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DRI P TRAY TABLET Field of the invention This invention
relates to a tablet for use in preventing biofilm
w@e@diesn a drip tray and drai nage tube from Bei/dUeioip01438
tray and to a nmethod of manufacture thereof. The
i nvention extends to include use of the tablet for
prevention of biofilmgrowh, for exanple in a drip
tray. Background of the Invention Drip trays are
m%dely used in industrial and donestic environments
ere water condenses
condi ti oni ng systens andq@ﬁ§§?g2gFT?#ﬁ¥§fusual to
provide a drip tray under condensation or
refrigeration coils. Condensate falling fromthe coils
i s colHieldpétheiinveatidni p tray which is provided with a
drain connected to a water waste system or
recircul ation system Qher situations in which a drip

tray if$iis9ehifnecRRET®H BIbds or e pRIveiting Hibfikin gmwth in a drip
trays is that biofilmgrows on wet surfaces in

ttnaaytnd Braasitvie Mmﬁﬁﬂdrﬁr@rtmm amdde a meshed of many h@m&rth?fﬁof The

c cked |ch [

oM RS BARCH S (2 T SRRSRRE ok, o
ek &R kﬁﬁgfm%u@@ or tray surfaces mnth bi oci des to
i nhibit such growth but such systens have been

excessively costly in use. The bioci des have been
non- oxj d ziNgq hg %ﬁogeen provided in tablet form
SlnceE@Qﬁ%ﬁ%%rgﬁnéﬂg?otrdes are not w de spectrum
are not effective against certain genera or
stralns of biofilmformnm ng or the efficac

ani s ,
t he bilydp trexs are widedy vesd lawfusg%é? %}ﬂwlct@ﬁﬁomﬁ%ﬁwthm water
t he [
e 0 TR AN MR R S0 e to provide s
rdrfperdyuridee e @mshdagon esresfmgmtmrncmﬂsh €ond@frse®rfglélmg§mm the coils is
the biocide. Prior, art treat reqU|re

[y@llgcﬁ@@ guzgﬁmg, tray whirdds Bew, %\tFE ﬁh% wayer waste system
Zo?#écﬁcﬂﬁatn%@é%%&ﬁv‘@chér% ﬁﬁ?on@ ﬁl‘PWhR‘E‘ d dhﬂ #®4y8. u8éd are commonplace.

I cacy, mrene |at|on and

A problem with drip trays is that biofilm grows on wet surfaces in the tray.

Excessive biofilm growth can result in the drain becoming blocked which in turn can

cause the tray to overflow, and cause flooding.

Tt has been proposed to treat the water or tray surfaces with biocides to inhibit
such growth but such systems have been excessively costly in use. The biocides have
been non-oxidizing, and have been provided in tablet form. Since non-oxidising
biocides are not wide spectrum, i.e. are not effective against certain genera or strains of
biofilm-forming organisms, the efficacy of the biocides is reduced over a period of time.
Also the microorganisms present in the environment of the non-oxidising biocide over
an extended period give rise to increasing resistance of the microorganism to the biocide.
Prior art treatments require the tray to be thoroughly cleaned before use and to date no
satisfactory answer to the problem in terms of efficacy, biofilm remediation and
bacterial resistance has been found. A further difficulty in many cases relates to the

trays not being removable and thus being unable to be cleaned since the clearance
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bacterial resistance has been found. A further
difficulty in many cases relates to the trays not

wheing4rwenovabl e and thus bei ng unabl e to be cP@rABZD04/001438

since the clearance-2- between the bottomof the coils

and the drip trayis normally too [imtedto all ow clear
access. In commercial air coné%tioning systens, drip

trays are usually locatedin an air treatment plant of
beeebuitediotigm afitharceils andithe did tray reamably éapslimited pllow clear
the trays are positioned at a height of up to 5m

PEFet ri ng useof a | adder, and their servicingis done

by highly qualified technicians, i.e. expensive and
time-consunming. It is not uncommon to find a tray that .
i s seilvioemhemmdeimpadijionnezystampidiip fraysare uivally ppted m an air

di scussion of .the.prior_art f. t

Bt R Giins Rouhe o iy BL ARt S, Often the trays are
BHLiSHIdoN attefht SEEH toPSTh HeqiFing SsebLielagdémadbeirkevigng is done
partof conmon general know edge in the field. I%.is an
bjhighly analifiedfteshmicians i grp@sTSSnd time-¢ansugfs. It is not uncommon
i, nyent i on PRI OVi. [ d : ontrol ling

I B0 piy e R R e RS R oA S8 1B CT P

like, and to provide a tablet for use in the nethod,

anda met hodof manuf act ureof such tabl ets

st at edantdiggussipe of fhgdHOr am thrﬁgg}&ué ﬁpeqlﬁgg{éngsﬁagu]ﬁ&g Jo way be
concei ved the.i ' ¥ .
SOPASIES. bGinaf ey fo ARGERZAH RRGAPERA BPr put of conmon

foenidl 1aiwe®tedhYhd fieldi | | m croorgani sns, but also to
remove biofilmand prevent biofilmdrain blockage.
According to a first aspect the invention provides a

tabl ety j.qf, q%z‘al%t E)Pp@fe‘ij{?!d%n{%@ifnérﬁcll)ﬁﬁé EesntSheiivn to provide an

sol ubl'e "exc ent, a oci de, at |east one enzyne, and
empyovRd pi@ket for ngntne s bib6itm i dtipitralyagd ée dyaiedge line or the like,

SRt e SR A1
tiB1ee4.

Brief statement of the invention

The present inventors have conceived the idea of incorporating an enzyme in a
drip tray tablet containing a biocide. This has been found not merely to kill

microorganisms, but also to remove biofilm and prevent biofilm drain blockage.

According to a first aspect the invention provides a tablet for use in a drip tray
including a slowly soluble excipient, a biocide, at least one enzyme, and enzyme

preserving means for maintaining enzyme activity in a moist environment.

By “slowly soluble” is meant an excipient such that the tablet will not fully
dissolve in water at ambient temperature for a period of at least one month and
preferably will not fully dissolve for a period of more than 6 months or even more
preferably will not fully dissolve for a period of more than 12 months. In other preferred

embodiments, the tablet will not fully dissolve in water at ambient temperature for a
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nore preferably will not fully dissolve for a period
of nore than 12 nonths, h othey preferred enbodi nents,
the tablet will not fully disS0lve in water at anbient

tenperature for a-3- period of 1 to 12 nonths. In
@Ietled ofit E) Jezhmomhaeﬁt altarpase p@bbdjmnts the peria! it riptognepthgor 6 to

|:1§| a&‘@pﬁg Pg an;%{?i% oéxc%l%é |1§ B& Y, pl ﬁ%@bﬁ% (IE‘ZAS). Other

%%Llﬁfe‘h%qni}f R ced ﬁf&h %{ ﬁbleﬁ@lﬁﬂﬁélght polyethyleneglycols high
pol yet hyl enegl ycol s, nol ecul ar wel g

podlyprapydighieg xpmséenee elssesars papartial eSteeﬁeer&l(bf sai d

po I
RoPEEL R ERER KT B pRiny B pdBLR A AT ARIERL Soidh Bbmoplastic
ReHYXME bkl a@@@@@ﬁ?ﬁh?ﬁhﬁ&nd@ﬂb&&m@axyptwabne condensates or

condensat es or pol yoxyet hyl enepol yoxypr opyl epe
qopsiyersyisnaof YPXémef ¢ SPROTHPERR GO HPSOIat PEfgRhqhes or blends

t 3}?@%83&%10&11%4@5 &%}50@&1& conmpounds. The enzyne

or a conblnatlon of enzynmes and
preferably is selected from proteol ytic and/or

hydr ol I
(7 y CEBICBEVTS T 1A DM A BRI By e
Lheret AR i selelled Bonflbiofol fiures BTERIEBLHIBAT Wi t h

estroy € enzyme activityin the
non-di ssol ved part of the tablet in days or vveeks

t hus reducing the biofil sof t
e e gpb o Ghe 550 LR X RBSIHER P b
Qﬁ%ﬁ 91%%& ett %@& CJ R4y Y&Bnded s@cufﬁ'ﬁédpwitlﬁ Aiter nI?Hubl ﬂbsﬁlﬁ)yﬁthe enzyme

e excl pi'ent, a biocide, at |east one
eermyn‘p in ma domzsymeqb pes of {hierigbleten ey arrwerks.fhus redaging the
enzyne activity in.a rﬁi st _environnent wherein the

] act|V|ty is inclusion

in the tabl et corrp05|t| on of a boron conpound in a
concentration sufficient to maintain some enzyne
act i vi Agcoiding &t a besand asnectibe wisnten pgvideg agallet for use in a drip tray

including a slowly soluble excipient, a biocide, at least one enzyme, and enzyme
preserving means for maintaining enzyme activity in a moist environment wherein the
means for preserving the enzyme activity is inclusion in the tablet composition of a
boron compound in a concentration sufficient to maintain some enzyme activity for at

least three months during use.

A preferred boron compound is borax, which the present inventors have found
acts to preserve the enzyme activity in use for at least 3 months in the non-dissolved part
of the tablet. The present invention thus provides matching between the enzyme activity

and tablet dissolution parameters.

The invention may preferably contain excipient in an amount of from 2 to 95%,
more preferably from 10 to 80%, even more preferably from 20 to 60% by weight of the
tablet. The biocide may be preferably be present in an amount of from 0.1 to 20%, more

preferably 0.5 to 10%, and most preferably from 1 to 5% by weight of the tablet. The
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i nventors have found acts to preserve the enzyne
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non-di ssol ved part of the tablet. The present

i nvention thus provides matchi pg between the enzyne

activity and tabl et dissolutidﬁ paraneters. The

i nvention may preferably contain excipient in an

atputnt maf pfaferablg be pre684 inmpreopnee ol 076, mepre Peeigably up to 5%

even npre,.preferab f 0 to 6D Lgh
EE et BEE G PRI SR8, A0 Dy Ml oty rescn
gtg%&‘%oﬁ’ﬂt o I 8dth 0. 1110t 1902 Qi6re FRSTEraBlyel. 2 tdoyand nbost pretéidbly 1 to

nost preferably from1l to 5% by weight of the
Babbeweighhef the tablétz e cpaymepisseyiaBmeaps 1sesahin apmepnt of

YR 450 G TR B A 0 9

ot &le thistetor ef erably present in an amount of from
0.1"to 10% nore preferably 0.2 to 5% and nost

preferably 1 to 3%y wei ght of the tablet. The enzyne

preseryi ng,. reans 0D . .
o 1o oRur R Bk AR BBy RuBf pRRASle @le! R TiCha s gip ey
Qﬁclﬁdiﬁ%f}i Qiobfiy kSluBURY cipking it biedidé, helcastinne enzyle eneymg preserving
to a third aspect the invention provi.des a, tapl et fg[)r

I TR S TRCRUEINE SOl gy CORIegE g Sirfactint

exci pient, a biocide, at |east one enzyme, enzyne
preserving neans for maintaining enzyme activity in a

noi st fdvetdinneniousthdsgecs thefimeniing prodedssradibigt foo uge in a drip tray

fourth aspect the invention.prqvides a tablet for use .
iincladiag iagslovyla joluhiel e L ¥PY g%ﬁ&ﬂ?ﬁ@%?’ﬁém‘? pLEserving
bl 9L 46 r{lﬁh’cah ggc‘énzgrﬂfe a%ﬂ@ffﬁ'z a RI0Y BRViRInBSAt WhB@i®RAseans for
f'or i ntai ni ng” enzyne activity in a nmoist environment
M@eﬁ!ﬂlﬁg tHeenpmaa sctivoty ipiredsion inghd tablet comypesitaan ¢f4 haron

is inclusion in the taplet conposi.tion of a boro

CORPOUPRM HooRoERFIERTRISH TSP Se BB Ty for at least
SATR 1SN RSty bhYa E@Fackint| €ast three nonths during

use and a surfactant. For preference tablets according

to the invention are made in a tablet press.

For preference tablets according to the invention are made in a tablet press.
Alternatively, the tablets may be made by extrusion and cutting, by pouring into moulds,

or by providing in a slow release encapsulation.

For example, a suitable pressure is applied at ambient temperature to a suitable
powdered mixture to prepare a tablet according to the invention. The mixture is pressed

into a tablet mould (pretreated with a releasing agent if required) to obtain the tablet.

Unless the context clearly requires otherwise, throughout the description and the
claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the

sense of “including, but not limited to”.
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and cutting, by pouring into noulds, or by providing

WO 008/08166% r el ease encapsul ati on. For exanpl e, PEI/AU2004/001438

suitable pressure is applied at anbient tenperature to
a suitable powdered m xture to prepare a tabl et
according to the invention. TRe mixture is pressed
into a tablet nould (pretreated with a rel easing agent
i T r eqtdfered) erhimodihests of theenteakibet . Unl ess the cont ext
clearly requires othermﬁse, t hroughout the description
and the clains, the words 'conprise', 'conprising',

and t k&ﬂegfmd%ﬁ%ohﬁn&? oF MRS E6h kil ABw lRCebEibed byamaeot
as opp to an exclusive or exhaustive sense; that
egatiple®aly, in the sense of "including, but not limted
to".-5- Preferred enbodi nents of the invention A

preferred enbodi ment of the invention will now be
descrigiedpy; way of exanple only. Exanple 1 A tabl et
accor 0 the invention is formul ated as foll ows;

Cheni catabNaaeoGtngrtsr the iventien is foupppicd s dgloRysiame
Cl6-Cd 8 Fatty Al cohol Luhtensol AT50 102-60-3
Langdons 33 Polyethylene A ycol Ether (50EQ Polyvinyl

7o SO AP Bem 20| o e o o &t APS Chem s 2 |

E;EHE. Ef nlot lr:!c'\)l|ct))rnopane | Mg ol Br ondpol / Cangr es

C16-C18 Fatty Alcohol Luhtensol AT50 [102-60-3 [Langdons 33

Polyethylene Glycol Ether

(50EO)

Polyvinyl alcohol Gohsenol G105 Nippon Gohsel 40

Sodium sulfate 7757-82-6 |APS Chem. 20

Calcium stearate APS Chem 3

2 Bromo-2-nitropropane-1,3-diol|Bronopol/Canpres Canpoint 2
BNPD

Subtilsn-Protease Enzyme Savinase 0.9T  [52-51-7  [Novozymes 2

Borax Spectrum 1.5

The inclusion of a C16-C18 fatty alcohol or other surfactant is optional and
depending on water quality may vary from 0.5 to 50% w/w. Different levels of
saponification hydrolysis of Poly Vinyl Alcohol may be employed depending on the
desired tablet solubility in cold or hot water. For the lowest solubility tablets higher
degrees of saponification hydrolysis (e.g. Gohsenol N-500) should be used, while lower
saponification hydrolysis of Poly Vinyl Alcohol (e.g. Gohsenol G105) will result in fast

solubilising in cold water.

The amount of sodium sulfate may be varied from about 5 to 70%w/w and acts
as a densifier. The calcium stearate is an optional solubility modifier and mould release

agent. Other biocides may be substituted for the 2 Bromo-2-Nitropropane-1,3 Diol and




10

15

20

25

30

Subti | sn- Prot ease Enzyne Savi nase 0.9T 52-51-7

Novozynes 2 Borax Spectrum 1.5 The inclusion of a
wC1®s0ohe8 fatty al cohol or other surfactant i SPOPAUZINa001438

and depending on water quality may vary fromO0.5 to

50% ww. Different |evels of saponification hydrolysis

of Poly Vinyl Al cohol may be%enpl oyed depending on the

desired tablet solubility in cold or hot water. For

e Q@n&éﬁyﬁﬁén sk WRivatity adcehlieg ® the yheidedelgeisd engronditions of use.
saponitication hydrolysis

e, g. .Gohse N-500) shoul d
Sheilarsexthernvemizymes magbe §dcp§8ﬁ%(t?4 %’5§Pﬁlﬂa§f{}§§“&| ysis of Poly
Vi nyl Al cohol (e.g. Gohsenol GL05) will result in fast
solubilising in cold water. The anmpunt of sodi um
sul f gl BY o taisiienld conaindsimas be sulrimed arheracind at least
as a densifier. The calciumstearate is an optional
08bwity Wil genpsdlis bereedet moul d rel ease agent. O her
bi oci des nmay be substituted for the 2
Brono-2-Nitropropane-1,3 Dol and-6- the concentéﬂtai on
MRy Qeibast hesbraiag o therinvention heybieonsnudacsure By &ie IpHgwng
conditions of use. Simlarly other enzymes may be
psedsduiet ut ed for Savi nase 0.9T. Boric acid or other
sui t abl e conmpounds maybe substituted for borax and at
| east 0.2%Vv w wi |l generally be needed. A tabl et
accorghiaagplé @ the invention may be manufactured by the
foll ow ng procedure: Exanple 2 20 -100 atm pressure is
appl i ed at anbient tenperature to a powdered m xture

havi ng, §,69MR g?ésts\ilr@ri‘s Aspied di agbient tExpaphee o 3 pavidered mixture
m xture 'is pressed into a tablet no

d -t reat ed
Wividy @corep@sisinmagcager:to inam}'ﬁﬁ r dge lﬁgx@ag {sgoa?s‘rggc? It a tablet
éggﬁ:é@&%ﬁ@ﬁﬁ%&ﬁ%ﬁ{?gga%gﬁﬁfg‘fqgfrgh-l ows: A tablet to

stic tray filled with
water. A thin jet

A suitable (accelerated) test method is as follows:

A tablet to be tested is placed into a 1L plastic tray filled with water. A thin jet
of cold (approx 20°C) tap water is introduced in the tray to allow full replacement of
water every 10 minutes. The rate of dissolution of the tablet is observed and results are
reported every 24 hours. Each 24-hr period of the above test corresponds roughly to 45

days under field conditions.

A tablet prepared in accordance with example 2 has a dissolution rate of 94 hours

in the above test.

When Gohsenol N500 (low cold water solubility) is used instead of Gohsenol
G105, the dissolution rate increases to 227 hours in the above test (equivalent to around

15 months in the field).

The rate of dissolution of the tablet is preferably maintained at between 4 and 10
days in the above test to correspond to 6-15 months in the field. While it is possible to

extend the dissolution rate even further, to do so has been found to compromise biocidal
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of cold (approx 20C) tap wateris introducedin the
trayto allow full replacenent of water every m nutes.

wabsoates of di ssolution of the tablet is obsereBAU2004/001438

results are reported every 24 hours. Each 24-hr [

of the above test corresponds roughly to 45 dayspﬁgag?
field conditions. A tablet pﬁ%pared i n accordance with
exanple 2 has a dissolution rate of 94 hours in the
2APBEIh 9sthovalberfofiafipe indonib@Bey, | Gwaditadng ipshedfield vary and

solubility) is used inste of

bitcbsonaler s WAy Bndares BaReaRges UG or e e may be

eﬁ%ftt U|valent to around nonths in the fleld). The
UG di ssol ution of the tablet is preferably

nalntalned at between 4 and 10 days in the above test

to correspond to 6-15 nonths in the field. Wile it is

oaIpo Wil DEMY ad t he di ssol ution rate even further,

to do so has been found to conprom se b|00|dal- - and
bi ofi | m renoval performance in sonme cases. ti
i Nt hecmaleetialayr yvailnble unpcnaaéam@nvé@eh BCORRRPS aéﬁ"g’%ctants and

some ch t
m%wﬁgﬂlg%‘%ed%a}ggaﬁiysg mqta@ﬁﬁﬁ G2 g b Wil %}H%%C A nng?t‘?}ltaPVC tubing
(1?%1 HBRhA vt 1 t\ﬁﬁlﬂlet‘t)%ﬁlﬁi Thi lpIalﬁt was clmqtmhmdh@focked pl)a/mt room

factant's and bi oci de was inserted int first
dTehaippelt flgortof aycomindrcial Hm]émgb The tabled NS g?agﬁ{l a@g@@nt to the drain

tubing drain line th t
liflea Py eu/ihe CBFHRGFE VGRS al:{i f}%{j 8%{13%%(2 %l&rlg%l%fvg kﬁ@abﬁa_ﬂ"ﬁl but the

P 8&{'{{3&% o d@vefdif'f@ﬁl‘i&é)@ént Ietusit Kt drgmag'ehhnd: ﬁbméihe deip tray

ace acent to the drain_line. e
Bdc)lm%mcked H¥ith 4l enly available d}al&pg; fg@p t %ﬁﬁ\ll célots ofl:f‘ the water
bi o bi_of |
Stk B B A e sy o e
. p tray

becanme bl ocked. Wth the only avail abl e drai nage from
t he tray cl osed of f the water overflo d fromt
causi Agevmdbirlcatinhgup fray B mRRgiatgly Adjpcent 18 the £ bhShto
which drained the condensate from an identically sized air conditioning cooling coil was
at the same time fitted with a tablet with a composition matching that described in
example 1. This tray and drain line also had visible biofilm at the time of tablet addition
both adjacent to and in the drain line. When the drip trays were inspected after four
weeks this drip tray was found to have no biofilm whatsoever in the immediate vicinity

of the tablet and a lessened amount nearby. Most notably the biofilm in the drain line

had visibly decrease almost to the point of complete removal.

The rate of dissolution of the tablet is largely dependant upon the temperature
and humidity. At times of high temperature and humidity the tablet dissolves
significantly faster due to the much greater amount of water dripping onto the tablet and
may dissolve within four to eight weeks. At the other extreme, if temperatures and

humidity are low, a tablet may not dissolve within twenty five to fifty weeks.

The rate of dissolution of the tablet can be largely controlled by varying the
soluble high molecular weight components of the formulation, i.e. by increasing the

molecular weight and the proportion of this slow dissolving component the tablet will



A second identical drip tray sited i medi ately
adjacent to the first tray into which drained the
weondesnsst e froman identically sized air condP@T/an2aeg/001438
cooling coil was at the sane tine fitted with a tabl et
with a conposition matching that described in exanple
This tray and drain |ine al®so had visible biofilm at
the tine of tablet addition both adjacent to and in

las %ngér? iAlteHd‘ﬁiQ’ﬁlyVﬁHﬁ Bizé gﬁt_hd tabettcamps il}m«ra@s’d.rﬁqyﬁ@@é@e rate of
after four weeks this drip tra s fo to ha

séti msteet Sty TEh frRESHImIBYPRERC Sl SR Haoeide
taplet and a |ess mount nearby. Mbst notably the
c%rpglfnml?ﬁ ?Wt%lﬂ%(? oL ?a%}e@

rain I'tne had visibly decrease al npost
to the point of conplete renoval. The rate of

di ssolution of the tablet is_largely.d n

the Fermenteur adanelo PN oRee DSOS R ghey B Atered o
tenper al ur. g abihetartdi@s detesching hereof without
e§§egﬁ?’h°§§vﬁﬁlbsgggé}%@rtgé%%e%lgﬁf(ll;.e much greater anount of
depdrah dohbi Mgy eativecdrveptthabdie tisalegeday di ssol ve wit hin

four %o ei ght weeks. At the other extrene, if

tenperatures and humdity are Iow, a tablet may not

di ssolve within twenty five to fifty weeks. The rate

of dissolution of the tablet can be largely controlled

by varying the sol ubl e high nol ecul ar wei ght

conponents of the formulation, i.e. by increasing the
nol ecul ar wei ght and the proportion of this slow
di ssol ving conponent the tablet willlast |onger.

Alternatively the size of the tablet can be increased.
However the rate of solution nust be sufficiently high
to ensure the efficacy of the enzynme and bi oci de

conbi nation contained in the tablet. Fornul ations and
nmet hods of nmanufacture herein disclosed nay be altered
to an extent which will be apparent to those skilled
in the art fromthe teaching hereof w thout departing
fromthe inventive concept herein

di scl osed. 2004/ 001438 -9- THE CLAI M5 DEFI NI NG THE

| NVENTI ON ARE AS FOLLOWG: - . A tablet for use in a
drip tray including an excipient selected so that the
t abl et
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will not fully dissolve in water at anbient
tenperature for a period of at |east one nonth, a
whr@shdiss at | east one enzyne, and enzyme presBCWANZ04/001438
means for maintaining enzyme activity in a noist
environment. 2. A tablet according to claim1 wherein
the excipient is selected sut¢h that the tablet will
not fully dissolve in water at ambient tenperature for
TRIEPET ARH ST ERINTNERSHEANVEN TEON ARPASHDBLOME or di ng
to claim1 wherein the excipient is selected such that
the tablet will not fully dissolve in water at anbient
tenperature for a period of at |east nonths. 4. A
tabl et according to any one of the preceding clains

Wher ei N tiRetese it i Atdripnedylidelsdingen crcipisng sdenipbimigat the tablet
selected fromthe grour]jo cgﬁsi sti.r w3

A conol wil WTtgfhleréisﬁfth v algs 4B t@%?ﬁ%?%%ﬁeﬁog %L‘;’S%i?% of at least
i gh nol ecu ' Nololvi \
partiaIm@??%@é’%ﬁk%g%yggﬁ§Pgne g?@%b?gM%?&%fpﬂﬁﬂym%ﬁmmnsﬁn
{ng ypr Ojlwh%ﬁﬁinglenfzﬁhs activityf il gipistengizonEentwei ght

ernmopl astic surfactants. 5. . . '
C1'3i m 4 ARG RREOHEE B Lot P DS Tyl ed foh that he
hi gh ol agul ot YOl aefTRRAGd: ambiti eigradtare for a period of
conpoundsS Sel écte romthe group consisting of

ggl éoxyeait [Bﬂlsmmlonﬁmdensat es, pol yoxypropel ene

ndensat es, pol ygxyethyl ene l.

B e L s
conbi nat, Qs hNgsiGelly dsolds nabitet atagbierd itergpdratusmnfpr e period of

of the preceding clainms wherein the at |east one
enzyne ia lesst E-tedthsr om t he group consi sting of

?% %E) E § :Z 5%5{;?%&%%93 ﬁ{gqg %ﬁf ngcp éf?’ tgg égﬁcé%in lciaa.?ﬁr‘rlé %Ivl\ﬁreerine ‘Ithr? excipient
‘XBludes one or more compounds selected from the group consisting of Poly
Vinyl Alcohols, high molecular weight polyethylene glycols, high molecular
weight polypropylene glycols, esters or partial esters of polyethylene glycols
or of polypropylene glycols, and high molecular weight thermoplastic
surfactants.

5. A tablet according to claim 4 wherein the excipient includes one or more
high molecular weight thermoplastic surfactants compounds selected from
the group consisting of polyoxyethylene condensates, polyoxypropelene
condensates, polyoxyethylene polyoxypropylene copolymers with
appropriate hydrophobes and combinations thereof.

6. A tablet according to any one of the preceding claims wherein the at least
one enzyme is selected from the group consisting of proteolytic and
hydrolase enzymes.

7. A tablet according to any one of the preceding claims wherein the enzyme
preserving means includes a boron compound.

8. A tablet according to claim 7 wherein the boron compound is present in a

concentration sufficient to maintain enzyme activity for at least three months

during use.
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preserving neans includes a boron conpound. 8. A
tabl et according to claim7 wherein the boron conpound

WO g00p0eseNt in a concentration sufficient to nBCTIAERI4/001438

enzynme activity for at |east three nonths during

use.-10- 9. A tablet according to any one of the

precedi ng clainms wherein the thl pi ent conprises 2%to

95% by wei ght of the tablet. 10. A tablet according to
anyyg.one @f tablehdterding aﬁlywime oé ihe frbeedemendlgisnwherein the excipient

Tt Samstrna e Wy o LR oo amer s
a to 9 wherein
the Oe XCi %ﬂ%ﬂf&t &%Pcﬁttg aé%?)ﬁbto? cRA%e PYo vRiHaRlin ﬂ{e dxldfpient

tab et. ng to any one of the
pr ecedi ngombﬁsm1MHm%bymlm of tedeblethe enzyne

rlses u to 20% ht .0 bl.et
Cabllet adc@pl AgFOr n% egfc { SEF%?&V&}@E@@H?}@ e’(r?tsplent
wher ei n EbmpAte s RB5to mﬁww oE EHEREBISES UP to 10% by
wei ght of the tablet 14. A tabl et according to any

one
of t.ai ne\ thbtedoh&ontieg &i mytdns of mlzg/mchmgﬁla@@%wwemdhe at least

5%y wei ght of the tablet. t ng t

any one GPC ENARECOMRILE] Yp %@@ﬁxﬁéﬁ UG ﬁ?etgélg{'oge °
enzyqre Chict §coiding ® AXOheWTitRreedditid elainddibéreinlthe at loast
A tablet according to any one of the preceding clains

V\,her e|t no]tohe eemmorplvrwemg i %darveeighf gdtssi8hlet | n an

t’J,l t abAt L{b? ?@,{.ﬁﬁcé}tﬁg 108 /a ?ﬁ:yofgﬁa{é&g f1 0 13 tvﬂ@rektatlﬂle %%zyme

\Aher ei N tRmpRRENIRIOYS 5 sidhy offhensblets present in an
am)llan t OfA fca{b?erpagco%?{lontg (t)o g’rig? ck))ge c;Af/?:IIa%rrtllts 1% 1£1r\])$hetrenk1) Ithe at least one
enzyme comprises up to 3% by weight of the tablet.

16. A tablet according to any one of the preceding claims wherein the enzyme
preserving means is present in an amount of from 0. 1% to 10% by weight of
the tablet.

17. A tablet according to any one of claims 1 to16 wherein the enzyme
preserving means is present in an amount of from 0.1% to 3% by weight of
the tablet.

18. A tablet according to any one of the preceding claims wherein the biocide is
present in an amount of from 0.1% to 20% by weight of the tablet

19. A tablet according to any one of the preceding claims wherein the biocide is

present in an amount of from 0.5% to 10% by weight of the tablet.

20. A tablet according to claim 19 wherein the biocide is present in an amount of
from 1% to 5% by weight of the tablet.

21. A tablet according to any one of the preceding claims further including a
surfactant.

22, A tablet according to any one of the preceding claims when made in a tablet
press.

23. A tablet according to any one of the claims 1 to 21 when made by a process

including the step of moulding.



10

15

18. A tablet according to any one of the preceding
clains wherein the biocide is present in an anount of

WO e@snd6i®% t o 20% by wei ght of the tablet 19. BCT/abhmi/001438

according to any one of the preceding clains wherein

the biocide is present in an ggnunt of fromO0.5%to

10% by wei ght of the tablet. . A tablet according to
claim 19 wherein the biocide is present in an anmount

of 24.0m Wiablet Bescndingis gt onsrolthaclaimg kio 2lowhenmadgbyp process
accordi ng_t.o..any, one h receding clainms further
incIudingnﬁu@ﬂgﬁﬁE¥%ﬁﬁﬂm%ESQ&‘tablet according to any
onez®f t heipleaeshdidg € aiydnewfehe ¢aies 1 © 21 Waal ptovided with slow
press. 23. A tablet according to any one of the clains

1 to 21 vklesserragersplptianpr ocess incl uding the step of

moubdi ng. £ 115 , R A% RRerf orlihelike,
cl al&%s 1 4 %tﬁe%%j%re@h% ege%lye/ a pr ?ggg)sﬂ@nlcl uﬁgrﬂ% e
step of audludiag @i stebof alldirelib die waycatation gedonding yo ameone of the
of the clains, 1 tg 21 when provided with slow rel ease
encapsul APWANZHEAMA net hod for inhibiting the growh

of bhofilm] ki NerBin deb&idelkfith feRGEMAitBAny BRe of the
stegjof éggkﬁaﬁp%g%tgugggymé.taEﬁ%t according to Q%y

one of thgappesédi aglhelisg ay. codiparativeabl et

substantially as herein described with reference, to

any2®ne o‘i‘ nﬁ%@%’%@ﬁ%‘i‘@é Y58 e@%&?ﬁ%@‘gﬁg relorenice ‘Fo any one of the
conpar at | ¥&g, he%gbu% & TRl shys iR addifviedl |y as herein
descrlbeéimnp reference to any one of the exanples

but excl udi ng any conparati ves.




