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(54) Title: DRIP TRAY TABLET

(57) Abstraci: A tablet for use in a drip tray including an excipient selected so that the tablet wili not [ully dissolve in water at
&= ambient temperature for a period of at least one month, mere preferably up to 12 months, a biocide, at least one enzyme, preferably
& a proteolytic or hydrolase enzyme, and enzyme preserving means, such as a boron compound for maintaining enzyme activity in a
meist environment. The excipient may be for example poly vinyl alcohols, high molecular weight poiyethylene glycols, high molec-
ular weight polypropylenc glycols, esters or partial esters of polyethylene glycols or of polypropylene glycols, and high molecular
weight thermoplastic surfactants. The invention also relates to methods for inhibiting the growth of biofilm in an drip (ray or the
fike, including the step of adding to the tray a tabiet according to the invention.
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cause the tray to overflow, and cause flooding.

1t 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




-and-to provide a tablet for use in the nethod, and_ a SO
met hod of - manufacture of such tablets. 15 Brief Fef)au004i001438

. statement of the invention The present inventoR§chigdel> August2005

concei ved the idea of incorporating an enzyne in a
drip tray tablet containing a biocide. This has been
found not nmerely to kill m cybergani snms, but also to
renove bi'efilmand prevent biofilmdrain bl ockage. 20

AC QL AL b9t b i boiRSRE e drlpardyy fathiatlp tqorlonitadds aliow clear
taggg}t&%‘r} use in a (gri p tray{fﬂet €Jltyhe tabl et including:

“ . anaeaxsd. pi ent selected so that the tablet will not

fully djssol ] Skoh fhient, Hepnes alubilyelotasd ia an air
period %%C%%{[Yﬁ?%!é% o%e ‘mon %}% atS’I_gepast 500n5prn of a '
bi aeittent plab ofithe baikking -omearenwyiheestiiniRel ashsynglicn the trays are

preservin ar or i nt ai nj , | Vi - Gndis d '
S PSR ioTEhch TSGR o 8y ot B i S5 E ey Sk el Yok ndtic done
eX6i RiBRtqusliEdl tbdnatcidnlye ot adpbmdiveanindltinreotonsuping. It is not

di ssolve in water at anbi ent tenper f i od

of ugereRde A e tap Hehis Sﬁ%?e‘% 8“6@3’?%’?@%‘5?”%‘?’?“‘2%@

fully diss@byBsibObs Be Pebd dhh o tetshadifiGatimmitchsl inep way be
even nore prefer @blgj/}, wi Il not ful di ssol ie forﬁ%f
pesdroifersf aperr admipaen B3t sHEHRIE 2t WHehe OBl Y PB4

e l,Jrep e itphletheWeld not fully dissolve in
e Og%hg%ﬁ%%% lt(gggrrperaet Sre for a Amended. Sheet

| PAJAU WD 22 @08t 04 1658 T RCTHGRT0RY Dohumgsent Bpion fypgyide an

11to 12 months. |n al e ' itd AEnREY et i@ like,
1 voreronie oo Qe fybEpRRE TR A REnBEy et s tike
S Uirddab b vekai thlertbr iss Pk ynethady indl wolhok of pravphacfure of such

O her
tab}et_s.

15
Brief statement of the invention

The present inventors have conceived the idea of incorporating an enzyme Iin a

drip tray tablet containing a biocide. This has been found not metely to kill
microorganisms, but also to remove biofilm and prevent biofilm drain blockage.

20 According to a first aspect the invention provides a tablet foruscina dn'P tray,

the tablet including: ,
an excipient selected so that the tablet will not fully dissolve in water at

ambient tempcrature for a period of at least one month;
at Jeast 500 ppm of a biocide;
25 at Jeast o’ﬁe 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
30  preferably, wﬂi not fully dissolve for a period of more tﬁan 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 temperatgre fora
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means for preserving the enzyme activity is inclusion in the tablet composition of a
boron compound in 2 concentration sufficient to maintain some enzyme activity for at

least three months during use.

25 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.

30 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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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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wWheoimieti on wi |l now be described by way JYCT/AdREMHEPE S
only. 5 Exanple 1 A tablet according to the invention
is formulated as follows; Chemical Name Commercial -as
No Supplier %W w 4anme Cl6- Cl%] Fatty Al cohol Luhtensol
AT50 102 60- Landons tﬁ. ql et hyl ene @ ycol Ether
( 50EQ) Prefsrgd, RO HSenol GL05 Nippon Gohsei 40
Sodi um suI fate 7757 82 6 S Chem 20 Cal CI um st earate
S Chem 3 2 Brono-2-nityropropane-1, 3-dio
r onoponmwﬁp@de@ntr@émpf@r DI BB w8l ot e of
%? ¥| nase 0.9T 52-51-7 4ovozynmes 2 Borax

SB’é Fum1.5 10 The inclusion of a Cl6-Cl18 fatty

5 al cohol or other surfactant is optional and depending
on wat gxamqﬂglﬂty may vary fromO0.5 to 50% w w.
D fferenat=tevels of saponification hydrolysis of Poly
Vinyl  Aliggiiakcdraiyig bethe ipkwiceds fepeitidng fdlevishe
desired tablet solubility in cold or hot water. For
the | owest solubility tablets higher degrees_of
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Name
C16-C18 Fatty Alcohol Luhtensol AT50 [102-60-3 |Langdons 33
Polyethylene Glycol Ether
(S50EO)
Polyvinyl alcohol Gohsenol G105 Nippon Gohsel 40
Sodium sulfate 7757-82-6 {APS Chen. 20
Calcium stearate APS Chem 3
2 Bromo-2-nitropropane-1,3-dioljBronopol/Canpres Canpoint P
BNPD
Subtilsn-Protease Enzyme Qavinase 0.9T  [52-51-7  [Novozymes 2
Borax Spectrun 1.5
10 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% wiw. 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
15  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

20  agent. Other biocides may be substituted for the 2 Bromo-2-Nitropropane-1,3 Diol and
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P 4 B oA el 0 L
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(accelerated) test method is as follows: A tablet to
be tested is placed into a 1L plastic tray filled wth
wat er Exdmplaizn j et of cold (approx 20C) tap water is
introduced in the tray to allow full replacenent of 20
water every 10 minutes. The rate of dissolution of the
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hours. Each 24-hr period o e - - i
B S L S L e e e i

P 18&@&941%&6@%&@ ndaasgwigth ibxq@npie 2 has
d#sso1ut|on rate of 94 hours 25 in the abgve t est .

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 resuits are
reported every 24 hours. Fach 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

G103, 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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abpetisopichnis agconposed of surfactants and bioci de

was inserted into a first netal drip tray with a

flexible, transparent PVC tubing drain line that

had VissidahRerbialf hitaifebld tigp phntabletietsick stoqupesrdi Qfs?lﬁaétan%s and

| ocked
i v, noPH g ot G el PACR g e BRI A pR AV abine
dir%ﬁ lm%}{ﬁf bdth BaeRSHieNGo finX Tk vitah el itaded] in therlogked plapt room
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t he tra
Oﬁ%ﬂ gh? driding Eg&?érggi/ ﬁ’% Péglsggetg]}ﬁ\%‘}tc?d gdit&emﬂii@/tha%wﬁhabu@he
?;_?4@1&1&1{ @mﬂuﬁfdr‘to detdhe o rﬂ@)ﬂ}iteau@ptﬁge %}négéﬂ@};ﬁrﬁ@g the drip tray
,bﬁ?{%{g? l@]?e%y g&é% @ 1%‘31??1 thlg ﬂ%ﬁﬂrag?h?%rth@tﬁ}{ cﬂ&seﬂqotfﬁﬁe water
ay in

df Rl MRk fgn aﬁmﬂl@ Rawirg watonkaazd t@@?ﬁﬂ‘@abwg’m z e:jc 2| r
condi tioning cooling coil was at the sanme tine fitted
\é\“h a tablet with a conposition matching that

escri R%gﬁoh@ 1deﬁ?§@1‘lrﬂh§ﬁiy sifEhiimmediatylyadcehrt & the|fioy dray inde)

had visible biofilmat the t
which drained the condensate from an 1deﬂt1g51yogize%%% Sh dff}g&'né L&ting coil was

a tablet with a composition matching that described m

at the same time fitted with

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 cight 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




20 both adjacent to and in the drain line. Wen the
drip trays were inspected after four weeks this drip
tray was found to have no bi ofil m whatsoever in the
Whinegiaee® vicinity of the tablet and a | esP&AeH2004/001438
anount nearby. Most notably the biofilmin the drain
line had visibly decrease alnost to the point of

conpl ete renmoval . 25 The rate of dissolution of the
tablet is largely dependant upon.the te )

Pt yAltmpuEichidss S o g ob B RO e A s %z“f
the. t abl ' ifQirE treantidayy baat etzytisend bicc
ﬁﬂﬁwnﬁ%sg%%g{fgﬁ%ﬁﬁﬁ%l}@fgfueré tHgri ppiy);}g onto the tabl et
andbiniiy cdivesed ietheablei.n four to ei ght weeks. At the

ot her extrene, if tenperatures and humdity are | ow,

a tablet may not dissolve within twenty five t% flft
weeks porafidias st rethddsait seohfactivshersin didosed Fragt e@ﬁﬁf @%&0 an

| argely controlled by _varyi : : eof without
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e i h@ve BRbes tbein dimighd. and the proportion
g¥p%ﬁ@%§§?gﬁggﬁggolvingﬁconponent the tablet will WO
2005/ 041659 PCT/ AU2004/ 001438 -8 | ast | 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 enzyme and bi oci de
conbi nation contained in the tablet. 5 Formul ati ons
and met hods of manufacture herein disclosed may be
altered to an extent which will be apparent to those
skilled in the art fromthe teachi ng hereof w thout
departing fromthe inventive concept herein disclosed.
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"1. A tablet for use-in a drip tray, the tabletpcT/Ai12004/001438
including: an excipient selected so that theptaRle8%3 january 2006
will not fully dissolve in water at 5 ambient
tenperature for a period of at |east one nonth; at
| east 500 ppm of a biocide; at |east one enzyne; and
enzyne preserving means for ma? nt ai ni ng enzyne
activity in a noist environment. 10 2. A tabl et
ac CDHEI CIgATES DIFHWHﬁNGMEdNWWHOM(ﬁREl@FOLLC&&IS ect ed
such that the ‘tablet will nat fully '"dissolve in
wat er at anbient tenperature for a period of at |east
6 nont.hsy tabBt Bi ukd ih atabgttragt,aﬁ@tabltmgottz@ngl aim1 wherein
the excipient is_selected such that ﬁ t ﬁlet Wi | |
not fully di &s@icrentpelgeko bt th&rfﬂtistﬁt* t“@‘h% ¥ distplee ingrater at
sa period of ghyiclQ@Rkeddd iU ftiod bt aheb AblohordCor di ng ,
to any one of the preceding c wherein the
exci pi ent 28 l4a5eF0cdws ofrebiogid of‘mre conpounds sel ect ed
fromthe gro [ poly vinyl alcohols,
hi gh nDIecul%?%§§ﬂéfﬁgﬁﬂgaé§hylene gl ycol-s, high
nol ecul ar  weizght ppedryipgepyheiemginiabohssnzest ectsvitgnn a moist
- partial esters of %ﬁlyethylene glycols or of
pol ypr opyl en&" , and hi gh nol ecul ar wei ght
1ot hernopl asti c surfactants 25 5. A tabl et according
to cIa|n14 wher ei.n the exci pi ent includes ane or re
hi gh % ndI¥tgrEoRg @ﬁla%'ewﬁ%ﬁp e e P AR PR el that the
conpoungdsicbRiigft BlyidEQBNE Rwaill @ AL NS SdrhiBek 8f a period of at
pol yoxyet hyl ene condensat es, pol yoxypropyl ene
condenéﬁ#%@ﬂmﬁgﬁyoxyethyIene pol yoxypr opyl ene
copol yners with appropriate 30 hydrophobes, and

conbi nati ons thereof.
15 3. A tablet according to claim | wherein the excipient is selected such that the

tablet will not fully dissolve in water at ambient temperature for a period of at

least 12 months.

4. A tablet according to any one of the preceding claims wherein the excipient
20 includes 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 pslyethylene glycols
or of polypropyléne glycols, and high molecular weight thermoplastic

surfactants.

25

5. A tablet according to claim 4 wherein the excipient includes one or more high

molecular weight fhettn0plastic susfactants compouads selected from the
group consisting of polyoxyethylene condensates, polyoxypropylene
condensates, polyoxyethylene-polyoxypropylene copolymers with appropriate

30 hydrophobes, and comt')inations thereof.
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15 August 2005 -10 6. A tablet accordi ng togasywedns August 2005
of the preceding clains wherein the at |east one
enzynme is selected fromthe group consisting of
proteotytic and hydrol ase enzynes. 5 7. A tabl et
.according to any one of the pleceding clainms wherein
the enzyne preserving neans includes a boron
g onp@ungl tab&t aeékot@@é; ®tangt @ﬁ@eﬁwgretmmg it Frhatedt ticnt kel one
oron conmpound is prese in a cqonce tratlon
Suf 1 ci YIS § AL HPF %&fﬁﬁ%"%{‘éﬂ% FHPrigelyag apddngpotase
three S;, 1o during use. 9. A tablet according to
any one of the preceding clains wherein the excipient
conprises 2%to 95% by weight of the tablet. 15 10. A
t abl st :
5 whor &i e ERE BB Ao BRY B B e B RS oo
of t he prabivéte mdabs indludabd bdromcoopaginhg t o any one of
claims 1 to 9 wherein the excipient conprises 20%to
60% by wei ght of. the tablet, 20 12. A tabl et according
It 0 agy /onBleofcchblagine ered Wﬁ@leﬁ‘eluﬂih%gﬁghebﬁbﬁuﬂ&iﬁ paas?nt inh a
east one . enzyme_conprises up to 20% i ght t he
t abl et CORSITRApABIEER O YFRGOEE G VE%EM&F Retifree mofths
10 Precedigngm£kai 5 wherein the at | east one 25 enzyne
conprises up to 10% by wei ght of the tablet 14. A
" tablet according to any one of clains 1 to 12 wherein
:)P et .te Alt z ?tte atc%}ﬁing RZ ¥flFoncoP R raRdiny Blalifs Rierb¥ Meb@iient
comprises 2% to 95% by weight of the tablet.

15 10. A tablet according to any one of the preceding claims wherein the excipient

comprises 10% to 80% by weight of the tablet.

11. A tzblet according to any one of claims 1 to 9 wherein the excipient comprises

20% to 60% by weight of the tablet.

20 ,
12. A tablet according to any one of the preceding claims wherein the at least one
enzyme comprises up to 20% by weight of the tablet.
13. A tablet according to any one of the preceding claims wherein the at least one
25 enzyme comprises up to 10% by weight of the tablet
14. A tablet according to any one of claims 1 fol2 wherein the at least one enzyme
comprises up to 5% by weight of the tablet.
30 15. A tablet according to any one of claims 1 to 12 wherein the af least one
enzyme comprises up to 3% by weight of the tablet.
Amended Sheet

[PEA/ATS




~ 30 15. A tablet according to any one of clainms kctosdod/oo1438
wherein the at |east one enzyme conprises Upgd@iva¥aPAugust 2005
wei ght of the tablet. Amended Sheet | PEAJAU
PCT/ AU2004/ 001438 Received 15 August 2005 -11 16. A
tabl et according to any one of the preceding clains
wherein the enzyne preservindlmeans is present in an
amount of fromO0.1%to 10% by weight of the tabltet. 5
17. Alg.ablablet aveningitngnit @caf fheoneedifiz thienyprieedivgnzyme

clains wherein the enz reser) .
e RSt O RBEUR i BTSRRIV el B 300 Do P PRE M of
tabl et . tH&ablé. t abl et according to any one of the

preceding clains wherein the biocide is 10 present in
an amount of fromO0.1%to 20% by wei ght of the tabl et

s19. At abhelkt RESOMLE 'td"&yto(ﬂe aM¥e OBl Elﬁ%smlﬁﬁeﬁﬁtﬂégnzyme
claims wherein the"biocide is present in an anou

fr om 0. BYSEBINgG OWhsyis pispaghin apfamiopat af dsred- 118 3X0by VACIght of the.
tabl et ageording to any one of clainms 1 to 18 wherein
the biocide is present in an anount of from1%to 5%
by meight of the tablet. 21. A tablet according to any

one prece cl ai | B, urt cl udi

Sur 1 o Ao P 5mE R E e G oty b S Lae pecite
wthe pregedinni @bﬁi@ﬁﬁt offtem oredeo R, dy twakdhe bl thptadss .

23. A tablet according to any one of the clains 1 to

21 when made by a process 25 including the step of

moul dionfl 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.

15 20. A tablet according {o any one of claims 1 to 18 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.
20
22. A tablet according to any one of the preceding claims when made ina tablet
press.
. 23. A tablet according to any one of the claims 1 to 21 when made by a process
25 - including the step of moulding.
24. A tablet according to any one of thé claims I to 21 when made by a process
including the step of extrusion.
30 25. A tablet according to any one of the claiins 1 to 21 when provided with slow
release encapsulation.
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IPEA/AY




10

15

24. A tablet according to any one of the clains Ito 21
when nade by a process including the step of
extrusion. 30 25. A tablet according to any one of the
clainms | to 21 when provided with slow release
encapsul ati on. Amended Sheet )PEA/AU -12- 26. A

met hod for inhibiting the grdéth of a biofilmin a
drip tray or the like, including the step of adding to

t hexd. aayA ndeth@PfcR tinfasiey Hangrolveh any dfemah o Flﬁp tray or the like,
preceding claipms. 5 27. . A ta et su nt|a

her ei n dggﬁé'?%gg S\;\?Q‘% 3ddingra Erbeetr"i‘yo gﬁ‘i)e £o'd ttﬂ gny one of the
exanpl esprbtddirgxtdimidi Nng any conparatives. 28. A nethod
substantially as herein described with reference to

any one of the exanples but excluding any

conpar atA waset slbst@gtialiy\as drepeis desamhed vith afeenteto b oge of the

f or med |nt ﬂﬁ ﬁ[ y one of <clains 1
to 25. §3(9E£ﬁ %ggf & ¢ n%ﬁ %png a conposition
according to clain129 15

28. A method substantially as herein described with reference to any one of the

examples but excluding any comparatives.

29. A composition suitable for being formed into a tablet according to any one of

claims 1 to 25.

30. A drip tray when contacting a composition according to claim 29.




