t he “m cr'obi ci'dal substances 15 are
[
sUl «C

n and clotrimazol. 42. A mcrobicidal tube

lains 38 to 40, wherein the m ¢robicidal '
substances afe triclosan, chloroxin and tolnaftate. 43. A mi cr obi ci dal "Plbe
according to any one of 20 clainms 38 4p_ 40, wherein the m crobicidal
substances are nalidixic acid and parachl oronetaxyl enol. 44. A m crobicidal
t ube accordi ng to3&ny dnaisirabididalstube 40conpeisiingt meamisc ol ci dal
substances are zinc pyrithione and tetracycline. 25 = 45. A
m crobi ci dal sterdngc ENAIRRAND £O5 BLeaingaPng 9% MOrLomigre—<in the
m crobi ci dal substances are gentanycin and zinc_pyrithione. 46. A
ni crobi ci dal bigddadc ERAHRNIS arfhiefRinf the EpIPASiBg MeaNG ifhdérein the
m crobi ci dal substances are tetracycline, polynyxin and zinc pyrithione.
47. A ni cr obib¥idFapPhidie M‘Eﬁﬁg‘*ﬁwlhnynoﬁéng\ac& ¥ith yginge gveldforein
t he m crohicidal substances 5 re genta i n,and par achl or onet axyl enol .
48. A nicﬁomﬁﬁﬁﬂ%tQQR&BEﬂﬁxﬁ?ﬁé&ﬁ? %H?nggetbﬁ Ong X P 40, wherein
the m crobicidal subst es are tetracycline, parachl oronetaxyl enol,
cl ot ri mazol M:tq}%fifes.ubstances. |

39. A microbicidal tube according to claim 38,
wherein the means of Storing the miérobicidal g;)
substance/s is a porous polypropylene material.

10 40. A microbicidal tube according to claim 38 or
‘claim 39, wherein the hydrophilic polymer is D-3
polyethylene glycol polyurethane.

41. A microbicidal tube according to any one of
claims 38 to 40, wherein the microbicidal substances

15 are hexachlorophene, gentamycin and clotrimazol.

42, A microbicidal tube according to aﬁy one of
claims 38 to 40, wherein the microbicidal substances

~are triclosan, chloroxin and tolnaftate.

'43. A microbicidal tube according to any one of

20 claims 38 to 40, wherein the microbicidal substances
are nalidixic acid and parachlorometaxylenol.

44, A microbicidal tube according to any one of
claims 38 to 40, wherein the microbicidal substances
are zinc pyrithione and tetracycline.

25 45. A microbicidal tube according to any one of
claims 38 to 40, wherein the microbicidal substances
are gentamycin and zinc pyrithione.

46.. A microbicidal tube according to any one of
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A TigCT Oy de%ac'oﬁi@fdéi’béﬁ@é‘té@éei’dfﬁg NES€any one of

claims 38 to 40, wherein the microbicidal substances
are tetracycline, parachlorometaxylenol, clotrimazol
and tolnaftate.

49; A microbicidal tube according to any one of
claims 38 to 40, wherein the microbicidal substances
are triclosan and chloroxin.

50. A microbicidal tube according ﬁo any one of
claims 38 to 40, wherein the microbicidal substances
are chlorhexidine and triclosan.

51. A microbicidal tube according to any one of
claims 38 to 40, wherein the microbicidal substances
are chloroform, hexachlorophene, nalidixic acid,
clotrimazol and tolnaftate.

52. A microbicidal tube according to any one of
claims 38 to 40, wherein the microbicidal substances
are parachlorometaiylenol,'chlorhexidine and
nitrofurazone. |

53. A microbicidal tube according to any one of
claims 38 to 40, wherein the microbicidal substances
are hexachlorophene, clotrimazol and aminacrine.

54, A microbicidal tube according to any one of

claims 38 to 40, wherein the microbicidal substances



i nbefore d rence to, and as shown in, the acconpanying 5

ngs mﬂ!jmimt"i“"% tube substantially as 10 described in any of .
Nnuou as claimegin claim1, including a mcrobicidal

tube as clalned in any one of clalns 38 to 57. 59. A urimary drainage '_r%x

systemas clainmed in 15 cIa|n120 including an outlet as cldinmed in any=#

one of claims 1 to 18 or ObICI e, as cgalned in any one of

clains 38 to 5;re6@exngiq 'Hgg%{%gg%@ﬁ?g bstantially as

her ei nbef ore descri d mntg|ref renc i A g Q Q in, the

acconpanyi ng draw n icrobicidal tube accor ing to any one of

claims 38 to 40, wherein the microbicidal substances
are triclosan, hexachlorophene, clotrimazole and
5 nitrofurazan.
56. A microbicidal tube substantially as here-
inbefore described with reference to, and as shown in,
the accompanying drawings. -
57. A microbicidal tube substantially as Q—J
10 described in any of the examples.
58. An outlet as claimed in claim 1, including a
- microbicidal tube as claimed in any one of claims 38 to
57.
59, A urinary drainage system as claimed in
15 claim 20, including an outlet as claimed in any one of
claims 1 to 18 or a microbicidal tube as claimed in any
one of claims 38 to 57.
60. A urinary drainage system substantially as | W
hereinbefore described with reference to, and as shown

20 in, the accompanying drawings.




