TI TLE OF THE | NVENTI ON Art hr ospi ra- based Conpositions
and Uses Thereof TECHNI CAL FI ELD The present invention

WO edoanem3i 0 a conmposi tion conprising Arthrospi per/aneos/001703

the use of the conposition as a biocide and/or

t herapeutic. BACKGROUND ART Arthrospira (formerly
known as Spirulina) is a cyanobacteria that is grown
primarily for use as a food and/or protein source.
Therapeutic uses for Arthrospirg have al so been

descri bed, including use as an anti-viral agent,
anti-cancer agent, reducer of chol esterol, reducer of
di abetes, reducer of HKsudeity Elewilstlatioadevisrunonodul at or .
See, for exanple, the references cited at the
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Art hnQsiikgchas Bi-ocidal Activity The present

i nventfors have di scovered that Arthrospira, when
phyS|oIog|caIIy stressed, produces at |east one type
of ~bifdeéeithelnyenies that is active agai nst fungi

bal®t eri a and presumably viruses. Arthrospira can be
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stressed” is when it enters an anabiotic state, in

whisC hgskab@édidteelthdeaignt rounds up and a thick nucoid
coating 1s produced. The filanment and/or thick nucoid
coating is believed by the inventors to contain one or
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chitin derlvatlve or. polynmer can be in any suitable
form The chitin, chitin derivative or polynmer can be
in a substantially purified formor can be part of an
organi sm such the cell wall of a fungus or

G am positive bacteria, or part of the exoskel eton of
an insect. According to a third aspect of the present
invention, there is provided a nethod for identifying
a bioactive agent from Arthrospira, said nethod
conprising the steps of: (1) conbining a conposition
conprlslng physlologlcally stressed A«throsplra mnth
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Use of Physiologically Stressed Arthrospira as a

Bi oci de and/ or Therapeutic Chitin, chitin derivatives
war@e®h1ssdsam ne contai ni ng pol ynmers are foundPCT/AU2005/001703

t hroughout nature, usually as a conmponent of a cell

wal | or exoskeleton of, for instance: al gae, fungi,

prot ozoans, ciliates, coelenterates, bryozoans,

nol | uscs, annelids, arthropods, branchi opods,

phor oni da, pogonophora, and baczheri a (Ganpositive

bacteria and Rhi zobi a). Hence, physiologically stressed

ArthrosP| ra having lytic or nodifying activity agai nst

chi t repdilyc prnitied ke s ivsert | \Besondlyd thyir ewspinbloms cemntialedivith over-

pol yms&nsaﬁoxpﬁmmplugxl moocﬁmtﬂres@é iskPpIRg by RRChndfsfic pump, the

bl oc tn‘ﬁg biSh ity 9{,@9 1ot AR or O RLAAM 3B bkl el Fwise fui
orga Wﬁ|ﬂ8P‘EP RO | ewmhﬁrsmreswe VRSB 9L e Plog,

ans otagatmrgwﬂl( the hlghheeedrpgamnemﬁﬁxy renpinsand thegliigy ab@result of both
ki |l e@d)builddap io8 waer Qﬁs@&p&ﬁ% B h&ﬁorﬁ Qf‘ﬁc plug. Several workers
appl h&«%ﬁ&? §u' RII(& a@a re? 901'1 l? u{s{ngﬁ or%%xﬁg il sw&c% a manner.

pur poses. cco e present
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the step of identifying a subject in need of such
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i nventors have found that taking Arthrospira fromits
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pr epagraii Apfcatibdbl et s, capsul es and powders) of
Arthrospira that have thus far been tested by the
inventors have been found to have activity against a
substfusgeay githe bngitionct i vity is believed to be

indi cative of biocidal activity. Such preparations are
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commercial growers of Arthrospira tend to mnimnse
stressing of the organismas nmuch as possible as the
thick mucoid coating tends to clog nmachinery for
processi ng the organism For any one or nore of the
conposi tions described herein, the Arthrospira can be
any suitable species, or m xture of species or
Arthrospira variants including, but not limtedto, A
maxima. It is to be pointed out that Arthrospira and
Spirulina are two separate genera. The separation
betmeen these ‘two genera has been repeatedly afflrned
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filaments and segnents in any suitable way,
sterilising the organismin any suitable way,

waeleweloo18ss si ng the Arthrospira in any suitabl eP@EXD2005/001703
renovi ng or degrading the chlorophyll in any suitable
way, and mlling the dried Arthrospira. Sonme of the
above steps are described, for exanple, in the
speci fications of New Zeal and Patents No. 336620 and
336619, the entire contents of jwhich are incorporated
herein by cross reference. For exanple, stressing can
be carried out at the tine of harvest by either
depr B¢vR geingedefirmiablo il having e sbwmentaiurinest for @teent against the
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therag%%gc a en e.g. wound healers, steroids) or
gener SR FEEcs (e g. amno acids, vitamins). Such
actives are vveII known in the art. The conposition can

be in anyPstudbiblte: foermost Hermaibpiagirtis aachdivolike rigid body using
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conpos
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Al 3®rnatively, the conposition can be a powder which
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and 336619. "For therapeutic use, e conposition can
be adm ni.stered or applied, for exanple oral ly,
parenterally, by inhalation spray, topically,
rectally, nasally, buccally or vaginally. The
conposition can be a tablet, solution, aerosol, spray,
cream ointnment, lotion, emulsion, gel or powder. The
conposition can be in the formof an Arthrosp ira-ix
pr n X d bandage, dressing, adhesive plaster,
suppository, pessary or poultice. Preferably, the
bi ocide is active against fungi, Gampositive
bacteria, protozoa, viruses, crustaceans, acari and
I nsects, sone of whi ch are addressed in nor e det ai
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According to an eighth aspect of the present

invention, there is provided a conposition for use as
wa@nrooandisBungal , said conmposition conprising anPCT/AU2005/001703

ef fective amount of physiologically stressed

Arthrospira. According to a ninth aspect of the

present invention, there is provided a nethod for

preventing or treating a fungal infection or

infestation of a subject, saidymrethod conprising the

step of administering to the subject an effective

amount of a conposition conprising physiologically

st r e¥sghyesign: hlp spieeially Prefived snibpdintehe, thetdberdion ormisant dayer is

t he &tnetax efo®.dent.i fying a subject in need of such

treatnment or requiring such prevention. There is also

provi ded the use .of gh |oIo |caII st ressed
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subj ei%edusgla,aomr,f@érbﬁ,gr al or -horticultural product

such as a plant, flower, fruit, 'vegetable, cereal,

grain, pulse, mushr ogm s awn, pasture or lawn, The :
conposi t i BrPreiEEedamedisenisthe yelvs WW&F“@B@&H‘?H%"“%%"&H&CM to the
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bUI I d'tnl%: The conposition can be used, for I nstance,

B ai ngs for. the treatnent of noul d, and on
bur | ding materials and power poles for the treatnent
of fungal wood rot. Surprisingly, the present
i nventors have found that physiologically stressed
Arthrospira interacts synergistically wi th nonographed
anti-fungal actives (fungi-static agents) to provide
superior broad spectrum antifungal activity. The
i nventors have found that stressed Arthrospira can
inhibit the growmh of fungi, kill fungi and prevent
regrowth of fungi. According to a tenth aspect of the
present |nvent| on, there |s provr ded an antrfungal
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i ntended use for the conposition. Use of
Physiol ogically Stressed Arthrospira as an
wa\ndosloarsseri al Physi ol ogically stressed Arthr oB@i/AE2008801703
been found by the inventors to be an effective
anti bacterial against G ampositive bacteria. The node
of antibacterial action is not clearly understood. It
is possible that cell walls of Gam positive bacteria
are |lysed or otherw se nodifiedsby one or nore
bi oactives fromArthrospira. The cell walls contain
pepti dogl ycan (conprising N-acetyl gl ucosam ne and
N-acetyl muram ¢ acid) and peptidogl ycan may be
di gesti bl Bebylvenay eitermbively bé 2 slkie vhivegabiiterBpvaliae aiyditing valve
t 0 a viriehlchk RelRERIFpeR tind AGeRASERE:. | NVention, there is
provi ded a conposition for use as an anti bacteri al,
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mushroom spawn. In a third enbodi nent, the subject is,

for exanple 0l man- mpde structure r -a wat erway
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conposition conprising an etftectiVve anount of :
physi ol ogically stressed Arthrospira. According to a
fifteent hitagpdeted gfnbofimepts.e fenowen nenost dmyckeéthentends substantially
prifvi ghestnicuEAh®ein tobasUiiae SRS inNGe, PhidifeBDIRRAL SRR 8F the access
'sai d gekhod conprising adm nistering or applying an

ef fective anount of a conposition conprising
physi ol ogically stressed Arthrospira. The pesticide

can be directed to pests such as crustacean and acari.

The pesticide can be directed to insects such as flies

(eg. Sinulidae - black flies), wasps, nopbsquitoes and
termtes. The pesticide can be used to stop the

transm ssion of parasites, such as those causing

mal ari a, and other insects-borne diseases. In a first
enbodi ment, the conposition can be fornul ated as an

insect repellent or bait. In a second enbodi nent, the
conposition can be applied to an agricultural or
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repair. According to a sixteenth aspect of the present
invention, there is provided a conposition for

WO e@aionisay) or preventing a defect of the skin pET/AU2005/001703
manmal , said conposition conprising an effective
amount of Arthrospira. Preferably, the conposition
conprises physiologically stressed Arthrospira.
According to a seventeenth aspect of the present

i nvention, there is provided agnmet hod of repairing or
preventing a defect of the skin of a mammual, said

met hod conprising the application of an effective
amount of a conposition conprising Arthrospira.
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(AMYCOT(r) and .unprocessed powder) on chitin as

gi fessted B G wtﬁﬂd{ef b&féfa%lgﬁwilh@é@ﬁo@&&g Eiéﬁ‘rﬁado which the
i Vi bi
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Figure 5 shows antifungal activity of a commerci al
preparation (Life Streanm) of Arthrospira on A nig

Fi gure 6 Shewisorahembodiaats. Mt pivg jogluggs W@T@F%‘Sﬂé‘ﬁ emwmn of
cagy Sthe fphgUfiem thesinevisr 6t igiRiip iflo@Cdybturi tpipeofia AMYASCH rshaft. In
on F. Fi

O e g R S S e e e
activity of shanmpoo AMYCOT(r) on T. rubrum Figure 9b
shows antifungal activity of shanpoo AMYCOT(r) on C.

al bi cans; Figure 10 shows antifungal activity of

AMYCOT(r) on P. chartarum Figure 11 shows anti fungal
activity of AMYCOTI(r) on B. cinerea; Figure 12 shows

T. rubruminhibitory results using AMYCOT(r) and

vari ous nonographed anti-fungal actives; Figure 13

shows T. mentagrophytes inhibitory results using

AMYCOT(r) and various nonographed actives; Figure 14

shows C. aI b| cans. | nh| b| tory resul ts usi ng Al\/h(COT(r)
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conmbi nation with a nonographed active and vari ous
nonogr aphed actives; Figure 2 1 shows C. al bi cans
WO 2vloi18eF y results using AMYCOT(r) in conbi napCDAUMOE/01703

a nonogr aphed active and vari ous nonographed acti ves;
Figure 22 shows T. nentagrophytes fungicidal results

usi ng AMYCOT(r) in conbination w th nonographed

actives; Figure 23 shows T. ruhrum fungicidal results

usi ng AMYCOT(r) in conbination th nonographed

actives; Figure 24 shows T. nentagrophytes fungicidal

resul t Zlifnagﬁ l\/g I’-‘?‘ in conmbination with
oo SFSBRF Bieheq apullshetlie ot tiaiiis The CYAMELEROI AgpRssted to
f ungitheibdsd plate snd/drsthe ppey subMOEIR(ET Jndionthe apir pRten mwhkshand/or

nonogHedph@dupeitiples; Figure 26 shows T. nentagrophytes
fungi cidal results using AMYCOT(r) in conbination with

nmonographed actives; Figure 27 shows C. al bi cans

fungi ci daf 2SEORf FPetistih BreamioTsmtiey prowidescrnsther ofsppling ¢ igravity
a nohlogrsape gipadlyiincertiap daty s1id pips a pogacgvaiiyer tkchidsvdpact of the
Fi gufigredgonshows T. rubrum fungi ci dal results using.
AWCOT(r) and nonographed actives; Figure 29 shows
activity of tghg(sl ol 0% cally st ressed Arthr ospira '
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Arth a H%‘?FPE@‘FE%?])’"P% a pmaling engggemgRb Wit the interior
ant i fsuﬁ@alof@@mawt)t@mowsmmw@spl ra on T. rubrum
Fiigure 33 shows antifungal activity of Arthrospira on

M f r u cticgl WS . an a it .
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Ar t hriosiypte zenial afgeid bestysramassidepige: om Bi ovite Australia

Pty Ltd) was stressed by nutrient dimnution or :

par tial dﬁ%n@ @ﬁ%dﬁgent-&f‘ ﬁnﬂs% m&m%&@%% &'&Istdagchmal in

ed roce
ey e Dol e AR SR o seelutpcaimy composi carbon o
( pot éﬂqs Hert Blep) exiegnahgurfapreotites badd mz de n slbm that afNeast partiaily encases
Zeal ghabddat &h¢ dedvde mag B8AASrmaBE, ANd in SrkEdrk) theTiive may comprise at
Arth rlaépbﬁeaaemaﬁleraw%ﬁ&e%f aH' CQW a@ F Sithab0 %b@&e,a e at least
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m Il e(ﬁle %Qfamga%{p @yea&a% 8%§ ggrene © Ree ccﬁ Tubber

otPrefPRp a1 ‘9“%2%/%9 Babl e aqueous Briti sh Phar macopoei a
cream or water). The prem x powder is referred to as.

" AWCOT( 1 }n RbGER RS ‘E’ﬂ.‘js‘fereve fﬁi'ﬁﬁér%ox% rise a abrasion resistant 1ayer the
dy

har agl Son Fad Al é%%gg%irt ouin g, external ‘Surtabe.  The sbrasian
physﬂ@ﬂﬁ@ﬁb@ﬁﬁ?@@ﬁﬁé@gééo throspira is capabl e of '
nmdi fyi ng or lysing substrates conprising chitin

chitosan and/or N-acetyl-Dgl ucosam ne. Chitin

Substrate Standard amounts of AMYCOT(r) prem x powder

and the unprocessed powder were separately reacted

with four-unit polynmer BHD chitin (Sigm, catal ogue

nunmber C7170) in a Warburg Respironeter using standard
techni ques. Each conposition was m xed together with
chitin and the quantity of gas evol ved was neasured.

The reaction was nonitored for one-hour follow ng
equilibration for 30 mnutes. The sanme conposition,

but pre-boiled in a water bath for five mnutes, did

not produce any gas which suggested that the activity
could be enzyn1c and could be due to one or nore types

. T |



at pH5, 7, 9 and 11) and was incubated with chitin

(0.02 g) at 33C. The results are plotted in Figure 30.
wab@eoptssirum pH for activity was determ ned t oPGEAG2005/001703

These results suggest that the bioactive agent or

agents should have activity when topically applied to

skin as skin has a simlar tenperature and

pH. N-acetyl - D- gl ucosam ne and Chitosan Substrates

AWYCOT(r) prenm x powder (0.029)s was separately

i ncubated with N-acetyl -Dgl ucosam ne (0.02g, Signma

cat al ogue nunber A8625-5G and chitosan (0.02g, Signma

cat al ogudn augiss eobsinent, the bedyratydschide adhipagtixippgpel terminating at
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abl & pel ow, f

in the ese results suggest that

physi ol ogically stressed Arthrospira has one or nore

bi oact i velnamgetits emnbeliméngsibe onlverplinkyt is fprevided willi mgmarto allow
;anm/ Qtmdde agt@dtivh oPihg vilo &am’oat@ide e ROHS iflblv)tyaao! Hiathis regard, the

ype yer Ay osam ne as a

pol ynvgi;vegﬁkluni t .ﬂ%\éggg?%%%ﬁ%v&ég%% t could be, for
.instance, a chiti'nase, chitosanase or chitin - :
“deacet y| atwombavpibis specificatianf (in gedrd ollvdmpyige!, berc viatatiens such a
Act i Vichyiprdks" St 'Rem@rahiny" | WIOSDUKRrsthbe il AR indlagibof ¥ stated

of gy r [ It | L MEq: :
7k Skl et & hob, 8 BIBAEor Wi i o s 1B By phfsion o
Li ve THCHET QEDGY- 1555 8t SRt GRS IRrss: SBePt OE Pom

the American Type Culture .Collection (ATCC), the

Aust r piidf dRsdoptibresfithedDra@ingM cr oor gani snms (ACM and

Sul livan Niccol aides. The cultures that were. tested

arge, shown .in Table 4...A uni.form | awn of eagt hQgen. .
22 o ownAoeBAT Shoiel ok R st AU DB Ry dorbed with
( PDA) refrertithergeeappanyige Bigyss istvhichcubat i on, four wells
were cut in the PDA nmediumwith a sterile 8 mm

di aneter ephlk DAh&Hs a VRASUERSIEWRW UrS: Rfce AMYSEMH bof the present
prem x powder and control crearrs/ powders were placed :
i n_eah Well . The dishes were cultured at conditions

ap%ﬁ opriate for the respective pathogen and the di shes

wer e i nsp@igus dhawd gn endiviearof thedird apbodimentobthe prebant invention;
zones arqund the well were evident: L A smaller

transpare I ICull y [ A qund. a . [ e s
This e el et HibiiSe RN ALAEAhFi positon in
| eavi FYHAPY A OmmEpeenedt A fowseam o™ smt t er  (as seen

by30i ght and el ectron mcroscopy). 2. A larger
- semtrans ﬂ’@%u@l sﬁ(ﬁ'fsftﬁ& tifd 'émm&seneg &@Qﬂﬁ%%t{iﬁ%ﬂli&d“ﬁ position in 2
peri r..0 e c ran zgne. e affected zone is
r.ecog‘rgj%“g%%lp%?/t Ggqucgglg?fq%&mgﬁ?mgfm, he lawn, its .

| esser density and greater transparency conpared wth

unaf f ect ed@iguanh shobhitlse opniag ofithe aalwhelt the fitsh gb@ihdnt of the present
wakksifiayenpRen | argely destroyed, but that sone’are

still present, often as rounded cytoplasm c spheres:

(as seen by light and el ectron m croscopy). : ‘
Measurenent of the zones is taken fromthe outside
perimeter of the well to the outside perineter of the
zone in each case. This neasurenent is referred to as

the zonal distance (ZD). The radius of the zones is a
non-linear neasure of the efficacy of the biocidal

agent/s agai nst the pathogen in vitro.The in vitro

control results are shown in Table 5. Figure 2 shows

cl earance of Canada al bi cans (ACM 4574) usi ng

AMYCOT(r), which is evidence of the efficacy of one or

nore bi oci dal agents against the condition thrush.
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acne in vivo, the presence of oxygen is required.
Therefore, at |east one of the biocidal agents may be

w@rooeniT3ase. The inventors suspect that one orPODAB20E5/001703

t he bi ocidal agents against fungi may |lyse or nodify

the cellular wall of fungi. Such an agent may be a
chitinase, chitosanase or chitin deacetyl ase. Although

P. acne and other Grampositive bacteria are not

believed to have chitin or chitgpsan in their cellular
wall's, it is suspected that one or nore biocida

agents |lyse or nodify

. N-acet y| gyt Gsbeunt prepspepionelotsy ehimsecom eohimdivest efrthapresent
cel | invahtion; Exanple 5 - Different Commercial Sources of
Arthrospira have Antifungal Activity Commrercia

prepar at i f. dried t hr ira (powders, tablets

and capSL}f e ag ‘E‘,@’d°f?$€?ﬁ°%‘}dfef@t°@ﬁ’tm§ﬁQE)P“’?P%‘“Y‘W“"“
di #f erent Jurlsdlctlons and tested for antifunga

acti vi ty.Figie 8 gaswieh sndviéw byhea bhiVoddb@Paf Bshriiynt i invention; and
harvesting Arthrospira, washing the harvested

Arthr osplslg Snd dryi n% t he washed Arthrospi ra.
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o' cl ock p05|t| on), 12.5% w w Li fe Stream (6 o' cl ock

posi tion), l i
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(Life
an ovEFY gdds @Pe%@a’ﬁfé’é%ﬂ‘é Aismaienef the sorisclaw pipe Brwhich it is
of 12o%%asetlw wi t hout further processing and tested for

antg fungal activity against Aspergillus niger. The

cream produced a clearance of 4 nm as seen in Figure

5 at the 12, 3, 6 and 9 o' clock positions. This

i ndi cated that possibly all commercial preparations of
dried Arthrospira were li'’kely to have sonme | evel of
antifungal activity, wthout requiring an additional
stressing step or further processing step such as

filanment disruption. Exanple 6 - Activity of Stressed
Arthrospira Against Fungal D seases of Manmal s The
antifungal activity of AMYCOT(r) was tested in vitro

agai nst different fungal diseases of mammls. The

foll owi ng pat hogens were sourced fromthe Departnent

of Primary Industries Departrrent of Agrlculture ACI\/I
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target pathogens. 12.5% w w AMYCOT(r) cream produced a

cl earance of 8 mmof the pathogen T. rubrum T. rubrum
wo 3008/0¢masal agent of hoof infections and ri ngP@DADR005/001703

12. 5% w w AMYCOT(r) cream produced a cl earance of 15

mm of the pathogen T. nentagr'ophytes. T.

nment agr ophytes is a causal agent of hoof infections

and ring worm Figure 6 shows a well of 12.5% w w

AMYCOT(r) cream produced a cl eapance of 3 mm of the

pat hogen, M canis. M canis is a causal agent of hoof

o odoces G SERRE R i G b R b5
f | oc émipatingcinf foaneguer fomed tndediasaplentsS of thaaigid body 1.
i nf eapdrarsis aefthed b P110RE Bextdadlilffrom We DMYGIIE(S.) cream

produced a cI earance of 4.5 mmof the pathogen C.
al hi cans. optl cans is a causal _agent of ring wo
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rubrum -Figure 9b shows a well of 5% w w AWMYCOT(r)

shanpoo produced a clearance_of 4 mm of the pathogen
C. al bi cah® “Xsasceacey of thoyegalig plgie 4P ‘SﬁrPﬂg@éﬁm an eyelet 12. The
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edi RGP Ot DY 8 R (e IPEL LA DR kit e pocd to maintan the
Meas Liedng e atbenen possfonan/wiihr discussed in npradadl efpveach
well. The plates were cul.tured at an appropriate

t enper at Ufg. egga%{ﬁer &ﬁ,ph&@neaﬁm ﬁabmsmem hg %iadd preventing

p es. were_1.ns r .
Do ity e af PRS0 antrthe e Vi B A9V Rattil s fysotieved by
t akenPFYEHTE HeligEpn ﬁ%ﬁ’érba@f plptpd Spen the gbptprsially, vegtiepd position by
per i matieest dfutthdne oztbeplng flewitlothe walSlomaif theatcokd sheft.f mnlgjategard, a

cel | Slof%pwpﬁ&:ttﬁ% Eﬂa&l&@ Y7 Sftcr VBRI haRY HoBSthe bRG plA¢ §@hd has a
pat ho@nﬁméhh%l%lg A&féﬁg@i@) cream produced a .
mm O

cl earanc e pat hogen F. gram nearum F.
gré nearum-+is a causal agent of head blight and crown
rot in snihe phygsdfurtht cumpeisdsGnsippawsugporictirdcketf 13 WhidPls connected

% év Q&%‘%@s f,laeerseam pra%gee Grhén &icséfcarmweﬁmﬂg%mﬁas shown in

u
agent gfgf acl ulpperé%%’r?g %y ‘mccéhé tﬂg{ft’ﬁ mefiseéﬂf%\#\?\f is oriertated
AMyCOTeh thag the 3ippes PoHise @f thy b@cb?érlaﬁé@nfbfupghww shafigsubstantially
pathopepenBiculaiiner é@m. ackss chafiewsld The apgmusglortagaiet I includes a
bot ry@}k@ghmolferlglaﬁdaé&ﬂ@@nwl\g AMYCOT(r) cream produced
a cl earance of nm of the pathogen Alternaria sp, the
casual agent of Ieaf spot in fruit. Exanple 8 -
Testing of AMYCOT(r) as a Spray on Pl ant Fungal
Pat hogens AMYCOT(r) in the formof an antifungal spray
was tested in vitro agai nst a common pl ant pat hogen,
Botrytis cinerea. 5% w w AWCOT(r) powder was hydrated
with water, but was only sparingly soluble. A uniform
| awn of B. cinerea was grown on PDA nediumin a dish.
The right-hand side of the dish was then sprayed with
the spray and allowed to sit at roomtenperature for
24 hours. The left - hand si de of the d| sh was not
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Servi ces) against the target pathogens Trichophyton
nment agr ophyt es, Epi der nophyton fl occosum Tri chophyton

WO aiweomsahd Propi oni bacteri um acne. The resul t BCEHAB2005/001703
shown in Table 6. The results show that only AMYCOT(r)
was active agai nst each pathogen. The only ot her
i nstance of a cream showing activity was Lam sil (tm
against T. rubrum Exanple 10 -In Vitro Tests with
Monogr aphed Actives and Conbi ngtions with AMYCOT(r)
Antifungal s such as m conazole, tolnaftate, bifonazole
and clotrinmazole work by inhibiting specific protein
production, preventing normal functions such as
repr oducThermpperhemport ibkaskiefal3 tierlsp radvided widh kesatsy for assisting

pr eveiattivd dffie: ey fisth e er&fity Hiokddysteth S AheStornd BEad dyelst 14. The
: alf m Q)Iclctt hg ﬁﬁwid@s Xd B d)%ﬁ:\rt %chm%h Egocf&tr&gergag %e tagzﬁ:h?dhto pull the

varil ous er crea

| CacCl
ac% i Pg 5§§f°flht‘ta &rVITH AR P afsfdst-o TRHFABE °B radygay oxtend up the
ef f i eawesr shift WMYGDTY pdint Fhbe grdgnibvasystemasic thatdb¢ plogiiéean be
the edfotdtfeynoRéd MUNGEI{JD) frdnd e QRdit) FolvOf stith tithOR&hDheed for a
ggr ?wﬁtke{ 02§ bﬁs\/%ily terlitgr tﬁgg% %{F a6, E@E‘fn Ohe &9&&(}14% Llsoeg'e used as
i nocfﬂ édﬂ%P% &% WHI@h o &kt Ja t%&d’én‘"‘g%émﬁg Gkt %e‘faebmef to

th@nniahmm&tae@wmmnompmaknatanﬁ@@m dosd.eril e swab was
di pped into a broth of thepathogen, and a PDA nmedi um

pl ate wa d tre th | at.e.at f.

ang| Isl}léfé&?j‘f ﬁs 6 Q%{(}j aul a@Fﬂnﬂﬁra m§ﬁﬁm\7ut of ﬁlc \ﬂi‘igb is shown
l\/bnog‘?‘ ﬁ’&n“é‘a’ ert%tw gt“lgé §d’§FwP Hog, fretp dheapeplgtc grd-as such.the
mi x edealing hlate lroes peegd/e stribenvih e suficsef thebasrmbant wassal the

pliac aferfafd © foRmdDihemind VIR 84t sftdvhi; Rwild 3P RFprétiasa (o Gurtld€of the

di sc a&cﬁdwdﬁlm QonitacR M4 Eéug 915 @h@{n% égpwfﬂ? a. sealing
f t t Sﬂq :
ngrtlffyghflltfrtggf‘ﬂ%ﬁ”éts?%g%gﬁ?ia%émh ﬁP‘é‘?“’B p 2 gppr opriate.

tenperature depending on the pathogen. Photos were
then t akem tid eribodin®orgs|sRiv:0m Fds. § AR! B AreABpdiGtispert biddket 13 may .
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O 05 JHREY of ERRHOR JOREF AR HBEEBERGNE THb o ABEBHE oelow, to
appl iredtiqectiqr Eftiak wé terileg §¢ ip 4 FoishPrioAppE¢agorsl an@atzemrawty flow
Appl isgatthonNo 2004906412 filed on 08 Novenber 2004, -

the contents of whi ch is incorporated herein by

erenc he ention This inventi
5at es - tsfg aﬁ i g“@lwﬁtt%‘ Hlug:;%) B P ?twilﬁ?“awltg't“h‘? ?aV‘ty flow
| nverfyTiER Th gpEly oy wistemss prvidehwith ¢ecets shaft 2hinir whigh the plug
of a 39lisigpatueily foakddngd agshicdiiito thégipt Bichthap thesbmtbraateudice of the

a Pi Reebdl SonfiioR WelidtedidrQU¥rRY 8f 8pip Or €xanple in a
sewer system Background of the anentl on Gravity flow

systerrB such as_sewer systens, regularly requi
medlht enan®@ UBPeTrAEBEICRt mps in thes ffga| qf erriRpgate gh‘B‘fdGé Rerew 22, is

or i Siofedtdibreugh dwethropghpbolé 16 mnd thudaded hudwravifled in the upper support
t her gfifit Q4 Ghth tha v dcRW iﬁ&u&%@ﬁgﬁa‘ﬂ dﬂﬁé%cfc&s Raft, This prevents

carried. out

c ommn T &q%?%sc gﬁin %émf‘h ¢ cé%célg so?%‘c’ﬁ?ggs belp%‘tl%opﬂm top
ex pan?ﬂl% |°§ rPlgn$q ageinst e pnterips suelgee of é pige. ofThenglopgntg treaded
t B35 Merew Badldo(indudenn gilideietne th thy foth @ F meeyelrel R thiel paigosce of which
I nc. ‘Q{u M ARESOE & :&érédém 45w, WRs é\%@é’a' if rBheid +b g&' HEES 12, 14
an inflatable central portion cappe each end by

steel plates. The central portion is inflated using
pneumatic pressure to grip the interior surface of the

pi pe, thereby preventing fluid flow therethrough.

There are consi derabl e probl ens associated with such
inflatable plugs. Firstly, there are problens

associ ated with the under-pressure of the plug i.e.

when insufficient pneumatic pressure is supplied, for
exanple in the event of failure of the pneumatic punp.

In this case, the sealing grip of the inflatable

portlon agalnst the |nter|or surface of the plpe mnll

g




wor kers, particularly when space requirenents are at a

premumto nmake exclusion areas difficult to maintain
wa@r@enimas personnel is limted to allow for copsl/an005/001703

noni toring of pressure supply levels. Finally, the

requi renent for the provision of a conpressor to

provi de conpressed air to inflate the plug can be

i nconvenient as it is necessary to transport the

conpressor to the location of gn access shaft of the

gravity flow system and access shafts nay be | ocated

inr h or p te The sent .i nvention.js ..

o v e 8100 st 860 B e 2 el B2 ERisitd SRR Ag b5 pie fom
pi pe! eeq’fef@e@ﬁﬁl@mvwﬂfav pistom follghyiegnseubst anti al | y
anel i orates the problens associated with the known -

' nfl at gF'ﬁlo%Pﬁﬁm&@&eQﬁ§ §f09tﬂ Egcc ﬁ:g?eg‘gd%crcWLst Iesencd
o igh (et b 18y %é dht g Py 43 Propiesdn St B support
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i NVeRkde@nshak! Tisis NFert bubGent Bleat A% Ak aslFlaBiEEO et MEd 50, by

arty %Fevg'ltxlng QchhJangf? §t tﬂ?fbésg gﬁtcfﬁc{ﬁ 189%&10%{ a.L{dhllﬁus%v%&s Q‘fpbmg of
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tH@ priority date of each claimof this application.
Summary ofs $hbem N FRNB] 08 pik 50 & itypidall R RREdned bR that the valve is

ggg;%g%zﬂggzgasg%g gpau P@eta@]équgwg&gwﬁa B dahdodl e i o

| east "in a sleeve, thesleeve being

def ormabl e and havi ng- an abut nent surface for abutnment

agidi nst  tixdork BF ek Giserfiot fraGRsiBbniEy FaRlig)50fWiti Sy pip€Rrope or
i pe. mfﬁ@fs%mwm M&em wm& &xets@iﬁ%t ﬁ»?é € 901 GRS rdyld 29 BAPGs0 pass
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Bﬂf such E’lat it is

sur f dewntaiped eansmale\ad ahert 45Hviseion tortharrealing plated Oof Thetvammner in
pi pe wihitH thowpeiz4 is asmhetbtotiieplipptigeshoh &Ffets £ad 50f  t he
frgﬁto-conical plug in larger dianeter pipes and,

pr ef erabl rds.th ddl e.of th

di anet er ’é Bed QWQ By glf%‘g gp S %%Hﬁpﬁg"nﬁgygfetﬁéwr“‘g%ﬁ% wotk ta be
body ogionesd ipte emc%«tféhw“éeer flopesptema s piarfesagn. when the plug 50 is
conp omsinenmiamhhnhe)plpplmtelmter iids np behindothe phig 50.0Pepending upon

suf fi @b SR, ofrwzsér%mgqﬁmﬁgi thé gra@tﬁ,fﬂwg waﬁnme Bﬁ@ﬂ&ﬂ‘ the waste
' nﬁi + % &veﬁg bﬁﬁm&/ th%é 58 cgﬁx %e su@%‘g cn[g Fo cﬁmctthe CPlJr%ﬁ Tf)eh% thgm ?he pipe

an d/ oﬁh“ﬁ‘}’yaﬂﬁbl’,n%rﬂ’iﬂf% etonaef througly %I E‘P?’olef’&"éﬁhﬁlfl% g work being
t r anspdettaken onthe fpitteh dowhan@arb@t \Weaiug 5 ad potentiallh endangering the
s eevaidey 6fiBd Rbikirs POIRFIHEMIR WOl Holve QR OhE BB bt e lower and

| averwggq Hlcleic BEEE H 8R! el OF AP @%mgsazat 2f Bt ageiost the

defor

yer fo0r 2y otk 3 haicnsst Stoft TS SBRIPISHE Fbfo provent slpping
e x anphaplugtleant herdn bloskiog the askage af wabrttlonglt thepilpy., t he
| ayer(s) may be made of neoprene cl osed ceII r ubber
foamor L 800 bl e S
be capabl l(\e)‘ﬂnoiEl 3"*? % camv\?r)} el %T?S AP ?1 aec@% t(% femove
t he gE’é\W‘S)W ﬂlowog%ltfm ofcyats@ ﬁvater F?eremeeﬂlﬁepy gqylF‘rta% g build-up
of 3% ucfwatepra@e betdnd the glggb@r owi ng to deterioration
caused by wear or as a result of the manufacturing
process and the deformabl e | ayer(s) nust be deformable
to conformwith the irregular interior surface of the
pi pe. Preferably, the innernost deformable |ayer is
attached to the rigid body using adhesive but any
known form of bonding (e.g. chenmical or heat bondi ng)
can be used. The bondi ng between the deformable | ayer
and the rigid body nust be sufficient so that water
pressure cannot shear the deformable |ayer fromthe
rigid body. In preferred enbodi nents, the sleeve
further conprises an abrasion resistant |ayer, the
abra3|on resi st ant Iayer bei ng outernost to formthe
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val ves. In use, this through-channel and apertures
allow fl ow of waste water through the plug when the
WwWor@co#788Hr e val ves are open. After insertion pET/ARZ005/001703
plug into the gravity flow system pi pe via the access
shaft, the flow of waste water will be bl ocked and
Wi ll build up behind the plug in the access shaft.
After work downstreamis conpleted, it is necessary to
renmove the plug fromthe gravit,‘y fl ow systemvia the
access shaft. The water pressute of the waste water in
the access shaft will inpede renoval of the plug. To
reduce t Mus tpteprasnceaf terbuildap bﬁbdtt&fpr%ur& Ibehind the plug 50, it is

downgg; &R'?%!ﬂgb 1})’ RbGe - B¢ B8 %ﬁ{‘ﬁg £ied E@v@ s dgainst

wat er
dr ai ﬂﬁghpﬁﬁ?‘%g b, G 4 i R areRI el Boliare
i npetfineyal wéﬁn\patg 5@f fht: m&vepis aprned by the Bftieg pedie sealing plate 10 and the

. enboehalilNlager 1IN@wMAfME tROIFRF S &5 a@sﬁﬁ&' {0 HGgupd B €rhis is effected
conneef ﬁ&ntoﬁ d@ i c.%gseshfm us?nign#x - 1ope T&%m‘g«?%tdtleﬁag/elet 12 an
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as Linatex 800(r), or a closed cell foam material. To
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means to all ow external actuation. For exarrpl e, the E
hi'nged sedddenie Phikiwg dfayastenedtdt das Bineydkced, ahd ivfirblafdrained
L logf éﬂ)tinotﬁng g%cgmh% @t&@&&gﬂsstb% @l !Frgegrg Jﬁrhg I dﬂgg 50 can be
i ncl Jges’® ﬁg'gﬁ's § Bpe ﬂmﬁ?ﬁﬁ% glﬁ dg threaded
pcdi tsP8W 22 Fdherealispphepiug ti)ecaepetaeﬁd @mrhveacmmjeﬂ using thc rope 24
seal iangehpd @ittee sealngitats eelit B Aleratedy) @ic gy tcaf betufifed from the
val veytia 12Qhdrdil@rosma bt A oﬁ'le%y%leév\?é/ tﬁe,r ﬁeon t:he ﬂ:rreadad screw

'apertzléror theI: gx/eﬁ)et%a%lw ed enbsuppott'th c%f;tulé %]F mqﬂ c R rr%%pomt at
The \Rﬂ%“g‘rtg‘b?l%g%?aébeﬁﬂ ogthe Biee-pui 1 d up of water-in. -
t % access shaft may cause slipping of the plug;

sli pping mgtuiedsmwshaw el EnoktRP eifodfdnk QAHROAE: 86 of B8 present

pl ug., p | LELD

asy Y% lll‘ﬁ@%l!h{é%d %ﬁg&éaﬁy oy atl%ger sz%%to glr la:rger sized
NV rrgmrwhw iger £F eugh. g figmeatar P |ah'@%1°n res:btant layer 3
posi tthorke ke migetdfisgo nﬁ@o mipt therelsuprbsenting e glesteresurfack arca of the

B30 NRkephides peaitgt MRS Bowl lof {ra bnfthib Ghé ermw ﬂfofvoﬁﬁ)é Rehich greatly
~pi pe Sé % &Q?ﬁg%\’@g%céee hle b%sefpgqggedtug: p% w8 &}ua to the larger

Accor

at e
with %Sélﬁss ?’%P%‘?’@%%Y 4?% Byse rt’!ﬂq n2 @ity 05 deagiog| mgmgbers; 31 are
om t hepowidadtondhd intenahfapost thé loneplate i eategdiagy from thid sigid body 1 to the

syst mrpe; tolglgf»gcm&@frg% F‘?’? Bity ﬂtz%ﬁ@bsasawe \%Ia tlhltterhstand such
NEL a%%%% SRS ptetin el §) e BF e R i Bdendnop of the

shaft" may refer to any |ower surface of the access
shaft. For exanple, the |ower support bracket may abut
directly or indirectly against the bottomsurface of a
fl ow channel fornmed at the base of the access shaft.
In preferred enbodi nents, the base plate is preferably
provided with a | ower support bracket for preventing
slipping of the | ower edge of the plug and/ or an upper
support bracket for preventing slipping of the upper
edge of the plug. Most preferred enbodi ments have both
an upper and | ower support bracket. In preferred
enbodlnents the Iomer support bracket extends
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nmeans is to maintain the rope used to actuate the

valve in the opti mum position for val ve actuation. For
wex@aphms3s t he gui de neans nay be an eyel et t hrpCmAU2005/001703

whi ch the rope passes. The extent of elongation of the

upper abutnment nmeans is such that the angle forned.

bet ween the sealing plate and the rope assists lifting

of the sealing plate. The nost preferred angle is 45

degrees (neasured when the ropg,is taut but not yet

acting on the sealing plate) but variation fromthis

angle is possible. The upper support bracket

pr ef dpsgiplaje § acthorrnsaod daddtivhnoseeaithe base phicomytivengmsndgo further

for medoti@iimne thg iddrRsaillpwesukd) an open position can be

| ocked. For exanple t he upper support bracket nmay

i ncl ude a g ﬁ\ﬁ,hlch can he aligned with the eye] et

-on the h|‘%g‘é% 1 the; glug 5 deseriyeddn sfabipp fodigss f, - f above, the plug 50
maidnteiFigad dnd Samorddys groaudtiple stagel watr pressurenckeags spstiny togremove the
bol t phig, &mrt@mb @eatex Jvateﬂogxeﬁewtﬁ 1@%@%&%&@ Ad Jﬂempbnue clearly

i ncl c on t
fro lﬁ?%gg r| or o?iﬁ)ﬁg § 3?1 X o ngr tHga%cme 6
.the 4uEwEd én DRt Plgts S 3p &n }cre%fiuélrfsbwwﬁ émﬂwvewiivrubmugh the
i s prrivd e Thowipbd Ettidne 48,t3503Teproyidd etarkly ofbizetvfdowepths through
~ 0ryo dwmm@@atat dad Glo@dhrb@eHitd piug BE withliek 06 f)eﬁl? béthdBrough the
The gyal Sﬁg‘lﬂdwgggmgleﬁonnect ed to the base plate.

and/ or, pper support plate, and/or the upper
abut ment means and/ or the | ower support plate. In a V
second askasbof the lyipeg sestionst3 3 iarpaontided withragiadé sealingydath 8@ io the

. of s eadunegs pregioav dysciibevBiE taBeRtRGtR M ctuSEE} Widof a rope/rod
' niSO é&ﬁ\gd Gﬁ'ﬁl%h Q:gslﬂgtﬁ % 5&'11% dogv }fglt asgoc{aé:'ﬂ vﬁtﬁ%%ﬁpe@@echon

fhe
t he invention.
i nveri®h Wﬂg upgnﬁg Lc‘o F° E‘*’Q%V? 1 Rl“gg?%\ﬁf%mf gEity flow
syst eivsipi fellaygng mowranneg of heopipes atequiaged thcrpvitly the hinged sealing
conprplak N askodiatgl oith @ihd Baxibmg7 hal 88 Grsdll dbéhed td 810 B Built-up

bOdvagaﬁ%Hgﬂhlﬁ& tﬂc?‘g\r%tto%{vtth@i spﬁé(?%guagw F%h&%xga rdidd6e of an
2 st QP A o e g S 7.t Ay the prssrs
d ef or bl %mthbbréh%Euktﬁe etes agefngcthe boe piateaS ofthe plug 50, the hinged

engagesigplanstll abdoeinicd it ity pissdrstaions T aril1e cgyaNentby actuated to
f1 ow &g uRMdRl R&tiods352nd %chgﬂéoﬁéﬂﬂg Encreﬁ&ethepﬁﬁﬁﬁﬁme of the water

|nvent|on S eV|ce

o oyl i RS 79 B R e e prosver Sraipd e Pl
Rtnigtievipenibe Pul v ebiptesspigr theailug Sq eaveher wmpeed; e pipe, as

sal d ﬂlsqwzedmhinvhaw ng an external surface adapted to -

abut with an |nner surface of the p| pe to

subst ant i %ﬁﬂx \éel&Fe Oy‘% cngv avﬁq)ﬁ?tﬁ lﬂ%g%équmn to 8

at | east. one v

sai d %?E“DF%@PES%}H@ hveﬂl‘éal%q ta ﬁ@éﬂﬁatmatﬁ@r%mé ﬂlw‘em@ grivity flow
op&hatsemaiidvil tospbiceated thae pther tysai of valves, dudtoasf Butterfly valves or
thr ougming%gegag&yd 419 Yeripldytpt e renoval of said body
fromsaid pipe. In one enbodl ment of this aspect of

the invention, the body is frusto-conical in shape.

The body AeRillte %F%EFY et the plug P@ sepordingetp theginyasfien pnpumerous
c onposdviagea bino theOmoph aspandabloitezs e Firety &l is siord @il Bdnufactured.
thes bQ@i‘.‘énd@Mt Q@es %O§}eﬁ38§pﬁetﬂﬁlkt1@ﬁre%&l%§5 s td ?&E& ¥nd t(l}us does not

encases .t gﬁ % e | eeve .ma

one fBHRTC E15ePEIEaY &1 i PEEHHF iPEEP R0t ‘3‘3@’? hé“‘m‘t"“ﬂg Pf&“m
def ormabl e | ayer forned of an elastically deformable
pol yner. The at | east one deformable | ayer may be
formed of vul cani sed rubber, neoprrne cl osed cel

rubber foam or Linatex 800(r). In another form the

sl eeve may further conprise an abrasion resistant

| ayer, the abrasion resistant |ayer being outernost to
formthe external surface. The abrasion resistant

| ayer may be Linatex 800(r).In another enbodi nent, the
body may include a through channel term nating at one
end at one or nore apertures forned on a base plate
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Figure 2 shows an end view of the first enbodi nent of

the present invention; Figures 3 shows the first
weniwediTsent of the present invention in positiPOT/AT2@5/001703

sewer pipe at the commencenent of downstream worKk;

Figure 4 shows the first enbodi nent of the present

invention in position in a sewer pipe at the

conpl eti on of downstream work; Figure 5 shows the

openi ng of the valve of the first enbodi nent of the

present invention prior.Figure 6 shows a cross-sect

onal view of a second enbodi nent of the present

i nveRvithamo®] § garmoy beskioams thus e rednsidemblyohiet e dowodman workers

enbothiafBRY ladfvn tekiunBaRSHI0Es. |10 WRAM bR fabtl tﬁaﬂ it@ashob BRYSit ABes not

end 91( eﬁlugiialh__ %Le%ﬂg 81% hrzr;enr& so re%tpcgcd RN %nx{fxll&l it {§ casy to use;

i nvent 0Ss-S Ctlon

of - t fidS PHIPHUOBRSH ATH BN EosE SHE of p st e pusfememd foreed 1to the
De § c dowhitwmm pipe tvich thy aptiond sdofgubriesmt.l and 2 show a

cross sectional view and. end view of a first

enbodi e h resent. ventlon

conpri segItt zﬁI r%sﬁlcf)tg%ro Pegfe %y RPra%g S gﬁg%lm Elgedﬁglthat Hmerous
havi grsiops¥y %F&ééics“wwey t"ﬁ mefhiedhe igyentiproasfberyn e gpecific
and lzabediplents avitheit depastingstomin theatdpy of trsStvantonats baradlyridscribed.
3 lmnThI%ﬁech,}ﬁ'elnﬁodhﬁeﬁt@ﬁ'c rth@breD R cbnddefedGR @l ?Qpé&stag ilfastrative
sl eevgq 2ot eyp o a defornable | | ayer 4 and

abrasi on 1 6sI st ant Iayer 3. The deformabl e Iayer 4 1is
formed of neoprene closed cell foamrubber having a

t hi ckness of about 12 mm The neoprene foam rubber is
bonded to the rigid body 1 using an adhesive. The
abrasion resistant layer 3 of the sleeve 2 is forned
of Linatex 800(r) having a thickness of about 6 nm

The abrasion resistant |ayer 3 protects the defornable
| ayer 4 from abrasion by the interior surface of the
gravity flow pipe. The abrasion resistant layer 3 is
preferably bonded to the deformable |ayer 4 using
adhesive. The length of the plug 50, nanely the | ength
of the frusto-conical portion of the plug 50 can vary
dependi ng upon the application for which the plug 50
is to be used. Typically, the plug 50 has a | ength

bet ween 100 - 300mmto provide sufficient surface
contact against the interior walls of the gravity flow
pipe in which it is to be used, to facilitate scaling.
The maxi num di aneter of the abrasion resistant |ayer 3
may al so vary and is |argely dependant upon the

di aneter of the gravity flow pipe in which it is to be
used. .The rigid body 1 is hollow, with the holl ow
interior formng a through channel 7 termnating in an
aperture 6 forned in the base plate 5 of the rigid
body 1. The aperture is defined by a flange 8
extending fromthe base plate 5. The rimof the flange
8 is sealed by a valve conprising a sealing plate 10
having a sealing layer 11 for ensuring a good seal of
the plate 10 against the rim The sealing layer 11 is
formed of Linatex 800(r). The sealing plate 10 and
sealing layer 1 1 are connected to the base plate 5 by
a hinge (not shown in. Figure 1). The hinged plate 10
is pivotable froma closed position as shown in Figure
1 to an open position (as shown in Figure 5) in which
the sealing layer 11 | oses contact with the rimof the
flange 8 to expose the aperture 6 to enable fluid to
flow through the plug 50. The external surface of the
sealing plate 10 is provided with an eyelet 12. The
eyelet 12 allows for renote actuation of the valve In
this regard, a rope or rod may be attached to the
eyelet 12 and activated froma renpote position to lift
the sealing plate 10 and sealing layer 11 away from
the aperture 6. The seallng plate 10 |s orlented to
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Fig. 3). The upper support bracket 13 extends fromthe
base plate 5 and is orientated such that the upper

w@oeoobioors3df the bracket 13 extends up the accereT/abiafos/001703

substantially perpendicularly to the access shaft

wal | . The upper support bracket 13 includes a

t hrough-hol e 16 and a threaded nut 15. The upper

support bracket 13 is also provided with neans for
assisting extraction of the plg? fromthe gravity flow
system in the formof an eyel 14. The eyel et 14
provi des au anchor point to which a rod or rope can be
att adieédMSe pull the plug 50 fromthe gravity flow
system after use. The rope or rod may extend up the
access sh entr int .of the

syst e n s u‘g ﬁfug’ ﬁ%&lpptshné 3 6)0@6 ?’E‘ﬂ’ﬁg Hse I&%&a‘% ?g‘? é??é!%’&g at least
and mettiphe grsase ip i dagee, ghavipevp teingvdeBymabdnang havingt au shatment
neéd stface forwbutheart againspthy itk byrfaeddfRrerdvie A eystaypifd. ow
system The eyel et 14 can al so be used as | ocking

nmeans, to h the e 2.can pe | ocked using, a

bol t slo r ki;ér} SefRiordt %Faﬁf‘ iu“ﬂ‘e‘ie RirsE ﬁ%weﬁe&hm
position as alluded to above. Referring to Figs. 6 and

7, ard. al t Eionhig dteoréifd eotlamNt oodlaitdewidréid sBOrikid toBptormed of

| ot f&k&‘&ﬂ%&”&@éﬂ'aﬂm&umt‘fb‘?r[gsgfegj}%ﬁ EJW%HE@ 8 extending

fromthe base plate and sealing plate 10 -
is arranged to sit flush with the surface of the base
pl at €5 t BhicsBiug agcnplingpter angr@e Efthr msekding edladian whgsinl spid sleeve -
not - shoywiges ittleast dnk difernapleriset fikeel dffan tlagivdlfyalRnaiblé fubymer.
sealing plate 10 which contacts the base plate 5 may

algo pe ph?\/blg egwco d% I%ttﬁ c?eball{ Frlgt?lytﬁ% délfl twa?'ﬁgg}’“é) l“afnmcd of

opti mal sea e
enbodHfEREed4y bghawnwpﬁﬂweege"w ba doamn orfipstey SPYS. -
support bracket 13 may be provided with nore than one

thr Ol.tgh hmmeplﬂié a&ﬁgﬂlﬁé"'ﬁ)eﬁﬂzeguenbﬁ thé %réc@dn%r O¥intewBerein: the; sleeve

ar e ns .
Vv I o&p&qsgggg}asag% lSt?lIlt ]%1%31' tﬁgsﬁas:ém* {gﬁxrlt%qt[?yeﬁ gcl.gg Ollltﬁlglost to
pfﬁb ﬁFW@?ﬁ’of appllcatlons and si zed graV|ty

fl ow systens. Figure 3 shows the plug 50 in an

operaxlngnwxmgdﬁmmMBhﬁhﬂmﬁm&&&&hhﬁm&hﬁWh&YﬁﬁﬁﬁhmEb&@
gravity- fIOM/systen1|s provi ded with access shaft

|nto%/\ln E‘ﬁg %(ﬁg 50 is manual ly | owered and ushe
into the pf ERClp# By B RSB RS HHInG ol eborgin thejglvg includes
s|%e vethpughplisard terminatingrat ond o 6 en fmoercof tidiwspplpte, thé\aperture

upperbeiipstisrivtly Gpamite addvldshide faign wlvean el ongate
threaded screw 22, is inserted through the through

hole 16 a readed nut pro |ded in. the upper . ‘
suppogr1 t I}get Bﬂif?c‘?ﬁcg‘f'g ?“n‘éﬂg %ea’%wwlvgbq%@nfﬁea sealing plate
S|deW%PPmﬁﬁtQﬁebﬁenb@él%hmmq Thls prevents .

i i nati on of the base plate 5 fromthe vertical and

thus gy evept gﬁ&&&%@% a@ﬂ @%h%r@ﬁhtﬁéj%glmgpl#% 149 e fnger

agai nst. t he eri.or >sur on )
t hr e adeF P, F@VS‘%’? ‘éF‘i?B%%p Ye ’tﬂ’éﬁ%ans |n the

formof an eyelet 23, the purpose of which will be

di scuHlsed TheplipsfRiade § Givtierd eQWlinffyHiSLHSASLEH0E)
rejsation to the eyelets 12, 14above, the: eyel et 23 can
al so be used as neans for aSS|st|ng extraction of the
plug fromthe interior of the gravity flow system X
followi ng use. A |lower abutnment neans, in the form of
second threaded screw 21, is inserted through the

t hreaded nut 18 and the through-hole 19 provided in
the | ower support bracket 17 such that the threaded
screw 2 1 abuts against the bot om surface of the
access shaft. This | ower abutnent neans also acts to
stabilise the plug 50, by preventing inclination of
the base plate 5 fromthe vertical and thus prevents
slipping of the bottom edge of the plug 50 against the
|nter|or surface of the plpe As shown in Fig. 3, the
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When work downstream of the plug 50 is conpleted, it
IS necessary to renove the plug to allow normal flow

w@boosmsises wat er to resume, thereby relieving tPer/AU2005/001703

bui |l d-up of waste water behind the plug 50.Due to the
presence of the build-up of water pressure behind the
plug 50, it is difficult to sinply manually renove the
plug 50 fromthe gravity fl ow system agai nst such
pressure. Therefore, in order 170 relieve the water
pressure and thus facilitate removal of the plug 50,

the valve i .s opened by the

ol at - 10 RIS RBORTS P iy Pitstlap” Sipckz PGP B2 s provided
' aperwrr we®s tepdloyhetipione mcgelrefren Otrtﬁri%thp groiy et e
renotely from outside of the access shaft using the

Lf)gte 1e324 %ﬁéf-gfug qw&?dlllé] fo tofjtﬁ)e ﬁ:@ceﬁﬂg clh'uﬂgﬁﬂnp‘éﬁﬁb n¥Gas to

€, at
by el bt SR ptagiatin Fepe  werayes e B cE B bas
t he plate@omqh@tcrmchéwg@atosmgwéireagmb flogsysitrepr®eal i ng
plate 10 is caused to nove away fromthe aperture 6,

vast g valgl pfigMe aﬁym BEQUGH RS, GRPALHE B Qre@efﬁ@sﬂphﬁatw by

throu Jh- ¢ Iu 0.t I

fl omﬁ‘i‘ﬁ‘?‘b‘lﬁ §‘|’1hef ﬂ‘é“ﬁ?’ ﬁ’emd‘?& ¥F!g‘t §'F ?}F%f[s“% GFe™ shh of the
béfi gavichBowswas0. is significantly reduced The val ve
can be maintained in the open position for the

dur ation. ﬁlf e 12? %&&ﬂé 0 clp,xmttlﬁv)ha@%ﬁ' R Qteatsheo ateraneqppmg

eyeIets on,t
T oSS by SRR Ptoot Zupstabiesp s ersh p Whikh abus
kar alﬂrErfélOI o ogsh shaB(hien|the plug s Reaisiprsdiinthe £rapifsisewypicm pipe.
.raduced, and in particular drained fromthe.access

shaf g i t‘rth REERRARS | B Qail0 15 SHRYE: sHE B BRmerlNeans is

e wﬁro&uﬁr”%%? TR R SEAT S Tt caded sorew

- 22. Thereafter, the plug 50 can be raised fromthe -
. accesly. shet plug, amegrdingdo vlajne 12dr B vinotie dhet lowertvopmgdiricke) has a
Pl Rt GhBYRliRlle ahd a kiRl BRlahd @k Yowel RRONAPRcAA GANTRRIed screw.
untied fromthe eyelet 12 and retied to one of the .
ot her eyelets, e.g. the eyelet 23 on the threaded
scr evi822, Thirphagec@jisg # any Anepef davgs Ihidr Vﬁbﬁ’f’fﬁ’cﬁ“t‘l fneans to prevent
br ac ksh’ppxil@ cortoispy avipgier st leadketgioongobiatio ai ugpe atvitpdpb means
pl ug mctpaﬂaltee Rl bask fcb@iihiovith B pipiigpdsRoné it avity flow
% %nother enbodi nent of the plug 50 of the

rese T hvention. This plug 50 is typically of a
Iarger size to be used with a |larger sized gravity
fI ow i peThApheguetrorditge tomaiinm i wheeiat sid gpper pRbutment means s -

abr asigRtbRI Sdoddinod Ay @fferdnt FAILIMT abdesdshenid ange of 800
- 900 mMm thereby presenti hg a greater surface area of

t he base ate 5 ag ai nst the _f er W thi .
gréfi t f IE%BW’IBE geeo ‘W?‘ﬁ Prflafr 5 OF 59 Wﬁgqctgéé%gpqcﬁ %“ppm biiet has a
pr es stiraugh-balp end ethsededmyt dnd dhevppee aituent 1B p Acadedscrew.

Due to the | arger pressures experienced by the base

pl at e e d e hQ H,{ité %uco{ﬂnﬁ% P‘B{ &6 'of‘tg $lekn r&n the plug includes

provi ase ‘
ext enBEHY frastsipg extraedooept H&r gff wenab Wé*’“é flog system.
prdy¥i de strength and rigidity to the base pIate 5to

W t hstand such pressure. The internal bracing nenbers

3 1 may be wel.ded to the internal face of thebase

plate 5 as shown, aud the thickness of the base plate

may be increased to further accommbdate the increase

in pressure. As opposed to the plug 50 described in
relation to Figs. 1 - 7 above, the plug 50 of Figs. 8

and 9 enploys a nultiple stage water pressure rel ease
systemto renove the plug, due to the greater water
pressures the plug is subjected to. As shown nore

clearly in Fig. 9, a plurality of piped sections 33,

35, 37 are arranged over the aperture 6 fornmed in the
base pIate 5 to enabIe gradual reIease of the built-up
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sliding val ves, could also be enployed. It will be
appreci ated that the plug 50 according to the
WO pwe/#i8eh has nuner ous advant ages over the knp@IYAU2005/001703
expandabl e plugs. Firstly, it is nore easily
manuf actured. Secondly, it does not rely on pneunmatic
pressure to seal the pipe and thus does not require
the provision of a pneunmatic punp nor mneans for
noni toring pressure. Furthernorédg it cannot burst and
thus is considerably safer for downstream workers than

L oaRor ERRBR P & MRy Wy it B ek S Hhig e =
and Pﬁ’ﬁﬁ"?‘%&{%‘l" a§¥5°1?°é§fl1ﬁlP€ﬁ°@HnE age. Finally, it is

easy to use; it is sinply lowered into an access shaft

of a2grava tgthbh Qy\éewae%h@? ok @ s@e%g i @ﬁfgﬁ 2 into said plpC a plug

do
S RPREEY e My hetihe o edﬁsss e i todu g G Ky pacialy
the SPestdHag “F?ﬁYFeréﬁgeWmﬁth@ﬁ%abhmﬂémlmm Fhninent surface, such
rmn%/) (ki@t e 1&8&11%2@6 gfm duformsd SHOMA abitméidy @urfdf@e fdrl;xﬁt 8 sealing
enbodh iR With the
|nvent?%n as broagE§ dgg?%%gggéégﬁgtpre i
enmbodi nents are, therefore, to be con3|dered in al

r édpebt s Asdqvice Br rigalpting ainkesior pomisnr picri nipe Glom REid- fowing

1. A tuireiroughopaid ddvivg camprisgligd body having a base, pl ate,
the rigid, m;m ReéiRraly lnSagbie BRS Eah@blw @agqn bfferflal surface

SR AT el B s

surf Gethrough; gpdiyi t y fIOM/systen1p|pe 2. The pl.ug
acléor di ngattlenst b vald diveene mmanipbd withingsaidsbody, said at least one valve

fr usteﬂbnfeaﬂb&@ seledtiRdA Bfenable ankQoddbid Jo 3‘15‘95 Qjdhid & flow th:ough
ch al Mt 8y £/l HISLAL L ALY b Ad ody 15 Tor med

of stalnless stee m Rl um -~ ¢ '’ carbon or
plastic. 4. The plug according to any one of the
pr ecedi ngTid deivivs asshuling to clgian 28, whereiuaid bodyris fraso-adnical in shape.
| e@st one deformabl e |ayer formed of an elastlcally
- def orggabl i Lo
hor 250 tﬁhoo ¥ornair3(?neg mifmg(zg%r @ﬁﬁl?ﬁg witerey sofd f)iody is fonmed of

vul cagﬁﬁ"g‘ésasﬁe bﬂ‘é‘?‘m"%m@ﬁ’é@ 8 applestiey ubber f oam of
Li natex 800(r). 6. The plug according to any one of

‘the pr7ecethdgpyivk abEin 10 Ry Shelol BlaShsCRAME 26, ARRIS@SmMsurtace of
abiﬁ%aﬂ'boﬂfﬁ'a%le@wﬂn%tﬁyﬁﬁst%a&t'ih g@PJaQé,'fg&igB@g istant |ayer

" being outernost to tormt ut men 7. The
plug of claim6 wherein the abrasion reS|stant | ayer
i s Li#at eXhaduice pecoglingTth elaiy 27g wherein saiil nigeveds defiymelrie of
t he preceding clains wherein the plug includes a.

through c w @&chet &Eﬂlﬂ@% 9191119&8 renl! qtleaﬁtlee@@ p@igq@fsésga[t Qeast one

onih B8R R D Gbabllg e ol g

according to claima8 wherein the valve conprises a
seal i3y pirad devirernetditglol dirt /28, Wisan Featt Seastiond dBfoR@BIe layer is

10.  TRgnddl HharGhRE div 0ek, ﬁ&gﬁﬁ@l%@ cawl‘%b%l- H)a}nn)? ﬁg’g@é g‘?lﬁ?

pl ate include a sea Ing | ayer I mprovi ng

bet ween the sealing plate and aperture. 11. The plug
of claim 10 where the sealing |ayer is.Linatex
800(r).12. The plug according to any one of clains 8
to 12 wherein the valve is provided with nmeans to

al l ow actuation of the valve fromoutside the gravity
fl ow system 13. The plug according to any one of the
precedi ng clains conprising neans to prevent slipping
of the plug within the pipe by prevention of the
inclination of the base plate fromthe vertical when
positioned in a gravity flow system pi pe. 14. The plug
according to claim 13 wherein said neans to prevent
slipping act by abutment either directly or indirectly
with the floor and/or wall of an access shaft of the
graV|ty rom;systen1 15. The plug accordlng to clalm
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pl ug according to any one of the preceding clains. 23.
A nethod of sealing a gravity flow system pi pe by

WO e®e/08i88%) | nt o said pipe a plug conprising a PCTAU2005/001703
body having a base plate, the rigid body being at
| east partially encased in a sleeve, the sleeve being
def or mabl e and havi ng an abut nent surface, such that,
upon insertion, the sleeve is deforned and the
abut ment surface fornms a sealing engagenent with the
interior surface of the gravity rom;systen1pipe 24. A

devi f olatin | east a tlo plpe 10
f1 ui g?’f | oWi® ‘Zevfcﬁea}”@%ﬁ PE T aﬁn8 "8% ngtﬂ‘pﬁ’ m]eev"
body capissage apragien eekistmt] l%@erthfawr@mwost@awelpbm «amnmost to
havi fgmathc extresnataceur f ace adapted to abut with "an
|nner surface of the pipe to substantially prevent
éng flo Q% therethrou% and at | east .one .aly

At YiBASRPIAMERC Saimd loweeein thainpragien tessint g Linatex.
valvé0@®enent bei ng selectlvely openable and cl osabl e
to pern1t said fluid to fIOM/through sai d body to

facil t at gy, LORY %!Cm% %@5 (} g%(ﬂgl ?6%2 wﬁ)er ug thgéad}y includes a

The e acco 0 erelrh sai

f r ust E‘%’h? hagypel jt @%&%ﬂ 8. endrﬁéoe(e?f R fpEbi fagneden a base
cl Wi rolae canh aperirepeR®; selaktivelyi operaible dnddabpble ssifipeaiveaive tlement.
st ai nl ess steel, alun1n|un1 conposite carbon or

plastic. 2. oThe Qc%é!ﬂdﬁl (I:a?ﬁld%f;g;vhc% PR% fmel‘%& %Lxﬂ?ﬁses 2

24 to
sIeeﬁﬁaFﬁﬂﬁgﬁ?m?%§§f°§8FFFEFW?i%ﬁg&§eS sald body 28

The device according to claim27, wherein said sl eeve
| stsdegsor e @ovicd Secoldify €edhifes 40 WhaYeRl RO sdaBnChlale Thobfile a sealing
wher &b pr i Smsb GRY fie Qm%&?ﬁ}rcas%%}{n?%?&c aglF % (Or mabl e

po

| ayer Tornmed of an elasti cal yner 30.

The device according to cIa|n129 wherein the at |east
one i or Fbievice agesrdingstofclpindd vaskrevind salirigdedr isiibaex 300® or a
neoprdeeed cdlibed. cel | rubber foam or Linatex 800(r). 31.

Thegy devi ce accordlng to any one of claims 27 to 30,

V\,her t eeve rses a abr 0] reS| S ant 4 )
ver 7 e B S PARD RS Bl Ao ggment s
'f or m RrPEdeshviEh Fratos de ploye emotpactiuptien el@hc c@veaﬁnmrqntsr@ thepgravity

cl ai nl@dsyskar ei n t he abrasi on resistant layer is
Li nat ex 800(r) 33 The device according to any one of

cl ﬁ é%g e a,ccor 'mr 0 atrelp g‘}f’b ;§¥m %& %%elﬁgﬁ tlpl rt‘t?c \g.ule element

channe tern1na at-

apert%?@@ Wﬁﬁﬁ%ﬁ”ﬁﬁh,mﬁﬁg@ pl ate, each aperture being
sel ectively openabl e and cl osabl e using said val ve

el ement. 34. The device according to claim 33, wherein
the val ve denent conprises a sealing plate connected
to the base plate at a hinge. 35. The device according
to claim 34, wherein the scaling plate include a
sealing layer for inproving the seal between the
sealing plate and aperture. 36. The devi ce according
to claim 35 where the sealing |layer is Linatex 800(r)
or a closed cell foam 37. The device according to any
one of clains33 to 36 wherein the valve elenent is
provided with neans to allow renote actuation of the
valve fromoutside the gravity flow system 38. The
devi ce according to any one of clainms 24 to 37,
wherein the valve elenent is a butterfly valve or
sliding val ve.




