1 A WATER PURI FYI NG DEVI CE Field of the Invention The present invention
relates to devices for renmoving inpurities fromwater. The 5present
invention also relates to fluid dispensers that function in any
orientation. Background to the Invention In the absence of a ready
source of drinking water, it is common for people to carry bottles or other
" receptacl es containing potable water. Bottlles are pre-filled in order 10
that the person should have access to safe drinking water. However, this
approach presents a nunber of prAOWATER PURIFYING DEMICEt and often

| npossi ble to guarantee the quality of the water they are using to fil
their bottle. The person has to nake a cal culation of the time they will be

away fromthe pgadefthelmveatibae of drinking water and carry an appropriate
amount of water with themfor their journey. The anount of water that the
person can car fhe peesenhinventigpipates to dencesfaurameingspritities figm waters The
susceptibl et \?\g&%hﬁt iﬂ@érﬁ%ﬁ dl Hﬂﬁ{eitd fRAg Pﬁkﬂe:‘i’ééﬁjs AR AfREh th idritan. (T or
exanpl e, the ather gets hotter ey Wl consune nore water). In extrene
conditions this lack of access to potable water can lead to death. 20

Furt hernore, i é#?@_ﬁﬁﬁgqpéﬁ&&s&ioio drink the water fromthe surroundi ng
er

environnment th om ng poi soned by chem cals or struck
down by di seask théabseriteldia reagesdurosofidrinkingtveater itds cormmon dor paoplento carry
naturally in the water, Additionally jf th erson qn had acgess to,salt
hater the consBeltesReahefTegrpaRengoraning raatls elEt, BRles s it T nafi or

| eads t o dmhydihat iheperdirshduidHave sccees TasHe drinkisgRagerousness, and brain
darmage. In extrene circunstance the kidneys becone overwhel med and shut

down. This |leads to death. The use of sanitising tablets (chem cal
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the water. However, 1t does not renove hazardous chem cals. Furthernore,
even if preci sepossibleteguarantesthe gyality pithe watesiay areusing tafifl their bottie. The

_ person has to make a calculation of the time they will be away from the nearest
15 source of drinking water and carry an appropriate amount of water with them for their
journey. The amount of water that the person can carry is finite. However, the
amount of water reduired is susceptible to both delays in their journey and changes
in conditions (for example, the weather gets hotter they will consume more water}.
In extreme conditions this lack of access to potable water can lead to death.
20
Furthermore, if the person chooses to drink the water from the surrounding
environment they run the risk of becoming poisoned by chemicals or struck down by
disease through the ingestion of bacteria or viruses living naturally in the water.
Additionally if the person only had access to salt water the consequences of drinking
25  this are severe. Drinking seawater leads to dehydrétion which leads to seizures,
unconsciousness, and brain damage. fn extreme circumstance the kidneys become

overwhelmed and shut down. This leads to death.

The use of sanitising tablets (chemical disinfectant) is one current method of killing
30 bacteria and viruses in the water. However, it does not remove hazardous
chemicals. Furthermore, even if precise instructions for use are followed a risk still
remains that the bacteria or viruses are notkilied. This is because they often reside

within particulate matter suspended in the water which the disinfectant is unable to




remains that the bacteria or viruses are not killed. This is because they
often reside within particulate matter suspended in the water which the
~disinfectant is unable to 2 penetrate. This nethod therefore cannot be
successfully relied upon to protect the user and | eaves them susceptible to
i1l ness and or death. Furthernore these disinfectant chemcals remain in
the water leaving a foul and unpleasant regidual taste in the nouth of the
user. Additionally, sone people have an intol erance to 5these chemi cal

di si nfectants. pineirdel Tk method iRdrbffle @énnmbe@.uwssrfuwﬁéhé@npbﬁtd Srotégethe
portable rudinmentary filter. However, while sone port devices are able

to renove bact diSER aﬂe ‘Sﬂ"%ﬁcﬁ'@ﬂi SHpsentiglecta Hpess apdh &y M Uridhesmoee thassy e
b f
viruses becausg érr“@ctﬁﬁf Ehet?hléﬁ’lg Embltein thc% %Ler E?:a\ﬁ@sé ,'[ftﬂ}? ﬁ% &Jﬂ&ﬁ%@%&erﬁsﬁbgl

pore size in a lter 1s i anet er
material to be tastt& rethedmpythefdbe dsemhagditionaliyl sooneipedple have meriniolerancentocal s

to an acceprsablﬁesleeeﬁ h] AX(& g&sn{shey are unable to desalinate the water.
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Summary of th o SP ﬁ\)gyﬁ j taﬁy are unable to remove viruses because the pore size of t e filter is
10  simply too large. The pore size in a filter is the diameter of the holes through which
the material to be filtered is passed. They are also unable to remove chemicals to

an acceptable level. Moreover they are unable to desalinate the water.

All of the current methods for carrying or purifying water are unsatisfactory as they
15 do not provide adequate filtration to ensure water is safe for consumption.

Another difficulty that has been found in the field of conventional liquid carriers is
that it is typically necessary to hold the carrier in a particular orientation if liquid is to
be dispensed. This can make the carriers awkward to use in various circumstances.

20
Summary of the invention
According to a first aspect of the present invention there is provided device for
removing impurities from water, the device comprising:

a fluid path defined by a liquid reservoir, a filter, and an output;

25 means for pressurising the liquid reservoir such that, when the outputis in an
open position, a pressure differential induces a flow of water along the fluid pafh
through the filter to the output,

wherein the filter has a pore size of less than or equal to 25 nanometres.

30 Inpreferred embodiments, the present invention provides a water bottie containing
an ultra-fine fiter. Water is passed through the filter under pressure. This aliows
the water to be passed through finer filters than would be possible if the container




According to a first aspect of the present invention there is provided
device for renoving inpurities fromwater, the device conprising: a fluid"
~path defined by a liquid reservoir, a filter, and an output; 25neans for
pressurising the liquid reservoir such that, when the output is in an open
position, a pressure differential induces a flow of water along the fluid
path through the filter to the output, wheBein the filter has a pore size
of less than or equal to 25 nanonetres. 30l n preferred enbodi nents, the
present i nvent were pobpredsarisednalhe predeant tnveatidbriisnthagefore abler - ke ukkldfer .

Water is passed through . the filter upder pressure. This allows the water to
be passed throﬁﬁ'ﬁl}'}fq ﬁ%’tmelstt@té‘af’ﬁgﬁp%’ﬁﬁﬁ’ lEf'L?“p‘b??Qi"E)IpQrt?aetq‘?é’C@ﬁﬂt ainer 3
were not pressurised. The present invention is therefore able to nmake use

of existing filter types that have not typically been used in portable
devi.ces 5 A pore size of less than or equal to 25 nanonetres is sufficient
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size of less t%ﬂnﬁ%’r wg%ﬁﬁ%ﬁt%%gﬁﬁ%géoﬁ%m%E?ﬁ%grgg%vrétt)%eﬁqg'ég{r.‘%‘f%'ﬁgﬁ?ﬁﬁége a
pore size of |pesiousiybeon aesjiable. tHowven foraaditioaal sedarity spriefeorsd embadimersts t ,
t he pore size Of th & mat riﬁl is_ in fact 1 ﬁvera e ?Lo%;cﬂe | ndi,vi dual, si zes
of the pores (B %51"8993"’1 AVBRPHE S A fessdhatar§qua qglres. AR MoLRy
mat eri al cl@nprprefergbip have g poraisibe bf leEs franast agubl toi 15chamdenstaese vari ation in
these 15 individual sizes. Preferred filters for use in the present

i nvention have a tightly defined distribution of pore sizes such that the
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mnimzed. Preferably, the standard devi ation of t ore size distribution
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15% of the aveha@RaP&BpWEifEa dGe MUAILRT of Bores will include some variation in these
15 individual sizes. Preferred filters for use in the present invention have a tightly
defined distribution of pore sizes such that the difference between the maximum
pore size and the average pores size is minimized. Preferably, the standard
deviation of the pore size distribution is less than 30% of the average pore size, and
more preferably is less than 15% of the average pore size. In preferred
20 embodiments of the invention, the filter has a maximum pore size of less than or
equal to 30 nanometres, more preferably, less than or equai to 25 nanometres, and
most preferably less than or equal to 20 nanometres. In other embodiments, the
maximum pore size may be even lower in ordér to perform nanofiltration or reverse
osmosis, for example.
25
Preferred filters for use with the present invention are suitable for ultrafiltration, that
is to remove all particles of a size greater than 0.01 microns. In ancther preferred
embodiments the filter is suitable for nanofiltration or reverse osmosis. Reverse
osmosis filters are capable of removing everything (including salts and oiis) apart
30 from pure water (H,O) from a liquid. Nanofiltration removes particles of a size

greater than 0.001 microns (including aqueous salts).




20 enbodi nents of the invention, the filter has a maxi num pore size of |ess
than or equal to 30 nanonetres, nore preferably, less than or equal to 25
*nanonetres, and nost preferably |l ess than or equal to 20 nanonetres. In

ot her enbodi nents, the maxi num pore size may be even lower in order to
perform nanofiltration or reverse osnosis, for exanple. 25 Preferred
filters for use with the present inventionfare suitable for
ultrafiltration, that is to renove all particles of a size greater than
0.01 nicrons. The @lissthry befermedrafd plotalityi afsabditerse Thd $udr-filtess maytbabéxeack or

nanofiltratio d .S, Reve osnosi.s filters are ca e of
renovi ng ever &eﬁﬁc%#%%@ﬁg%? b%ytﬁ%ﬁégﬁﬁ' PREMGIRS tﬁ%ﬁf‘?'aﬂfepﬁwes‘&a?@{ﬁfs
(H20) from a |mgubecorhepadgrédsiatly fiver(RARVBgRBEVEN sAfuleF pore%izE8) BIbA] s
than 0.001 mc 0413 i ncludi ng aqueous salts). 4 The filter may be forned
of a plurality¥iP&Ub-filters. The sub-filters may be exact replicas of
each other sor may differ in any paraneter. For exanple, the sub-filters may
becone progressc} vely finer (have pro_gressi.veli/ smal | er pore sizes) along
the fluid pat Hddgionghiitars may be piaesdsinthg fivid pathastequiredhe f1uid path as
required. Preferably, the device of the present invention will filter water
with a pressure differential of any size. For exanple, the operating
pressure diff dtrefarably, tife device pf tHiepresentinvediionewill filker pvatéewithla/prpssateer

th 10 kPa, . of [ y. i h f 50 kPa-1500 kP
breferably | niaePis & 4% Yas" ot exbBiIE e cRprating BrSRuik JieoMiaser s0o
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It preferably 15 comprises at | east oné hydrophilic menbrane. Hydiophilic
menbr anes ar e 'atde a0 kBat1H0RKRa, mere nraterably inthraapge iof 168 &Pad1 @00 kiigh
themin prefer (=l sl d to gases. -In this way, not only is
the filtrati orﬁ%ﬁé%%ﬁ%@eﬁgle*%érjgﬂgrﬁd enbodi nents i nproved but it is
possible to use the filter even when it is not conpletely imersed in the
liquid. 20 Th face . area of the.of 1he rane filter terial _of the
present i nvent% P%Eﬁt}agim BIS3EPY Inypalign s Rrﬁ%‘lﬁa Y@d“ﬁ@br%@{%l'r e’g Rrefgiaply
greater thin Gompriges ambrieagtr efieermgdtophilicemeaibrasan IQ{)diomﬁlic RéMbiinek esm@bl y
?lut 0.3 nm2. Preferably,
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liquids and to gases. In this way, not only is the filtration offered by the preferred

em in preference to other

embodiments improved but it is possible to use the filter even when it is not
completely immersed in the liquid.

20
The surface area of the of the membrane filter material of the present invention is
preferably greater than 0.05 m? more preferably greater than 0.1 m?% more
preferably greater than 0.2 m?, more preferably greater than 0.25 m2. A preferred
surface area is about 0.3 m?. Preferably, the surface area is less than 1 m?.

25 |
Preferably, the membranes are capillary membranes. They are also preferably
semi-premeable. The membranes act to filter the water as only particles smaller
than their pore size may pass through them. The fibre membranes may incorporate
carbon or other chemical elements, or reverse osmosis membranes. A combination

30 of different types of filter membranes may be included in the filter. These may
include ultrafiltration, nanofiltration and reverse-osmosis membranes. |




25 Preferably, the nenbranes are capillary menbranes. They are al so
preferably sem -preneabl e. The nenbranes act to filter the water as only
~particles smaller than their pore size nmay pass through them The fibre
menbranes may i ncorporate carbon or other chem cal elenents, or reverse
osnosi s nmenbranes. A conbination 30 of different types of filter nenbranes
“may be included in the filter. These may idclude ultrafiltration,
nanofiltration and reverse-osnosis nenbranes. 5 Once water enters a
capillary rrerrbr(}mel wdter entérs ansbilanateabong iiis ﬁaﬁﬁéﬁ?d alefg ﬁé fubéﬂigé m@u;’ege
output. As a resylt ter may enter at an oi nt along the nenbrane a
reach the out plt AN AS,A sl waler Mayeitertas 2 @i ona the embraps ands
substantial |y adpnghadugitivhife kBB Bethgdfitered. i qui d reservoir, ensuring that
any liquid in the reservoir is in contact wth the nmenbranes, and passes

liquids in preference to gas. Preferably, the filter lies along over 70% of
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orientation. 15Pref bl t he output.includes a flowrestrictor. |
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Al ternatively, %@?érﬂ!d ShBsdimehts the prazaffinvettidnaliows IpLiEs sk Sisgenset fronegl cal
reactants may be used. Preferably, the punp is a piston punp conprising

a non-return veRAINERKPARYPrEAIEANai 1 nmay be passed into the container and a
pi ston shaft through which a piston head 25 may be noved such that air is
passed through the non-return valve. In one preferred enbodi nent, the punp

i s renmpvablie fPEigrebly, Hesuputisclidesod floweresingiard Ik asprelaired embedimest.itheed.
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Preferably, the reservorr friter, ar pi'tst_b_n sha
subst anti al | y egyextrattédiivmdnel devioe wbah theamnzzig isyn apopeapasient ral axi s.
These preferred features of the present

Preferably, the means for pressuring comprises a pump. More preferably, the pump
20 is a manually operated pump. Alternatively, other pressurising means such as
compressed gas, or chemical reactants may be used.

Preferably, the pump is a piston pump comprising a non-return vaive through which
air may be passed into the container, and a piston shaft through which a piston head
25 may be moved such that air is passed through the non-return vaive.

In one preferred embodiment, the pump is removable from the device to allow the

liquid reservoir to be refilled.

30 Inone preferred embodiment, the piston shaft runs through the filter. Preferably, the
liquid reservoir, the filter, and the piston shaft are substantially cylindrical and have
substantially the same central axis. These preferred features of the present
invention provide a compact device, thereby improving the portability of the device




I nvention provide a conpact device, thereby inproving the portability of
the device 6 Preferably, the filter conprises an annul ar housi ng having an
outer wall having a plurality of holes therethrough. In one preferred
enbodi nent of the present invention the filter is substantially
cylindrical. Preferably, the holes are distributed 5across substantially
the whole length of the filter. The filter6is preferably renovable fromthe
device. This allows the filter to be cleaned and repl aced as required. 10
The present invention may al so conprise a visual indicator allow ng

I nspection of the contents of the device For exanple, a transparent wi ndow
may be provi deftrefafabifethe; fiigr gompgess an annular poysing B@Ying ap ipuites wWalldhaving a
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regul ation neans y include a rel €ase valv gﬂ to rel ease
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liquid reserv0|r of the menbranes in the
pl ane normal to the entlre 20 length preferably defines an area greater
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w thin the rewar@dranmpmddwbsqmt ally across the reservoir. This hel ps
to ensure that liquid is in contact with the menbranes at all tinmes. 25 The

principles of the present invention have been found to be advantageous in

ot her contgxt srrRRESertifENYIBA Alayaldolcehiprisé ANisaXanditftor llodfeyinspestiorsefdhé or
spray paints, deodorants and perfunes, anpngst others, con entlo%d»'f‘ih%\/n
en
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the level of ljgidids¥vblpi n the container is low 30

Preferably, the present invention comprises a pressure regulator. For example, the
15 pressure regulation means may include a release valve adapted to release liquid
and/or air if the pressure in the container exceeds a predetermined level.

Preferably, the membranes lie along at least 90% of the length of the liquid reservoir.
Moreover, the outer perimeter of the membrénes in the plane normal to the entire

20 length preferably defines an area greater than or equal to 50% of the area of the
liquid reservoir in this plane. For example, the membranes may surround the liquid
reservoir, or, if placed within the reservoir, extend substantially across the reservoir.
This helps to ensure that liquid is in contact with the membranes at ail times.

25 The principles of the present invention have been found to be advantageous in other
contexts apart from water filters. For example, dispensers used for spray paints,
deodorants and perfumes, amongst others, conventionally require the dispenser to
be held in a given orientation, particularly when the level of liquid within the container
is low.

30
According to a second aspect of the present invention, there is provided a fluid

delivery device cornprising:




7 a fluid path defined by a liquid reservoir, one or nore nenbranes,
and an output; and, neans for pressurising the liquid reservoir,

~wherein the fluid path is arranged such that, when the output is in an open
5position a pressure differential induces a flowof liquid along the fluid
path through the one or nore nenbranes to the output, and wherein

" the one or nore nembranes and the |iquid réservoir are arranged such that
liquid in the reservoir is in contact with the nmenbranes in substantially
any orientation, and fiuidepatindebfimedby a liqeidireseresirane adameadembrapessaddanqui d
in preference to, _gas. ,The second aspect of the present invention allows
fluid to be digﬁgﬂggﬂdfronla fluid delivery device in any orientation..|Its

application is not feghé f préssufisingXiid RfUlid Assepfoinvat er and wi I | instead work
with any liquid. Equally, the pressure need 15 provi ded by air but

he . t b
may be provided by Wherefatbe fivis R0 ?”@?W%ébaﬁe WEEREiR QUEPYLIS ihaN PREY r ed
for filtraty onpoditish #PreBsiediff@entidltndIREE 3RS0 HBE™ diHg PR fuidpatRdnRlkgh he

requi renent to renove any particular natter fromthe device The pore Size
will instead b®ednessmaemerapiages tp theoutridui rements of the particul ar

device, on the basi : rd-ab : ' i ; LG t he
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one or nore nealargedssusht iatl liguid So dhe ireséryoinds os sontactewith tike Imembiangs in he
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pre- pressuili silagid ingréfecgnice togasr voi r before or during assenbly of the
devi ce Moreover, other neans for pressurising the reservoir are envisaged,

such as chem cal neans.
The second aspect of the present invention allows fluid to be dispensed from a fluid

delivery device in any orientation. Its application is not limited to the extraction of
water and will instead work with any liquid. Equally, the pressure need not be
15  provided by air but may be provided by any gas. Moreover, given that the device is
not required for filtration, the pore size of the membranes need not be iimited by the
requirement to remove any particutar matter from the device. The pore size will
instead be chosen according to the requirements of the particular device, on the
basis of such variables as: the viscosity of the liquid, the surface area of the

20  membrane and the applied pressure.

Preferably, the one or more membranes extend substantially across an entire length

of the liquid reservair.

25  The means for pressurising the liquid reservoir may involve mechanical means such
as a pump. Alternatively, they may include pre-pressurising the liquid reservoir
before or during assembly of the device. Moreover, other means for pressurising

the reservoir are envisaged, such as chemical means.

30 The one or more membranes need not act as a filter, but will pass liquids in
preference to gas. The device is arranged such that the one or more membranes

are always in contact with liguid in the liquid reservoir regardless of the orientation or

A T £ 3R e e - =1 51 <in54 Ao et 8 it




30The one or nore nmenbranes need not act as a filter, but will pass |iquids
In preference to gas. The device is arranged such that the one or nore

- menbranes are always in contact with liquid in the liquid reservoir

regardl ess of the orientation or 8 the reservoir. In one preferred

enbodi nent, the sidewalls of the liquid reservoir are substantially covered
" by the one or nore nenbranes. Accordin@ to a third aspect of the
present invention, there is provided a device for 5renpving inpurities from

wat er, the deviigeregenpiri aidsrggpr@férieuie%midwﬁteﬁb@ﬁféuiws af thie tiguid réssresivarer, a
fllter and an out mp for pressurising the liquid
reservoir suchsypﬁg”t“ﬂméﬂ"?rﬁg béiﬁ‘ﬁ%ﬁ'ﬁe B’émPFP ﬁ‘ﬁ"‘@ﬁ@??spom tion, a pressure
differential induces a flow of water along the fluid path through t he

filter to the output, the punp conprising: 10a non-return val ve through
whi ch air may Béc?fﬁlﬂﬂe‘éqtﬁtfé aspeet|of Hig rreserddnvestien, there is provided g dgyise
shaft through that air is punped

t hrough t he no%g\? lﬁftﬁg fﬂaﬁ‘ﬁ?@ﬁ“?ﬁ%@?é@“ﬁ%ﬁ% is substantially
surrounded by the falfmapatnsiefrmcbbsea liquld ¢egeodiinarfiter, dndtaneoutmiltr dndispect of
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a hon-return vaive through which air may be pumped into the liquid reservoir;
and,
a piston shaft through which a piston head may be moved such that air is
pumped through the non-return valve,
wherein the piston shaft is substantially surrounded by the filter.
15
Preferred embodiments of the third aspect of the present invention offer a portable
water bottle inco_rporaﬁng a fiiter, the bottle having a compact and ergonofnic des'ién.
The piston shaft passes through the centre of the filter, allowing an efficient use of
space within the device as well as providing a stable arrangement for actuation of
20 the pump. It also allows the surface area of the filter to be optimised without

interfering with the action or location of the piston.

Preferably, tﬁe filter of the third aspect runs along an entire length of the liquid
reservoir and passes liquid in preference to gas.
25
Brief Description of the Drawings
An example of the present invention will now be described in detail with reference to
the accompanying drawings, in which:
Figure 1 shows a device according to the present invention;
30  Figure 2 shows a cut away sectional view of the device of Figure 1,
Figure 3 shows a cut away sectional drawing of a replaceable filter cartridge that

may be used in the preferred embodiment of the present invention;




interfering with the action or |location of the piston. Preferably, the
filter of the third aspect runs along an entire length of the liquid
reservoir and passes liquid in preference to gas. 25 Brief Description of
the Draw ngs An exanple of the present invention will now be described in
detail with reference to the acconpanying draw ngs, in which: Figure 1
shows a device according to the present ingention; 30Fi gure 2 shows a cut
away sectional view of the device of Figure 1; Figure 3 shows a cut away

sectional dr awrFig@red showspHerfedte: dwaylsettiohal draivitgofalRimg it gy bseskd in t he
preferred enbodi rren{g of the esent invention; 9 Figure 4 shows a
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away sectional draw ng of a spray can accor e present invention. 5
Det ai | ed Descr ingent. The fol |l owi ng description relates to a particul ar
enbodi ment of the present invention in which the beneficial effects of the
i nvention are used to provide a water bottle which incorporates an

ef fective wat eDefailed Qescaipdioine of provi ding drinking water from

The foilowing description relates to a particular embodiment of the present invention
in which the beneficial effects of the invention are used to provide a water bottle
which incorporates an effective water filter capable of providing drinking water from
10 contaminated sources. However, other uses for the present invention are
envisaged, and will become clear from the following description. The invention may
be used in any circumstance where it is desirable to dispense liquids from a
pressurised container. For example, a container used to spray paint may be
operable in any orientation as a result of the beneficial effects of the present ]
15 invention. In particular, although the semi-permeable membranes described in
relation to the following embodiment are used for the purposes of filtration and
referred to hereinafter as part of the “filter” the principles of the present invention

apply equally to tasks that do not rely on filtration.

20  Figure 1 shows a water bottle designed in accordance with the present invention.
The bottle comprises a container 10 acting as a liquid reservoir attached to a cap 50
and lid 60 at one end and a removable base 30 at the other. A handle 40 is
integrally formed with the base 30 but has a degree of freedom afong the axis of the
container 10. When constructed the bottle is sealed and is both water- and air-tight.

25  Also shown in Figure 1 is a strap 70 attached to the bottle to aid portability.

Figure 2 shows a cross-section of the bottle shown in Figure 1. As can be seen from
Figure 2, a filter cartridge 20 is disposed within the container 10. The filter cartridge
20 abuts the base 30 and is removably attached to the cap 50 by a screw thread 54.

30 Various food grade seals 12 are provided so that the seal beiween the filter cartridge
20 and the cap 50 and base 30 is both water and air tight.
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20 Though the embodiment shown in the Figures uses a hand actuated pump
mechanism to pressurise the container, one skilled in the art will recognise that other
means for pressurising the container may be used in accordance with the present _
invention. For exampie, compressed gas or means to deform the container may be
used. For example, the container itseif may be fiexible so as to allow a user to

25  introduce pressure by squeezing the container.

The pump shown in the present embodiment is a simple 1:1 pump, in that the
pressure that the user must overcome to actuate the pump is equal to the pressure
in the container. Nevertheless, it is possible to use ratcheting, or gearing, systems
30  in accordance with the pump of the present invention. These mechaniams allows
easier hand actuation of the pump (and consequently enable to pressure inside the
container to be increased to a greater level than wouid otherwise be possible).




It is envisaged that the handle 40 may include cavities for the storage of
personal itenms. The handle 40 may al so lock into the base 30 when not in
-use (for exanple, through appropriately designed protrusions fromthe
handl e i nto the base). 20 Though the enbodi nent shown in the Figures uses a
hand actuated punp nmechanismto pressurise the container, one skilled in
“the art will recognise that other neans fot1pressurising the container may
be used in accordance with the present invention. For exanple, conpressed
gas or nmeans to deformthe container may be used. For exanple, the
container itself may he flexible so as to allow a_user to 25i ntroduce
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20 The carbon fiiter used in the preferred embodiment is an active carbon filter,
aithough other types of carbon-based filters (such as charcoal filters) may be
adopted.

Carbon filtration, which utilizes a process known as adsorption, is a particularly
25  effective technique for chiorine removal. Pesticides, herbicides, and other arganic
contaminants (especially volatile organics) may also removed by this material.

Carbon also removes trihalomethanes from the water. Trihalomethanes are a class
of chemicals which result from the interaction of chlorine and decaying organic
30  matter in the public water supply. These chemicals are known carcinogens, and the
high levels found in local water supplies have been a cause for concern in recent

years.




al t hough ot her types of carbon-based filters (such as charcoal filters) may
be adopt ed. Carbon filtration, which utilizes a process known as
-adsorption, is a particularly 25effective technique for chlorine renoval.
Pestici des, herbicides, and other organic contam nants (especially volatile
organics) may also renoved by this material. Carbon al so renoves
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chlorine from water. The present invention may employ a standard activated carbon
fiber fitter, well known in the art, or it may use a modified activated carbon fiber filter.

Examples of modified activated carbon materials are disclosed in US 4,831,011, US
15 4,366,085 and US 5,705,269.

The activated carbon matrix may provide, for example, bactericidal, cation-
exchange, anion-exchange, heavy metal complex formation or other additional

desired properties.

20
Though the spout 52 of the embodiment shown in the Figures is actuated by direct
movement away from the filter 20, other means for extracting the liquid from the
device are envisaged. For example, a variable valve mechanism, the valve being
open and closed through movement on a screw thread, could be used.

25

A pre-filter (not shown in Figure 2) may also be inciuded in the device. In one
preferred embodiment, this pre-fitter takes the form of a mesh that covers the lower
end of the container 10 when the base 30, handle 40 and pump are removed. The
mesh may include linear cut lines at appropriate positions such that when the base
30 30, handle 40 and pump are attached to the filter, the pump may pass through the
mesh without difficulty. Alternatively, the mesh may be removable from the device
prior to attaching the base 30, handle 40 and pump. The pre-filter is designed to




The activated carbon matri x may provide, for exanple, bactericidal,
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t hereby noving the piston”head 44 up an down ton s
This has the ehg&entagierio forcing air through the non- return val ve 46,
thereby increasing the pressure within the container After pressurising the

contai ner 10, the user opens the cap 50 by noving the spout
After pressurising the container 10, the user opens the cap 50 by moving the spout

52 away from the body of the container 10. The pressure forces the water through
15 the filter 20 into the cap 50 (via aperture 55) and uitimately out of the bottie for the
user to collect. Having passed through the filter 20 the liquid may be considered safe
to use (for example, as drinking water). The flow rate of the preferred embodiment
is approximately 2.5 litres/minute at an induced pressure differential of 0.25 bar.

20  Figure 3 shows the filter cartridge 20 of one preferred embodiment. As shown, the
filter cartridge 20 comprises a substantiaily annuiar housing 22 in which the fibre
membranes 24 are disposed. The outer wall of the housing 22 contains a number of
holes, allowing water from the container to enter the fibre membranes 24. These
fibres are substantially in the form of flexible tubes, with the sidewalls of the tubes

25 being semi-permeable. Water enters via the outer wall into the porous sidewalls of
the fibre membranes 24, and as it does so is filtered. The water then passes
through the fibre membranes into a receiving cavity 28. After the filtered water
reaches the réceiving cavity 28 it subsequently passes to the user via the cap shown
in Figure 2. As shown in Figure 2, the fibre membranes are supportéd within a resin

30 layer 26 at the upper end of the filter cartridge, this acts both to ensure the correct
location and orientation of the fibre membranes and to provide a seal to prevent
water that has not passed through the fibre membranes reaching the receiving




52 away fromthe body of the container 10. The pressure forces the water
through 15 the filter 20 into the cap 50 (via aperture 55) and ultimately
-out of the bottle for the user to collect. Having passed through the filter
20 the liquid my be considered safe to use (for exanple, as drinking
water). The flow rate of the preferred enbodi nent is approximtely 2.5
“litres/mnute at an induced pressure diffetential of 0.25 bar. 20 Figure 3
shows the filter cartridge 20 of one preferred enbodi nent. As shown, the
filter cartridggaviB0 conprises a substantially annular housing 22 in which
the fibre nenbranes 24 are di sposed. The outer wall of the housing 22
contains a nunber of holes, allowing water fromthe container to enter the
fi bre menbrane ' ; j ' 0, bl e
tUbes, wi th{ e B Yot FRakyrdpEhings b BU Sg Beinitable hEmbihee A paliEits
enters via t hewdubefilteegid fromtthetliqgidookothe piefrrreal émbodimené the openingsbarenes

ronbr anee. i Dt o SAEERfY Shall'tor ok fim, G, REh, WlbeTs R E% SRR SRR T e
recei ving cavi tgmag \iitusealﬁmqﬂmﬂdﬁw I]Eiq?;idssud:tg%s vaten st noti ms&hﬁoogb-semm in
Figure 2. As sho in.Fiqure.2, the fibre ranes. are. supparted within a
i n 30" | ayer MM otk fiincdent aiSssure ARy Plasertinreiog SropHFSIER0S oy 1
to ensure the mobdechg tiat pidseired Mther drivitagbd 8/ped bf fillgtidn &t AanBMrAivAanand
to provide a seal toq%ge\_/ent wat er that has not passed through the fibre

menbr anes reacKVRF&IE'Ieiving 14 cavity. Cearly, with snmaller openings
in the semg perneabl e nenbranes, snmaller particles will be filtered from
the liquid. In_the preferred enbodi ment, the openings are 5 sufficiently
smal | to perf of i filteriseffactive i repipve basteriacvilupes; Cysts, pArasites; ungiandaihethert o

renpbve vir Usefswét%P—BmeﬁatﬁbQéY'ls.:;lrﬂfé'c ,%Itép%&%svﬂ;rﬁ%r%ﬂb%i?&tmgﬁ‘ér.sfr&}ﬂrtﬂégh

such a fine filter wthout“sufficient pressure, esent invention
provi des neanswater. iS#fe ddnking waterds therefore daliverediie thecugsrsaged t ypes of
filtration are nano-filtration and reverse osnobsis. 10 The filter is
effective to renove bacteria, viruses, cysts, parasites, fungi and all
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than 5 units &gncieg simeﬂiticﬁ@érgbﬁism'ﬁf 2fb astganit ndnigorAnRY makstdlgl NabRiity is
turbidity levels between 0.05 and 0.3 turbidi t.y units.. )
reported in “turbidity units.” A reading greater than 5 units can be seen easily.
Treated drinking water should have turbidity levels between 0.05 and 0.3 turbidity
units.
25
Pathogens removed by the present invention include bacteria, protozoa, spores,
viruses, cysts, and worms. The drinking water limit for fecal coliform bacteria is one

organism for every 100 milliliters (mL) of sample water.

30 In preferred embodiments of the present invention the openings in the membranes
are smaller than 15 nanometres. More preferably, they are smaller than 10
nanometres. This ensures that viruses as well as bacteria are filtered from the




25 Pat hogens renoved by the present invention include bacteria, protozoa,
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For exanpl e, tFRMARIHIINS Hat iguidehauinglowgisurfacefensiervaleeswvil geperally seread
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preferably greater than 35"dynes/cm The menbrane preferably conprises
materials selected fromthe group consi sting of polytetrafl uoroethyl ene,
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For example, the membranes preferably have a surface tension of greater than 25

20  dynes/cm, more preferably greater than 30 dynes/cm, more preferably greater than

35 dynes/cm.

The membrane preferably comprises materials selected from the group consisting of
polytetrafluoroethylene, polyamide, polyimide, polysulfone, polyethersulfone,

25  polyvinylidene fluoride, polypropylene, polyvinyi chioride, polyvinyl pyrrolidone,
polycarbonate, polyacrylonitrile, cellulose, ceilulose acetate, mixtures, blends and
copolymers thereof.

Preferred membrane filter materials are selected from the group consisting of

30 polysulfone, polyethersulfone, polyvinylidene fluoride, polyvinyl pyrrolidone,
polyacrylonitrile, cellulose, cellulose acetate, mixtures, blends and copolymers
thereof.




16 A particularly preferred nenbrane filter material conprises a blend of
pol yet her sul f oneandpol yvi nyl pyrrol i done. Pol yet her sul f one( PES)

-pol yvi nyl pyrrol i done (PVP) bl ends are highly oxidant tolerant (>250,000 ppm
hours 5 for chlorine, tolerant to permnganate and ozone), are tolerant to
w de pH range (2- 12 continuous operation, <1 for cleaning), exhibit
"resistance to oils and grease, and are highgy hydrophilic. Al though the
filter may in some enbodi ments be ol eophilic, in other circunstances it 10
is desirable to filter oil fromthe initial water. For exanple, this would
be advantageous if drinking water is required froman initial source of
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deposits fromthe %?U pgﬂ}ln some enbodinents the filter cartrldge 20
conprises a pl G ArapRfigr s of fibre menbranes, each filtering

particles of dlfferl ng sizes fromthe liquid. The menbr anes may al so be
formed fromnon-fibrous materials, such as ceram cs. 25In the preferred
embodi ment of fReoyghdbe fitter mawinsone embogirpents bewigaphilie, in btheadirumstarssadi ng
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this reason the ong as 17 any liquid is in contact
with the fidter (that Is, it does not require the filter to be subnerged
entirely int
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20
In some embodiments the filter cartridge 20 comprises a plurality of layers of fibre
membranes, each filtering particles of differing sizes from the liquid. The

membranes may also be formed from non-fibrous materials, such as ceramics.

25  Inthe preferred embodiment of the present invention, the outer wall of the annular
housing 22 of the filter cartridge contains a plurality of holes. Preferably, these lie
along the entire length of the filter cartridge 20. This allows water to be extracted
from the device regardiess of the device’s orientation (as water will always be in
contact with the fibre membranes 24). As water is passed through the filter

30 membranes in preference to air, opening the cap 50 will always filter water and
provide it to the user in preference to releasing air and thereby reducing the
pressure in the storage area. For this reason the device may be used as long as




Sregardl ess of orientation. The preference for releasing liquid over air is
al so used to provide a spray that works with the device in any orientation.
~Such a devi ce operates anal ogously to the 10 enbodi ment shown in the
Figures but uses an adapted cap to ensure that the liqui-d was rel eased from
the device in the formof a spray. The housing 22 shown in Figure 3 extends
-around the circunferential sidewalls (bothiynternal and external) of the
filter cartridge 20, and al so covers the end walls, 15 particularly the
bottom end (t Nahyifuic B9 LRRARR: WAnARE her ik i%oﬁ%tolegrﬁoﬂ%%lﬁr% thEteY 18 Be
cavity 26). It should also be understood at the cartridye may conprise a
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the filter nmenbrane itself (in addition, or alternatively, to the
pre-filtration provided by the above-described pre-filter). 25 The filter
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protective layer on its inner wall. This protects against damage to the fragile fibre

i

membranes when the device is assembled (for example, when the piston shaft 42 is
placed in position through the centre of the filter cartridge 20).

20
The holes in the housing 22 may comprise a mesh, such that large particles in the
liquid are removed before they reach the filter membranes. This provides a pre-
filtration process before the liquid enters the filter membrane itself (in addition, or
alternatively, to the pre-filtration provided by the above-described pre-filter).

25

The filter cartridge is removably attached to the reset of the device as shown in
Figure 2. An advantage of this architecture is that, although fuily sealed when in
place, the fiiter cartridge may be removed for cleaning or replacement at any time.
In this way, the entire device need not be replaced if the fiiter cartridge becomes

30 damaged in some way.

Though not shown in the Figures, a visual indicator may be inciuded to allow the
user to identify the contents of the container. For example, this could take the form




10 that the pressure within the container has reached a certain |evel, or
may di sable the punp (or other pressurisation neans) once the pressure
~reaches this level. A possible pressure regulation device is shown in
Figure 4, which also shows the non-return valve in nore detail. As can be
seen in this Figure, the non-return valve 15 46 has a nushroomli ke shape.
"~ When the punp head 44 is introduced to theypunp shaft 42 the pressure in
the punp shaft 42 causes the lateral extremties of the non-r}e}tlurn val ve 46
to rise slightlyy.a I P 1 i ol es |
the punp shgft OZZ ﬁe\‘;\?\u o ﬁgﬁﬁ%qnemgegldé P’g tﬁ%%\?;{e R\dé?gr & aeg{?éérﬁdt i es
of the non-r et 8PROGIMNSN, UDG eatiee side-wals efthe wontairtee see hnibs&snt%ytranﬂnmnt gas

| eavi ng the 20contai ner 10. The pressure is regulated by a ball bearing 441
di sposed within a passageway at the tip of the punp head 44. The ball
beari ng 441 i sThe amsent ipvanittn mapalkso inchides aeprpssgie téﬂwh[fn@hé@édt?uﬁeﬂﬁ
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15 46 has a mushroom-like shape. When the pump head 44 is introduced to the pump
shaft 42 the pressure in the pump shaft 42 causes the lateral extremities of the non-
return valve 46 to rise slightly, allowing air to enter the container 10 via holes 48 in
the pump shaft 42. When the pump head 44 is removed the lateral extremities of the
non-return valve 46 are retracted over these holes 48 to prevent gas leaving the

20 container 10.

The pressure is regulated by a ball bearing 441 disposed within a passageway at the
tip of the pump head 44. The bail bearing 441 is biased towards the tip of the pump
head 44 by a spring 442. When pressure is applied to the container 10 the ball
25  Dbearing 441 retracts down the passageway by a distance depending on the applied
pressure. If the applied pressure reaches a pre-determined maximum levet then the
ball bearing 441 is retracted to such an extent that air may pass through an escape
passageway 443 and down the pump shaft 42, thereby preventing additional
pressure from being appiied to the container 10. The pressure required to retract
30  the spring 442 will depend upon the length of the spring 442 and the spring constant
(according to Hooke's law). In this way the maximum pressure that can be applied

to the container is regulated.




As an exanple of the utility of pressure regul ation, consider reverse
osnosis. 10 Reverse osnosis filters are capable of renoving salt from

-wat er. However, as water fromthe storage area is filtered, that which
remains in the storage area becones nore concentrated. This increases the
i kel i hood that salt will get clogged in the filter, thereby reducing the
“filter's useful lifetine. It is therefore agvantageous to provide a
mechanismto prevent this eventuality arising. 15 It is al so advant ageous
to regulate the pressure applied to the device to account for any failure
in the filter nmenbranes. For exanple, should the filter become clogged it
woul d be unsaf e §ealingring 4fdievsadioangure thatair is fagtedintestbe devide whe thenkead
possibility that,; ] f.or r h the filter..20 1In
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flow. Cross flowfil tre*ltli onwﬁr géeéses, unl i ke conventional dead end
filtration, haP&achonqfig pUAPSEAd4de that is continuously swept by flowi ng
liquid. A portion of the feed fluid passes through the filter to becone

filtrate, or perneate, fluid. The other portion 30 of the feed fluid
conti nues past 78RN exaMple pkHeautdify of Rrassuteneegulation; censideraeversecesmesis.c,
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of large v unes of water cont ai ni ng suspended matter. Hollowfiber filter
e e G M B B TR e P ioneS B35 P
any failure in the filter membranes. For example, should the filter become clogged it
would be unsafe to force water through it at high pressure due to the possibility that
contaminants may also be forced through the fiiter.
20
In some circumstances it may be beneficial to create a flow of liquid in the container
and around the filter. This has been found to reduce the rate at which fiiter
membranes become clogged, and thus ineffective. In one example, the expulsion of
liquid at a given pressure (for example, by the pressure regulation mechanism) may
25 be adapted to create an appropriate flow.

Cross flow fiitration processes, unlike conventional dead end filtration, have a
filtration surface that is continuously swept by flowing liquid. A portion of the feed
fluid passes through the filter to become filtrate, or permeate, fluid. The other portion
30 of the feed fluid continues past the fiiter media and exits the filter unit as
concentrate, or retentate, fluid. The shear of the flowing liquid along the tube wall
minimizes the buildup of the solids on the filtration surface. Thus, cross-flow




Cross-flow filtration is a pressure-driven filtration process in which the
process liquid flows parallel to the nenbrane surface. Under a pressure of

10 pounds per square inch (psi) to 100 psi, the filtrate passes through the

1

menbrane and exits as clear perneate. The rejected species are retained and
coll ected for disposal or recycling. 15 The nenbrane's performance is
nmeasured by the perneate flux and the rejegpion of the constituent netals.
In addition to the pore size, pore construction is critical to the
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accunmul ating within the nenbrane, UF nenbrane pores do not 25 plug.
Cleaning of 'these filters is thus easy and inexpensive and routine cleaning
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pul sed or subj QEHIR] MEYMPrRRE e Be coptained i AUNSYSIUME-achi eve opti mum r enoval
of foulantgg 21 As nentioned previously, the principles of the present

invention may be used in other applications. In particular, by providing
one or nore nekfRsenfiaw tilratiendg apsessaee driven filtation nreesss irewiieh the pyocass lighidr
exanpl e, hydr opbid b&raflél 18 HRARBMb NaRes | a4,
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application of 6 af I : ol j i f the container.
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exanpl e a Hon- dheognibrans's pgrdropinice ismeasuredingtheipetmeatp dmased e rejectiohan

oil). The presgur ually 10 applied as in the enbodi nent
descri bed abov@g%{'%ﬁ?@ﬁﬂ%ﬁyew the container may be pre-pressurised.

Unlike the filtration task described above, a dispenser designed to
Lot On 2 AN 1 h8 hon Size"Bbre Somslrlttion is cPiieilto the Pertbrmance of 4
membrane. Conventional filters have imregularly shaped pores that permit
20  aggregation of particles at bottlenecks and crevices within the cross section of the
filter. The filtration membrane pores are asymmetrical and shaped like inverted
cones, with smaller diameters on the feed side and larger diameters on the
permeate side (Figure 3). Since any particle that passes through a pore continues
unimpeded without accumulating within the membrane, UF membrane pores do not
25  plug. Cleaning of these filters is thus easy and inexpensive and routine cleaning
allows for repeated use over long periods of time. With proper operation and

maintenance, UF membranes will operate for several years without replacement.

Membranes may be used in hollow fiber configurations. Hollow fiber membranes are

30 made by extruding polymers into the shape of a tube. Hollow fibers are resistant to
channel plugging. Hollow fiber may be back pulsed or subjected to reverse flow
conditions to achieve optimum removal of foulants.




15 renove particles of a given size fromthe liquid. The pore size may be
chosen instead on the basis of the preferred flow rate given the viscosity
-of the liquid, the surface area of the filter and the pressure within the
contai ner. Although the nenbranes in the above exanple are shown to be
enconpassed by 20 the container, the reverse arrangenent may al so be
effective. That is the container may be supgounded by the nenbranes. As
such, the liquid would be held in a region surrounded by the nmenbranes.
Figure 5 shows an exanple of a spray dispenser 100 which functions in any
25 orientation. A nenbrane 120 is deployed within the outer wall of the

di spenser, def iA% Mgntionadpieyiouslyetheadrinciples of thieipresent imvemtion meayl e used in
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separate 10nenﬁ'feaWG§SWLﬁﬂdt ng al ong substantl ally the entire length of each
corner. Only a single nmenbrane is shown in Figure 5. However, it is also
envi saged that there may be nmultiple layers in the sidewalls, consisting,
for exanpl e, oUnMed’ﬂtwidnetasmgesﬁﬁbééabu@ gr dispereser tesignedUtd fuketigrhie any
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the formof hollow tubes and sinply replace the conventional extraction
straws found in prior art devices In this way, the cost of manufacturing a
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menbr ane has been placed in the dispenser, its flexi b|||t_¥ allows it to be
the container, the reverse arrangement may also be effective. That is the container

may be surrounded by the membranes. As such, the liquid would be heid in a region
surrounded by the membranes.

Figure & shows an example of a spray dispenser 100 which functions in any

25 orientation. A membrane 120 is deployed within the outer wall of the dispenser,
defining a liquid reservoir 140 within the membrane 120. A mixture of gas and liquid
is disposed in the liquid reservoir and is placed a higher pressure than the outside
atmosphere.

30 Thearea between the membrane 120 and the outer wails of the dispenser defines a
transfer region 130 and a cap 110 seals the top of the transfer region from the
outside atmosphere. When the cap is opened a pressure differential exists between




25l ocated as desired. For exanple, it many be pushed agai nst the sidewalls.
It has been found that if the pores in the nenbrane walls are sufficiently
~small to ionize the water passing therethrough an advant ageous
capillary-like effect aids the transfer of the liquid through the transfer
region. 30 23 and the outside atnosphere. For exanple, a punp of the kind
“described inrelation to the water filter apove may be used. Alternatively,
chem cal nmeans may be enployed, or the sidewalls of the device may be

flexible such thafigud te%_efvoﬁ%daﬁé)bﬁtsiaé%ﬁuéﬁem{_c%gssﬁgﬁ' (e 1 b&rdieed t@t?oug{h
Applications that benefit fromthe orientation-indepéndent effects of “the

present i nvent ittmmefbranedntathe trapgfervegian andiutimately thypualy thetaptte be sppelled
deodorants, ki tehepQfdcts and perfumes. These devices conventional Iy
beconme ineffective I'n nost orientations when the anount of |iquid renaining
Is low as they require liquid to enter 10an extraction tube at a specific
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to pass |ipyi driefipafdsfURRMY dishgP@ibstantially the entire length of each corner.

Only a single membrane is shown in Figure 5. However, it is also envisaged that
there may be muitiple layers in the sidewails, consisting, for example, of membranes
having differing granularities. Unlike the membranes described in the context of the

15  water filter above, the membranes shown in Figure 5 are not in the form of hollow
tubes. However, it is also envisaged that holiow tubes may be used in this context
(and that alternative arrangements may be made in' the case of the water filter
above). Similarly, the membranes need not be integrated with the walls but may be
independent of them.

20
In some embodiments, the membranes are in the form of holiow tubes and simply
replace the conventional extraction straws found in prior art devices. In this way, the
cost of manufacturing a dispenser that functions in any orientation is reduced. Once
the hollow membrane has been placed in the dispenser, its flexibility allows it to be

25 located as desired. For example, it many be pushed against the sidewalls.

it has been found that if the pores in the membrane walls are sufficiently small to
ionize the water passing therethrough an advantageous capillary-like effect aids the
transfer of the quuid through the transfer region.

30
Though the dispenser shown in Figure 5 is pre-pressurised, a number of other
techniques may be used to introduce a pressure differential between the container




15 2. A device according to claim1l, further conprising neans to
pressurise the liquid reservoir. 3. A device according to claim2, wherein
~the nmeans to pressurise the liquid 20reservoir is manually operative. 4. A
devi ce according to claim?2, wherein the neans to pressurise the liquid
reservoir conprises a punp. 255.A device according to claim2, wherein the
* means to pressurise the liquid reservoir cefiprises a punp. 6. A device
according to claiml1l, wherein the liquid reservoir is pre-pressurised. 30

7. A device ac i J el h L qul I [ a
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5
Applications that benefit from the orientation-independent effects of the present
invention include, but are not limited fo, spray paints, spray deodorants, kitchen
products and perfumes, These devices conventionally become ineffective in most
orientations when the amount of liquid remaining is low as they require liquid to enter
10 an extraction tube at a specific point.




extend substantially across an entire length of the liquid reservoir. 10
11. A device according to claim1l, wherein the one or nore nenbranes are
hydrophilic. 12. A device according to claim1, wherein the one or nore
menbr anes are 150l eophilic. 13. A device according to claim1l, wherein the
ornie or nore nenbranes are disposed within the liquid reservoir. 20 14. A
devi ce according to claim1, wherein the oA® or nore menbranes forma
sidewal | around the liquid reservoir. 15. A device according to claim 1,
wherein the device is a spray dispenser. 2516. A device according to claim
1, wherein the device is adapted for use with fluid conprising spray paint,
spray deodorant, Kkitchen product, or perfune. 17. A device according to
claim1l1, where ‘¥M§Zoutput is a nozzle having an open position and a
closed position, where liquid may be extracted fromthe 30device when the
nozzle is in an open position. 18. A device according to claim1, wherein

the pore si%Ze df tha flushiielvepsdésced esaptidian or equal to 25 nanonetres and
the menbranes act ag ﬂﬁidfﬁaltltl %refined by a liquid reservair, one or more membranes, and an

output;
wherein the fluid path is arranged such that, when the output is in an
open position a pressure differential induces a flow of liquid along the fiuid path

10 through the one or more membranes to the output:
and wherein the one or more membranes and the liquid reservoir are

arranged such that liquid in the reservoir is in contact with the membranes when
the device is in substantially any orientation, and the one or more membranes
are adapted to pass liquid in preference to gas.

15
2. A device according to claim 1, further comprising means to pressurise the

liquid reservair.

3. A device according to claim 2, wherein the means to pressurise the liquid

20  reservoir is manually operative.

4. A device according to claim 2, wherein the means to pressurise the liquid

reservoir comprises a pump.

25 5. A device according to cfaim 2, wherein the means to pressurise the liquid

reservoir comprises a pump.

B. A device according to claim 1, wherein the liquid reservoir is pre-
pressurised.

30
7. A device according to claim 1, wherein the liquid reservoir comprises a

flexible wall such that a pressure differential may be established by squeezing

the device.




26 19. A device according to claim 18, wherein the pore size is |less than or

equal to 20 nanonetres. 520.A device according to claim 18, wherein the
pore size is less than or equal to 15 nanonetres. 21. A device according

to claim1, wherein the nenbranes are |ocated within an annul ar housi ng
having an outer wall conprising a plurality of holes 10therethrough. 22. A
devi ce according to claim 21, wherein the 4%l es are distributed
substantially across the entire Iength of the housing. 1523.A device
according to claim1, wherein the output conprises a flow restrictor. 24.A

d f n | mhhd ce co ng. a
i ui d path defpned byoacridssom i Luiot 1hEreih e gﬁ%eah i hirﬁéﬁa;"fffd;esz?ﬁ

punp for presdlpwitwbes.he |iquid reservoir such t hat e ol
an open position, a pressure differential induces a flow of |iquid al ong

the fluid path through the filter to the output, the punp conprising:
5 9 A device according to claim 1, wherein the one or more membranes are

flexible.

10. A device according to claim 1, wherein the one or more membranes

extend substantially across an entire length of the liquid reservoir.

10
11. A device according to claim 1, wherein the one or more membranes are

hydrophilic.

12, A device according to claim 1, wherein the one or more membranes are

15  oleophiiic.

13. A device according to claim 1, wherein the one or more membranes are

disposed within the liquid reservoir.

20 14. A device according to cfaim 1, wherein the one or more membranes form

a sidewall around the liquid reservoir.

15. A device according to ciaim 1, wherein the device is a spray dispenser.

25 16. A device according to claim 1, wherein the device is adapted for use with

fluid comprising spray paint, spray deodorant, kitchen product, or perfume.

17. A device according to claim 1, wherein the output is a nozzle having an
open position and a closed position, where liquid may be extracted from the

30 device when the nozzle is in an open position.

18. A device according to claim 1, wherein the pore size of the membranes is

less than or equal to 25 nanometres and the membranes act as a filter.




a non-return valve through which air may be punped into the [iquid
reservoir; and, 25a piston shaft through which a piston head nay be noved
such that air is punped through the non-return valve, wherein, the piston
shaft is substantially surrounded by the filter. 25. A device according to
cl'aim 24, wherein the liquid reservoir, the filter, and 30the piston shaft
are substantially cylindrical and share a 8®mmon axis. 26. A device
according to claim 24, wherein the filter extends fromthe output along
substantially an entire length of the liquid reservoir. 27 27.A device

according o chel m AddeiBeaRbardiie 1o dlab' e AL ACH It WL 58 1ddChl:

528. A de\gll ce according to clai mr,%éel V\Eereil nt er ou S?R rcon%)é ﬁsi%ssa&ﬁ’gz% e,
t he nozzl e havPW‘é‘thrE@ﬁop’@éﬁeﬁ on and a cl osed position. 29.A device _
according to claim 24, wherein the punp is manual |y operable. 1030.A device

according to claim 24, wherein the filter conprises a plurality of
menbranes. 5 20. A device according to claim 18, wherein the pore size is less than or

equal to 15 nanometres.

21, A device according to claim 1, wherein the membranes are located within
an annular housing having an outer wall comprising a plurality of holes

10 therethrough.

22. A device according to claim 21, wherein the holes are distributed

substantially across the entire length of the housing.

15 23. A device according to claim 1, wherein the output comprises a flow

restrictor.

24.  Adevice for removing impurities from a liquid, the device comprising: 7
a fluid path defined by a liquid reservoir, a filter, and an output; and,

20 a pump for pressurising the liquid reservoir such that, when the output is
in an open position, a pressure differential induces a flow of liquid along the fluid
path through the filter to the output, the pump comprising:

a non-return valve through which air may be pumped into the liquid

reservoir; and,
25 a piston shaft through which a piston head may be moved such that air is

pumped through the non-return valve, wherein,
the piston shaft is substantially surrounded by the fiiter.

25. A device according to claim 24, wherein the liquid reservoir, the filter, and

30 the piston shaft are substantially cylindrical and share a common axis.

26. A device according to claim 24, wherein the filter extends from the output

along substantially an entire length of the liquid reservoir.




31. A device according to claim30, wherein the filter menbranes are semi -
perneabl e and hollow. 15 32. A device according to claim 31, wherein the

filter membranes extend along substantially the entire |ength of the
filter. 33. A device according to claim24, wherein the filter conprises an

annul ar 20housi ng having an outer wall conprising a plurality of holes
t heret hrough. 34. A device according to cRaim 33, wherein the holes are
distributed substantially across the entire length of the filter. 2535 A
devi ce according to claim 24, further conprising a visual indicator for

rovi di ng an i ndi cal ; : Oh,t Lce. I
gccor di ng to clgg'i m %49&%'8% tﬁ?roﬁ@%ﬁ&ﬁiwgﬁ% %ﬁ%%ﬁ#@grog%tgowds%gﬁ .ﬂRW
devi ce accor di fagtiatorc| ai m 36, wherein the pressure regul ator conprises a
val ve adapted to prevent the pressure in the liquid reservoir being raised
above a predetermned level. 28 38. A device according to claim 24,

wher ei n thes ouRhut Asiguicecacteuidiny ta cieordatberbin! therout@@- congiesCenozzle,

according to claim38, wherein the s_econd(?ry filter is a carbon
the nozzle'having an open position and a closed position.

29. A device according to claim 24, wherein the pump is manually operable.

10 30. A device according to claim 24, wherein the filter comprises a plurality of

membranes.

31. A device according to claim 30, wherein the filter membranes are semi-

permeable and hollow.

15
32. A device according to claim 31, wherein the filter membranes extend

along substantially the entire length of the filter.

33. A device according to claim 24, wherein the filter comprises an annular

20 housing having an outer wall comprising a plurality of holes therethrough.

34. A device according to claim 33, wherein the holes are distributed

substantially across the entire length of the filter.

25 35. A device according to claim 24, further comprising a visual indicator for

providing an indication of the contents of the device.
36. A device according to claim 24, further comprising a pressure regulator.

30 37. Adevice according to claim 36, wherein the pressure regulator comprises

a valve adapted to prevent the pressure in the liquid reservoir being raised

above a predetermined ievel.




5filter.

-

28
38. A device according to claim 24, wherein the output is preceded by a

secondary filter.

39. A device according fo claim 38, wherein the secondary filter is a carbon

5 filter.




