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el enent. Particularly, though not exclusively, the invention relations to
the filtration of drinking fluid usi;ng a nenbrane filter, or nore
particularly a hollow filtration menbrane contained wthin, attached to or
part of, for exanple, a drinkiDRINKINGIEERAMENBACKGROUND ART | n many areas
around the world water carries significant anounts of particulate matter
whi ch may 15 present a serious health problemwhen the water is used as a
dri nki ngrsuppl ¥r Mamy TWRERF-TSWMPPl i es require treatnent to nake them

dri nkabl e—Commonmtypes of disi pnfectants used today, especially by
travel |l ers golfhg poecemit nngsntwbinclrefhave caswatrer dualuitd/ t hat may present

a health_2 roblem. are .chem cal s _such_as .chlorine and iqdine. The use of
hi ot nef S-FOARRE F3 Carrar S4ETRErer PETrrre SconaumtpSTL e | y

i nadequat@cil steating tiet AnkRatiew redBRKSnsM-er @lpieolagitcalr f3 idf s that
exist in water, and these agents thensel ves may cause heal th problens. 25
Har nful 8raakisss fdyeH asiggadi acahdagey fiespsdni drumawe difficult to

er adi cat e i I edur . i prent used to
treat dr %@%%gu§§?§3n%ngpﬁ&éngE?F%éﬁgﬁgeB%E%Q%%%;aﬁéiﬁl%%%ia di sposed in
a fluid Wiingin,3actechedanp er aetitvatfed fear kemmarlezi ne danthlcopper .
However, an activated carbon filter is not capable of reducing certain
bact®t i aS§&éH-as e. Coli and pseudonpnas. 01 JUN 2004
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BACKGROUND ART

In many areas around the world water carries
significant amounts of particulate matter which may

15 present a serious health problem when the water ié used as
a drinking supply. Many water supplies require treatment
to make them drinkable. Common types of disinfectants
used today, especially by travellers going to countries
which have a water gquality that may-present a health

20 problem, are chemicals such as chloriﬁe and iodine. The
use of chlorine or iodine to disinfect water is time
consuming, clearly inadeguate in dealing with the new
complex microbiological entities that exist in water, and
these agents themselves may cause health problems.

25 Harmful organisms such as Giadia and cryptosporidium are
difficult to eradicate with conventional water treatment
procedures.

Egquipment used to treat drinking water includes
different types of filter media disposed in a fluid line;

30 for exampls, activated carbon or zinc and copper.
However, an activated carbon filter is not capable of

reducing certain bacteria such as e.Coli and pseudomonas.



- 2 Furthernore, zinc and copper filters cannot substantially e|H1~Me2flU‘r
bacteria in unchlorinated water. US 5,688, 588 di scloses a drinking straw
that includes a filter plug made of a non-woven fibrous structure. 5
However, because of inherent limtations in the construction of a plug
filter per se the drinking strawis ineffective in filtering out smaller
bacteri'a. Table 1 of US 5,688,588 confirms this, wherein a | og reduction

of 2.5 ‘neans that around 0.5% of bacteria still passes through 10 the
straw, with potentially fatal or severedcbnsequences. |t would be

advantageous if at |east preferre qdijrerLScandtheymesshial ¥Went i on
overcame or FuabBeERPTe | %PFO?‘%?%%QDM | 'east one of the above

di sadvant ages13pgk4et e Bas: peretal bychhomiriaded WATFFproved 15 drinking
el enent . SUMVlgI

RY OF THE PRESE | NVENTI he ;i pLeseRiv i thentinabudeovi des a
drinking el enent B6r 5. 63 Y :gglsﬁ °3‘?|\g-l a|LO(}]§ur;Egﬁ%o%pri sing: 20.- a support

having an out] et 1t.hat pi 8g S delite af non-poent iLGRTRYS| BEXWE4HSut h of a

drinker of the liquid; and onge ot nor d okt §at 1@ nenbranes nount ed
in the supporfowaverexPERBEVFY ﬁsflgf?%hrﬁ \gri ositioning .in the Iiquid,

wherei n each penhnane;idafbpes pluehduhesr P teeethsi tiﬁﬁ-ﬂlfi%%cﬁ?rtaﬁa?,s when

each menbrane 1s positioned in the liquid : ci-aker fgild @so@ suction
force to theimfiflastivij dni B HESEY 8@%;0?&51‘%5 %%ﬁ%r ane and into the

chanber and igg fd |dea @dst Beaebims and st hehepatses logomrdretiehAnérto the

L

outlet. 30 By enploying hollqQw filtration nenbr.angs LY fhA8ugH €. 0.
microfiltrati oednsreiatadechate? i o s°fci?ﬁcggr%arrp %;ig'dzpa\é\% thout & restricti ng

or limting p %éﬁ!&vﬂr Qi thi pEtedti]l1fefataheor aesFaTROBSEEIeRdSFel y thin).
Such fine AMVE ET o i
Tt would be advantageous if at least prefer
embodiments of the present invention overcame OI
substﬁntially ameliorated at least one of the above
disadéantag&s and/or more generally, provided an improved

15 drinking elemert.

SUMMARY OF THE PRESENT INVENTION

The present invention provides a drinking element for

the drinking of liquid comprising:

20 - a support having an outlet that is suitable for
positioning in the mouth of a drinker of the liquid; and
- one or more hollow filtration membranes wounted in
the support and extending away therefrom for poszitioning
in the ligquid, wherein each membrane defines a chamber

25  therewithin, such that, when each membrane is positioned
inAthe liquid and the drinker applies a suction force to
the outlet, liquid passes across the wmembrane and into the
chamber znd ie filtered thereby, and then passges from the
chamber te the outlet.

30 By employing hollow filtration membranes, very fine
{e.q. microfiltrationﬁ membrane materials can be employed,
without a restricting or limiting pressure drop (i.e. the

membrane can be made relatively thin). Such fine

AMENDED SHEET
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|PEA/AU | JUN 7 01 JUN 2004 - 3 filtration characteristics canno[t]_ beJun g B
achieved with filter plugs because with reduced pore size the pressure '

drop becones too excessive across the plug. The outlet can be an @p‘{anJ{ﬁpdzggl, '
of the or each 5 nmenbrane, but nore typically is a separate part.

Preferably the menbranes are one or nore hollow fibre nmenbranes. Such . __
menbr anes are highly-efficient at~ filtration-and are easily arranged ™~
within a conduit (eg. straw) . Alternatively, the nenbranes can be one or
more to hollow ceranmic or metal mendrdnés. Pref erably a_ pl ‘ﬁéﬁ'%f—;y'()f
hol | ow fi bre menbranes gr e cPLaded. cBiedte b laght brede b ve a
predet er m neﬂllp?ﬁ%:l%’i SR S zes for fil te{fi? ngc‘zlva LAg Ts_éz&golpf
particul ate %iégmg@mgbnwihb tednged PETHS WU E"I'ﬁ?)ﬁ cal y the pore size of
n

the filtrati menbranes is suffjgi-eat tMesphid. to filter out particles at
a mcro |evbpegmes; tqEETRRER PO.ABC%O and e‘\rl*;n 1%;,0 an ultra filtration Ievel
[ eda

(e.g. less than OpPbmundttenn e arP@PEROZ 8t bl y the one or nore

menbranes each have an open_epd 1haty,j §gmausseseadd arta head which is
positiones werhraner & Fore Yplf%glgupgort, with the outlet fﬁyfé oundi ng
at

or located at thephgsskaiah thkanefhtangsedT250¢ OF "¥TOus v e or each

open end to the outlet. In one varjati aRghnireef £xddends aftr om t he support
and i s eithermemyragpat t%\ﬂef“%réllrlgg’se%aér at gl y,moyntable . 1.9 t(E support.

The inlet canie achghl ave cordebbilexazraided H_éﬁh%\ﬁ_r%ll‘ffz?éru&mt "support in
use and having an 30 oper ai¥e1§) dchl i atlCBah! Bell she Sximawm [nto the
10 hollow ceramic or matal membranes.

preferably a plurality of hollow fibre membranes are
provided. . |

Preferably the membranes have a predetE{mined pore
gize or sizes for filtering varying sizes ?f particulate

15 matter in the liquid to be drunk.-

Typically the pore size of the filtration membranes
is sufficiently émall to filter out particles at a micro
level {e.g. less than 0.5um) and even to an ultra
filtration level (e.g. less than 0.05pm and down to

20 0.02um).
preferably the one or more membranes each have an
open end that is mounted within a head which is positioned
! within or is part of the support, with the outlet
surrounding or located at the head such that filtered
25 liguid flows via the or each open end to the outlet,

In ope variation an inlet extends from the support
and is either integral therewith or separately mountable
to the support. The inlet can be a hollow conduit
extending downwardly from the support in use and having an

30 open lowex end through which liquid is drawn into the
clement. In this regard the one or more membranes can be

mounted within the conduit to provide a protective sleeve

AMENDED SHEE:
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elenent. In this regard the one or nore nenbranes can be nount ed‘
the conduit to provide a protective sl eeve AMENDED SHEE' ' | PEA/ AU
2004 4 therefor. Alternatively, for ceramic or nmetal filtration

menbr anes,

further option,
can be arranged at the

such nmenbranes may define the inlet or the. conduit. As a :
a carbon filter (e.g. 5 manufactured from activated -earbon)
support_ such that |iquid passi.ng out of-the or e€ach

menbr ane passes through the carbon fidtder. The carbon filter helps
organi cs, some of which_can ggss ly hr, thjgeygtﬁyc fdiaepalefslzeatidn ers.
‘o

However, or gthetefes afdvGER :
such as baclgriRands efsicAbhymbtenep @ayeAd ire tHhe dleLcR™n

menbr ane i s

havi ng a Ssi mginatepenreddSTpp6FTEa-§

renote end.

screw or i nt enchirgang pagses Hrgyg

Al

gy 2

renove

ess concern than |i vgﬁqg or gani sns
ow fibre

asteningly supported in the head, and preferably the head is
a bung arrangea<diatthe support 15 adjacent to the outlet. Preferably the
or each hol | ow fi pge, namttaReopt Dprectas cairben| §ik®n & head either in a

cl osed | oop with opposite open_ends élﬁgﬁ%h?ddﬂ Bd @ teadedoatasha strand
h the

r,

that 25 houseg ]ﬂ:e]zj Gk o " SStive B@ghhléer isege PEewWbiel| GaR [RESE i nki ng

element is int

e formof _a straw. ,Thugiléer}%_pr 8360 ed NVERY AR Al SO

provi des a drilmcugh very fine pore-size

io0

is

20

25

a0

are generally of less concern than living organisms such
ags bacteria.

preferably the open end of the or each hollow fibre
membrane ies fasteningly supported in the head, and
preferabl; the head ig a bung arranged in the support
adjacenE to the outlet.

preferably the or each hollow fibre membrane projects
freely from the head either in a closed loop with opposite
open ends stipported in the head, or as a strand having a
single open end supported in the head and a ¢losed
opposite remote end. '

The outlet or support can alse be provided with
suitable embossments or threading etc to enable the
drinking element to be snap, sérew or interface fitted
into a container, flask, bottle or other vessel that
houses a liquid requiring filtering.

Preferably the drinking element is in the form eof a
straw.

Thus, the present invention also provides a drinking
conduit or straw adapted for the filtration of liguids,
especially water, such that the liquid after passing
through one or more hellow filtration membranes is

delivered filtered and purified to a person's mouth.

AMENDED SHEET
- IPEAVAU

ead and a close% 20 opposite

Thpeit! gheRreiitoDeghid e ing but peBVERR PEVSAT

sui tabl e
enbossnents oOr

reading etc _to enable th dik nki eab-Hoa be snap,
p‘c‘é]ﬁ? a‘ﬁ%on ?Il"géi?gbgit‘tle or other vessel



conduit or straw adapted for the filtration of liquids, 30 especﬂ BIJYN 2004
‘water, sughimiwet the liquid after passing through one or gEygydarhid9W
filtration menbranes is delivered filtered and purified to a person's
nmout h. AMENDED SHEET | PEA/AU 0 1 JUN 2004 WD 01/41607 PCT/ AU00O/ 01519 - 5
BRI EF DESCRI PTI ON OF THE DRAW NGS Not wi t'hst andi ng any ot her fornms which may
fall within the scope of the present invention, preferred forns of the 5
invention will now be described, by way of exanple only, with reference to
t he accomamA eEer 2y Ayl | BF WEHEhDRARINEEe 1 is a plan view of a preferred

drinking strawj.ds .t h prLesent invention, Figure 2 is a
cross-secti onalogﬁéggg?éel\?véggst %@’ i&g}%ﬁ Kﬁﬁﬂqa “s"bllg glﬁ‘%fwﬁair]r Frddtrd 1 taken
al ong | i neneC-Gopdi grehd psegeschenabhei 6h0SHreeek-analk oside ¢ eW0f a
hol l ow fibre filtratj el enent for use_.in a straw in accordance with the
present (MVEMTOMN B gur® Y Pe desrsikedechronay pragxamewet akdy.al ong 15
line D Dy ohi &r2ncdi @8 €n@ LSe8m Ve - al.ternative drinking
straw in alccordance V\jl:th t he pres%ntﬁ%ﬁgéﬁ?i Eg%;g‘%l]—'?lgﬁréBGW%Cé' :
cross-sectiondli®ine vikw afplhae viewnking sreferptdFiguneibgskewsng a
nout hpiece fitted.to 20.the end of the straw, Figure 7 is a )

Cross- seclt%} o‘p’ln"gacgmgcilcll %G b FAS tRFERERT AFYERh4PRVe drinking straw in
accordance wi tiigines px esend cio¥ensbePiWhEN a:ppuLhRi,ece titted to the end
of the straw, = 25 Figure 8 is a schematic cross-sectional side view,

sim Far Fimgine SE£TPutshewanin Fegnaei et Abkhoalbingr dine C-C;

(ﬂ Figure 3 is a schematic cross-sectional side view of
)
i

a hollow fibre filtration element for use in a straw in
accordance with the present invention:

Figure 4 is a cross-sectional plan view taken along

15 line D-D in Figure 2;

‘Figure 5 is a plan view of an alternative drinking
straw in accordance with the present invention;

Figure 6 is a cross-sectional side view of the
drinking straw cf Figure 5 showing a mouthpiece fitted to

20 the end of the straw:;

Figure 7 is a cross-sectional side‘view of a further
alternative drinking straw in accordance with the present
invention with a mouthpiece fitted to the end of the
straw;

25 Figure 8 is a schematic cross-sectional side view,
similar to Figure 3, but of an alternative hollow Ffibre
filtration element for use in a straw in accordance with
the present invention; and

Figures 9 and 10 are cross-sectional side views of

30 two further alternative drinking straws in accordance witch
the present invention, when the membrane is a ceramic oxr

metal material.
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filtration element for use in a straw in accordance with the_z__.gr_«ea;andUN 2004
invention; and Figures 9 and 10 are cross-sectional side pH€¥s 0 two
furt her Y PE8% i ve dri nki ng straws in accordance with tP\k?eT%%@g?féﬁ'?

i nvention, when the nenbrane is a ceramc or netal material. W 01/41607 -
6 91 JUN 2084 PCT/ AUOO 01519 MODES FOR CARRYI NG OUT THE | NVENTI ON
Referring to the drawings, in Figures 1 and 2 a drinking straw 1 conpri ses
a tube 16 having an open 5 suction end 2 and an opposing nouth end 3, with
a passagenmy: sl FgrherabeY eeOUA PRl INGENEaONIi n the formof a bung 4 is
positionéd 1n _passageway 13 to close nouth end 3, and a filtration el enent
5.ext ends ther ff%ll?%etoe‘ﬁé?re‘%fa‘ﬁl?gsa +7 FLPUhEdelofTE Bl Grality of

hol | ow fidyr.e ;14 imggb es 4, j e tbi Dt At ube albogerpi cal Iy such
that the #\A%}%lgl end%po? e%%%??%%egs%%nd 7 are ?ncor por at ed and

suppost edgr tdre duhg2 4andReder Ppgs how NouFhgends33 addh8a it can be seen

schematically how liguid travels across and.into h, 15.fi

i ndi cat e3P HTENWS ﬂg g%%r? e%‘@??gereg PS5 a4 lr%%%%‘ slnng:u e'h%:;lqt%n-zhcgfsopen
end(s) of; eqely fibre BbsendoBedoint PasBhgawayThus koS wQid=en nuttegatd ve
pressure is created Iin the straw 1 by a drinker's back-suction (indicated
by arrows’ BBn&amn fhl%rééﬁ@ése@ﬁ@e}'li:qéi gXEBNI FASE 4G Fhs tTHE menbr ane

wal | and into iNnteriLok, ) ~ther eg. t en
end(s) tof?]aem%rg%résigroht E%lﬁ‘%gaﬁgg%vﬁugl ﬁ??grgggt%h??eqit%lplﬁ%ﬂélﬂl%%or med of
pol yethylmesagrotypropilienesed whehlinkehtasubeeder,i agdirsloly .swso, in

Figure 8, instead of a 25 plurali of | s of holl fibre nenbrane, a
@'&r al i tythat the two openpends ogfyeach %?.%re stran W Tare

incorporated and supported in the bung 4.
Referring now to Figures 3 and 8, it can be seen
schematically how liguid travels across and into each
15 fibre 7 as indicated by arrows AA and is delivered to a
drinker’s mouth at the open end(s) of each fibre at end 3
of the straw. Thus, suction or negative pressure is
created in the straw 1 by a drinker’s back-suction
{indicated by arrows BB) and this causes the liquid to
20 pass across the membrane wall and into an interior
{chamber) thereof and then out of the open end(s} to a
user’'s mouth. The individual fibres 7 are typically
formed of polyethylene, polypropylene or the like (as
described below). Also, in Figure 8, instead of a
25 plurality of loops of hollow fibre membrane, a plurality
of individual strands 14 are provided, each having a
closed (sealed) end 15, |
In use, the fibres 7, 14 are partly or wholly
submerged within a liquid 6 reguiring filtration such that
30 when a suction force is applied to the straw, the liquid
passes through the pores of the fibre 5 leaving some

(typically most) or preferably all of the solids,




of individual strands 14 are provided, each having a closed (seaBel)}udh@004
'15. In UsEo1 ks fibres 7, 14 are partly or wholly subnergggds wioldikid a
liquid 6 requiring filtration such that 30 when a suction force is applied
to the straw, the liquid passes thro_ugp_the pores of the fibre 5 | eaving
sone (typically nost) or preferably all of the solids, 01 JUN 2004 WO

01/ 41607 REJhAUODEDL548ganT subNPBEbhheSs, 0BGaNT SAE orOBRARKES pcditds in or on
the pores 'of the fibre. As appropriate, bung 4 can support or be defined
by a poroustiarbsdhreilter (typically enploying activated 5 carbon) to

filter out any,or ' the like in_t Liquid ,Refersi o
Figures 5 and %S V\ﬁé!}fégF?%ge’rg é e%cg%ﬁg%gpglosgapg Esgeg%txgn%gin%gd
simlar-osotbke cpabbs, fiheedr i{nkibngadtinvawnb Loey nchelctderaa egput hpi ece 10 10
having a protrusion 9 shaped such that it fits confortably 15 in a user's
mout h5 ThHeaFRethpFecéilREruaNS F¥assaGoWEF 18 thér diffoudh.t % opposing
skirt 11 {s ‘?Q&ped such that it fits over the end 3 of the tube 16 but so
as not to Block the open ends of the fibres. The nouthpiece 10 may be

per manent | y atRatkeding nbe $tor &wglres Gamnge o.embved lidgrial |y as

required, such as by unscrew n e.qg. .for. us of, t.he straw hy different
per sons) .r?d%l?’é?ﬂﬁﬁ éélﬂ?,ra&ﬁe ar%[ S‘E’\ﬁ% {Sel% 5e Formedq \g‘{.jgé./e nmoul ded) as
a single ppi-eee tael Aelingenthetshape afayt Hewdmidpl ecf:c i dhe boing 4 is

arranged so as to dispose the filter 5 in a selected area of the straw 1,
and 48l y pevihgsat prortpassiage St whemes thechstthmg ot ffitereenioneadls via

the pores of {he. bl tehch. AR & adhditid LY dssageway

{) 12 therethrough. An oppeosing skirt 11 is shaped such that
it fits over the end 3 of the tube 16 but so as not to
block the open ends of the fibres. The mouthpiece 10 may

15 be permanently attached to the straw 1 or can be removed
manually as reguired, such as by unscrewing (e.g. for use
of the straw by different persons). Alternatively, the
straw itself may be formed (e.g. moulded) as a single
piece to include the shape of the mouthpiece.

20 The bung 4 is arranged so as to dispose the filter 5
in a éelected area of the straw 1, and only permits the
passage through the straw of filtered liguid 6 via the
pores of the filter 5. Thus, the filtered liquid only
exits through the open ends of the membrane and does not

25 otherwise traverse the bung 4.

The tube 16 can also be provided with one or more
holes 8 to allow the passage of air out of the gtraw, to
prevent pressure build-up in the interior of the tube 16,
created when submersing and then sucking at the drinking

30 straw 1 in the liquid to bhe filtered.

Referring now to Figure 7, where like reference

numerals denote gimilar or like parts, the bung 4 is now

positioned sclely in skirt 11 of mouthpiece 10. 1In this



exits through the open ends of the nenbrane and does not 25 ot her\/\nspJUN 280’&

‘traverse the bung 4. The tube 16 can al so be provided wt re
hol es 8 WO WMI4L&K t he passage of air out of the straw, to pﬁf@&gﬁplsﬁessure

build-up in the interior of the tube 16, created when subnersing and then
sucking at the drinking 30 straw 1 t+n8the liquid to be filtered. Referring

now to Figure 7, where |ike reference uneral s denote simlar_or like
parts, the&2BEng 4Les owS ﬁﬁqﬁeﬁédquoqr}éﬁ y{ﬁntléakjr?n 1“?Ll%ff‘eﬂ€u?hpi ece 10.
In this V\@F%%é@% QL iHN 2G04 + RCHMOUH1519) easei cyube A61iswoni tted

and the filtration“element 5 (typically being a filter nade of a plurality
of hql | owt ibirkr eembriamases hanmwy L feer yin fthhedbiitRkiagssrardw  (either as

| oops 7 or, strands 14). However, chanbers, | nt pch fi gui d
passes ar éeaéilieﬁe&%ﬂ‘-}‘:}?é \éft?err i Sofls‘q"sllu'choﬁréw r%%és&l%éﬁ%grg tL‘th?f (or in
~addi tin Q) cenelaarechalilpw d fhdy e srembs anesinéd abnf theebrrerbeades can

be enployed (eg. at intervals within tube 16 or at the underside of 10
bung 4, nodt spicéc@eIPLASS . but so as to define a cavity on the other side

thereof into whi filt dr A qui r Lk R g8t aw. The
ext er nal surf\ggg@g’fﬂlt l}bl.(;g G(Joj}r ql%oﬂ%%%%\%%n 2%5§a%nﬁﬁe§prgv?l§ed wth
appr opr i aFereebagsimnirss s pridtatusi Ohiser Iibetihraads ngast bewkimphograbl e t he

traw to be fitted t t) et of i k, .bottl th
Vesenl  hdF@ing e TR TSN Ry FRPEolt g ShchnF) LPARGSCAR BE snap or

interference fidtingcigorem fidting) , FphetbOnasf bt BBGiRkCa WA thhe tube
or nout hpi 6CE iS to be fitted 20 to an externally threaded outlet of a
fi'ask, botwl erer dther |$kde therentihotadehanhi it dgearcadiavdd Fiavs t hat

2R
1S~ L
before exXiting the straw.

The external surface of tube 16 or mouthpiece 10 can
be provided with appropriate embossments, protrusions,

15 threading etc which enable the straw to be fitted to an
outlet of a container, flask, bottle or other vessel
holding a liguid reguiring filtering. Such fitting can be
snap or interference fitting, screw fitting, friction
fitting etc. -When the tube or mouthpiece is to be fitted

20 to an externally threaded outlet of a flask, bottle or the
like, it can include an integral annular skirt that is
internally threaded for mating with the outlet thread. 1In
this case, the tube or mouthpiece would project intc the
outlet whilst the annular skirt would surround the outlet

25 and mate therewith.

Referring now to Figures 9 and 10, where like
reference numerals are used to denote similar or like
parts, the filter element 5 is now defined to be a solid
filtration membrane 18 having one (Figure 9) or a

30 plurality (Figure 10) of hollow tubular passageways 20
defined therein and open at their upper end(s).

Typically, the membrane 18 is formed from either a ceramic

material or a metal material having a plurality of micro-



internally threaded for mating with the outlet thread. In this cuagetjuwh%m}%
“tube or nout hpi ece would project into the outlet whilstpthauasymshar skirt
woul d s B8Pt he outlet 25 and nmate therewith. Referri ng now to Figures
9 and 10, where like reference nunerals are used to denote simlar or |ike
parts, the filter elenment 5 is now defified to be a solid filtration

menbr ane 18 havi.n Fi.gur e or |4 e {2 € dojieé holl ow

t ubul ar %8§§Sgé\?a§§%§8‘e§eft?%§lﬁ'er erlr% gtﬂhhmolt)gelﬁ l:sac—%é/t h%i‘f&‘%pper end(s).

Typi cal | ¥, chhaveentinare whi dis fidrreeced rlommeid erszeserz@derematerial or a

metal material having_.a pluralit f_mgro 01 JUN 2004 4160

PCT/ AUOOZ 625189 the 6&%&% N fba 1 et n‘tlserh%% trﬁ%ﬁgmg%ééségeg\gys
define - gochanbar (bl gouhichdd | tenedd |04 passeson befare iheaueng the

el ement &F en : 'ﬁ1e use of nout hpiece 10 is optional but preferred.
Ther & i sareasgenicntermf Figundre 5 33 ahgeremt 536iC FFHuresss and 10 as

i quid can pas hr ou the ne over. Lhe i t hereof. Many
ot her nDHih'FiOBéﬁ'i 5‘&1?56 é??g%eiréera ‘lpegfng&gerz eé/ﬁ?%%: Ddsélgﬁ%}m&tgh?%é%%ggécope of the
present inventi0f; Jtiexasm Bicat hendranki aycstannomayabe protiuded with
two sealing nmeans 10 (bungs) placed at each end of the straw. 1A| so, the
dri nki ngwsthdw rge REIRDVE e S BREERRE haRV8W-1PBr e ABAOFEAEE “Focat ed
partly or.whal |y .out si ThessyctHopywend-cannal sehave one or
nor e pa§§§gga{sgﬁ%]€lteﬁri|$§:%‘iggg%igggo %ﬁ)??ﬂd{iﬂ%ghf?omthe side 15 wall of
the 4 rawrigidgs) fEracedudt sesecusendecbythal stphe. users). Typically, the

QQLIOMIfIbre @Eﬂggﬁqﬁgeaégiﬁﬁiﬁg straw may be provided with the
L

hollow fibre membranes located partly or wholly outside
the tube 16. The suction end can also have one or more
passages laterally disposed or protruding from the side

15 wall of che straw (e.g. for simultaneous use by multiple
users) .

Typically, the hollow fibre membranes are ultra
micro-filtration membranes formed from polyethylene (or
similar) in a melt spinning and drawing process, such as

20 those produced by Mitsubishi Rayon Co. Ltd. fSuch
membranes have a pore size located between the micro
filtration range (0.02um - Spm} and the ultra filtration
range {(2nm -~ 0.05um) and can filter out fine particles and
all bacteria including colloidal silica, bacterial virus,

25  oil emulsions, latex emulsions, cholera bacillus, typhoid
bacillus, Escherichia coli, staphylococcus,
cryptosporidium, Giardia and Echinococcus granulosus.
Typically, such membranes are also treated to be
hydrophilic (e.g. covered with a hydrophilic polymer) so

30 as to be wettable in water.

Typically, the ceramic filter is a ceramic element
having a microporous structure, such as those manufactured

by British Berkefeld or Foseco Intermational. Such




micro-filtrati on menbranes formed from pol yet hyl ene (or simlarnjn%m%m
shi

*spi nni ng and drawi ng process,, such as 20 those produced ‘J’Q.%//A%‘}/&tg
Rayon CWO @1t436%7Such nenbranes have a pore size | ocated ]t))e ween e mcro

filtration range (0.02m - 5m and the ultra filtration range (2nm- 0.05mnm
and can filter out fine particles and® all bacteria including colloidal
silica, bacterial virus, 25 .ail enulsions, |atex .eml.si , e

baci | | us£ityEREi &Ypﬁé(ﬁi%yusf,l e 'C;lecsoIcf?w%ttaophyf%%g%c%g%]& ia

crypt ospari,di umg;Ghandig@nd Eahi 1060 6edis1 iRl @5 Ushrodypbeal tiye such
menbranes are also treated to be hydrophilic (e.g. covered with a
hydr ophi kiecapdly rer prsy 30 dgia Grewietatac v vt erceT5picat y+SFhe

ceramc filter. is a ceramc elenent,_havi i C¥ reus. structure, such
as thosemﬁﬁﬁﬁf‘é‘éﬁuﬁé’dﬁ%%/g B ?LES% (gécfﬁﬁe*f e%%%?%o‘s%%g Int ernational . Such
WO 014 416Q% 1@k HdNR2004 aRCHAMF O4BIDsed 1611 fedt ecsrby@ecal |y filter

particles down to around 0.5 min size. Silver netal can also be dispersed
t hr oughometiefd alsceranic to prevent the growth of bacteria. Ceramic filter

material s incl [QUS Gl @YiSer SET A Cf OB £ 41 0F6reB skkhton carbide and
recrystalli seﬁ%ﬁ%@o}ﬁy’car 6?1 eeE mat er | a?si Typically, the netal filter is a

si nt er ed giEttRlr d+ |4 eramer actitaseetslt Lhktat . f i These TaBsbecan BBSi n the
formof a tube filter defjned b .sintered 5:1ayer .pla 0 | powder
or netal FWer kit SR thiseShe %?b%‘?‘ar]% %ySl{}g%ﬁEéga% E%ygr%pp:ﬂge:gl’pc., or
a m‘v‘{[@' fiddar ddi dge seeh aspbhosechaasf asbyeedabyrbanyaad Bygi neering
Co. Tron <ce lar filters and alumniumlight weight foamfilters such as

tiose manldaaaredEbyeFpréee Incer nati angetaayfilter cartridge such
as those manufactured by Hanyang Engineering Co. Iron
cellular filters and aluminium light weight foam filters
such as those manufactured.by Foseco International may
15 also be employed.
Whilst the invention has been described with
reference to a number of preferred embodiments, it should

be appreciated that the invention can be embodied in many

other forms.



15 al so be enployed. Wilst the invention has been described withf 1 JUN 2004
reference to a nunber of preferred enbodinents, it should be appreciated
that the invention can be enbodied in many other fornms. 01 JUN 2004

CLAIMS: 1. A drinking elenent for the drinking of liquid conprising: g a
support having an outlet that is.suitable for positioning in the nmouth of
a drinker of the liquid, and - one or nore hollow filtration nenbranes
nmounted in the support and extendi.ng away therefromfor 10 positioning in
the liquid, wherein each nmenbrane defines a chanber therew thin, such

t hat, when eggimMsnenbrane is positioned in the liquid and the drinker
applies a stuction force to the outlet, liquid passes across the nmenbrane

and into the chanber and is 15 filtered thereby, ang %fﬁﬁ& asses fromthe
chamber to jthe guitdikind edemenenter e QLAPFRAY R cTafm 1, wherein the

one or nore nenbranes are one or nore hollow fibre nmenbranes, or one or

nore hol | ow cer afPEPHIERal nenbranes. 20 3. An elegﬁgi aﬁoﬁlained In
claim1l gr Qlainhzsgﬁﬁﬁw&ﬂhuvﬂﬂgeaoneuble¢nﬁn?qﬂéﬁbﬁgﬁ 8°83ch have an open
Wi

end that is nountecg thin a head whighot Sa Resinkeened whehliawidis part
of the support, ﬂPth%ﬂ%l%ﬁn*%iyﬁguppgunding or located at the head such

that filtered |igeyd flows via 25 the or each open end to the outlet. 4. An

el ement as clained in _claimg3. . wherghn e QnRRdmbradomsubeedr imach hol | ow
fi ber menbrane i§nﬁa§Feﬁ?ﬁ3I§pl¥ﬁﬁjﬂgg?ﬁangﬂtIy supported, within the head,

t he head bei ng %hguggpgbfan@mdléxtdﬂién§upﬁ§Ytth&ﬂ%ﬁﬁﬁﬂ.QRE the outlet.

10 positioning in the licquid, wherein each membrane
defines a chamber therewithin, guch that, when each
membrane is positioned in the licuid and the drinker
applies a suction force to the outlet, ltiid passes
acrogs the membrane and into the chamber‘and is

15 filtered thereby, and then passes from the chamber to
the outlet.

2. An element as claimed in claim 1, wherein the one or
more membranes are one oOr more hollow fibre membranes, or
one or more hollow ceramic or metal membranes.

20 3. An element as claimed in c¢laim 1 or claim 2, wherein
the one or more membranes each have an open end that is
mounted within a head which is positioned within or is
part of the support. with the outlet surrounding or
located at the head such that filtered liquid flows wvia

25 the or each épen end to the ocutlet.

4. An element as claimed in claim 3,. wherein the cpen
end of the or each hollow fiber membrane is fasteningly
and permanently supperted within the head, the head being
a bung arranged in the support adjacent to the outlet.

30 5. an element as claimed in claim 4, wherein the or sach
hollow fiber membrane projects freely from the head either

in a closed loop with opposite open ends supported in the

AMENDED SHEET
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30 5. An elenent as clainmed in.claim4, wherein the or each hol | it JBYr 2004
menbrane projects freely fromthe head either in a closed loop with
opposite open ends supported in the 36295 AMENDED SHEET EAU 01 JUN 2004 -
12 head, or as a strand having a single open end supported in the head
and a closed opposite remote end. 6. An element as.clained in any ore of
the preceding 5 clains, wherein an inlet extends away fromthe support in
the sanme direction as the menbrane(s), *he inlet being either integral

Wi th or separately nmountable tQ the _suyp Topd¥) d2idemppbonsed|i ned in
G ai m 6, whehesd, 1% GisBtTEBS; ETD M SuPesadE T oxtend ng downvar dl y

- fromthe sup gl{at he&@ HRE LR oBHE T Spsh it te@ohen®éne(s), the conduit
having an o% n rn-use | ower end through which liquid is drawn into the

elenent. B. An elenent as clainmed in any one of the preceding, 15 clains,
wherein a carbon fiﬁtéyémgﬁtaaﬁaiiﬁxhéﬂ ithenysoppmf theyPReFRA?d i qui d

passi ng out Of the or each nmenbrane passes thro thes G ef ihter. 9.
An el enent asleliaEnewhéreimproselsk ‘F£ & Se@é’%&ngggrél ains that is in the

formof a driéﬂg %%mﬁtﬁﬁ¥écé¥%ﬂAM5NQED SWWiTand (BEA/ phe 35obss being

either integral with or separately mountable to the

support. .
7 an element as claimed in Claim 6, wherein the inlet

10 ig a hollow conduit extending downwardly from the support
in use and surrounding the wmembrane (&), the conduit having
an cpen in-use lower end through which liquid is drawn
into the element.

8. An elément as claimed in any one of the preceding

15 claims, wﬁerein a carben filter is arranged at the
gupport, such that liquid pagsing out of the or each
membrane passes through the carbon filter.

9. An element as c¢laimed in any one of the preceding
claims that is in the form of a drinking straw.

20
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