A FLOW SYSTEM OF A DI ALYSI S DEVI CE AND A PORTABLE DI ALYSI S DEVI CE Techni ca
Field The present invention relates to a flow systemfor use in the

di al ysi s wevi@asayd a portabl e dialysis device containi prgTsaiehofobepso syst em
Background Ki dneys are vital organs of the humans honeostasis system
Ki dneys act as a natural filter in the body which renove toxic netabolic

wastes such as UpegrboRyLhgubbAod. piaHIeY < BEVIEE RimMal buRGhRRR MY | ead
to an accunul ation Of tOXi ns an o an inbal anced el'ectrolyte 1T éevel in the
bl ood, which may result in undesi pahLgsr8ppEvVEEEI ons that are hazardous to
an individual's health. In this regard, patients with inpaired

ki dneyfunctionality wll usually have to undergo dialysis for the renoval
of toxic wastes in the blood and &g@hhgga&e?gg&ation of the optimal |evel
of electrolytes in the blood. For the past few years, the predom nant form
of dial ysis used The patisemts intdnteiah stapaetesenab di sEbkse EESREN ifor
henodi al ysi s. Henodi al ysi.s.i nval ves .t he use of an tracor.por.eal, system for
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amount of thgopakignhgSshhgod1bhireyghenm.filtering unit or dialyzer. In
conventional henodi al ysis processes, patients nust spend hours imobilized
t hroughout the duration of the dialysis, encunbering the patient's

Background

10 Kidneys are vital organs of the humans homeostasis
system. Kidneys act as a natural filter in the body which
remove toxic metabolic wastes such as urea from the
blood. Kidney failure or malfunction may lead to an
accumulation of toxins and to an imbalanced eiectrolyte

15 level in the blood, which may result in undesirable
repercussions that -are hazardous to an individual’s
health. In this regard, patients with impaired kidney
functionality will usually have to undergo dialysis for
‘the removal of toxic wastes in the blood and for the

20 restoration of the optimal level of electrolytes in the
blood.

For the past few years} the predominant form of
dialysis used for patients with end-stage renal disease
(ESRD) is hemodialysis. Hemodialysis involves the use of

25 an extracorporeal system for the removal of toxins
directly from the patient’s blood by paésing a large
amount of the patient’s blood through a filtering unit or
dialyzer. In conventional hemodialysis processes,
‘patients must spend hours immobilized. throughout the

.30 duration® of the dialysis, encumbering the patient’s

"mobility. Another drawback of hemodialysis is the need to



mobi lity. Another drawback of henodialysis is the need toutilize an

anti coagul ant during the treatnent process, which may inevitably increase
t he ri sk wh 200/@rgral henorrhages . The other form of di 2cysicaoeeseeksd or
patient with kidney failure is peritoneal dialysis, nost commonly applied
in the follomﬁng t wo techniques "continuous anbul atory peritoneal

di al ysi s" D and auto ted dlal SIS P PD, fresh
di al ysate |s ?n uéed 4'ht 6" Coagﬁlen% slgﬁégﬁl perﬁf&%gél 8§€Ft

where, by nmeanscaf faff u&heﬂa_taﬁugbohh@m@sbe an@ elre@,tkr obyt eanrt@rtnlaa bl ood
are exchanged with the dialysate across the peritoneal nenbrane. To all ow
suf ficient dPPPGSTBAIBE-the el ectrol ytes and netabolic waste to occur, the

di al ysate is'retairfed ae(]let]he BQHOfEﬁ‘aEa gﬁgﬁegor@@éa 3 'tp/a€§én@ &qupl e of

hours before renoval rep acenent spent dialysate) wth fresh
di al ysabe. Mijldneglr ahbatuse oflszorpelrumaahbmzailqrqaq)er mosrealkodmanyyi s ar e
a low |l evel of OXIn cleghanc contlnuousL pl ace the
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hi s/ her dail ¥mBGlh¥btieSpe T O ONEA CONE: 4 hes aHoVerarmd) ored prabkens el
convent’i onal henDdlaI¥5|s and conti nuous anbul atory peritoneal dialysis

treat nents, BeréRaned p@ﬁ@#ﬁ%&ﬂ"(ﬁﬁﬂ®%1SIPAﬁ§FQkﬂﬁﬁﬁﬁbr%W@lb%@ﬁedé§eloped
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patl ent is resti ng e IS exchange and ace aut omat |
Thi s allbows WhErHDreb&reqmemsv of diffusion, metabollc waste and

electrolytes 1in the blood are exchanged with the
dialysate across the peritoneal membrane. To allow
sufficient diffusion of the electrolytes and metabolic
waste to occur, the dialysate 1s <retained in the
15 abdominal (peritoneal) cavity for a couple of hours
before removal and replacement (0of the spent dialysate)
with fresh dialysate. Major drawbacks of continuous
ambulatory peritoneal dialysis are a- low level of toxin
clearance, and the need to continuously replace the spent
20 dialysate, which can be arduous for the patient and
| disruptive to his/her daily activities.

To overcome the above-mentioned problems of
conventional hemodialysis. and continuous ambulatory
peritoneal dialysis treatments, automated peritoneal

25 dialysis (APD) devices have been developed 1in recent
years. In APD, dialysié is performed at night, or while -
‘the patient is resting. The dialysate is exchanged and
replaced automatically. This allows for more frequent
changes of dialysate and better toxin clearance with

30 minimal interruption to the patient’s daily activities.



changes of dialysate and better toxin clearance with mninmal interruption
to the patient's daily activities. However, all dialysis techniques

descri bedwvelzowerssg78l | suffer from several drawbacks. FoPCERGaWI9M0230

henodi al ysis fails to renpbve protein-bound toxins, while peritoneal .
dialysis entails a significant |oss of beneficial proteins for the patient.

Herodi al ysis CAPD ngeégP fali) tg,onoude QQE%HE"%@LG%&‘&P' 1y %@%%C
t oxi ns, because of Tim tafion of “applFication ti and/or volume o
di al ysat e usedilluestDfepstf manstseaiaiiad) drhrbeakes wher erdihe eampdieal ysi s

device conprijses a regenerating unit, such as a, sorbent that regenerates
spent di al ysAEBOLRLYEHEr APH 1S & RN gRTCBF 1R HReRRNdi APYLNs, déViidEs are

often too | apge;t@nbg1pordiallyeand dhes of or e do NQdn i MENYe a1paki enles'
mobi lity. Such devices are al'so cunbersone due to the bul ky nature of the
sor bent Susedbeneéhsiipd guerfimies r Eguvdihef prhéendxi Ndemodivl yhi $ s CAPD

requi r ement rgaulé]_g[gg ff r.qm %Qe irnt\gir étter%t.mlﬁe gietgaenggvif& Iur%e%q%i tion,
the flow s_ys?em o] nown regenepr aty ng h&kodial ysi's ISTARETS requires - a '
plurality of tpuips, wlicahsen dfurnnindasidsraldy apeleasesohheinvenald/osi ze,
wei ght and power consunption of the device. There is a need to provide a
f1 ow syst em FetuBedicdl ysias Yfice 9t (Bver Eoner %‘?W‘éﬁ%%n%?rgi i of&t es

one or nore gbstbe disadvantages desehifedsabovedefhece i Sorfh S s negd to
provide a flow systemfor the dialysis device, I ch ensures proper and
effici édt funegeoaragiog tureiti abyshs a@evieceswrbhott Tompr awigenegasest he
sl ze, spent dialysate, the overall size and weight of these
dialysis ‘devices are often too large to be portable and
therefore do not improve a patients’ mobility. Such
devices are also cumbersome due to the bulky nature of
15 the sorbent used to ensure adequate removal of the
toxins,,' which is a requirement resulting from the
intermittent use of the device. In addition, the flow
system of A known regenerating hemodialysis devices
requires a plurality of pumps, which in turn uhdesirably
20 increases the overali size, weight and power consumption
of the device.
| There is a need to provide a flow system for a
dialysis device that overcomes or at least ameliorates
one or more of the disadvantages described above. There
25 is also a need to provide a flow system for the dialysis
device, which-ensures proper and efficient functioning of

the dialysis device without compromising on the size,

weight and power consumption of the device.

30



wei ght and power consunption of the device. Summary of invention According
to a first aspect, there is provided a flow system of a dialysis device
conpri si ngo 2809isad7gsat e conduit which is capabl e of bei rgrise26dowoerso

comuni cation with the peritoneal cavity of a patient's body and of being
in fluid communication with a flow path, said flow path allow ng dial ysate
to flow froma patient's body't#)a.sorbe t.c%gqple of renoving contam nants
within said dialysate in an out TEF o dE Y SH-H i nf1 ow node returni ng
said dialysate substantially free of contam nants to said patient's body; a
punp for nvvina*said.dialysate along said flow path in both the outflow
mode and i nfl oAGfsdelinghdta l GLaBEt pspROkal e sposRECEI dng 3aifd o ow

th and bei fi : I .oyt - .all id dial te t
Frow from sardoaral eare ondail P dara SaPRant Por romoval of oo

contam Bants therei g Gmlysatdeconfiliow whdeh dlsl avapditaleysaf ebsihgt dmtial |y

free of said contanjnants to fl ow back to said dial ysate conduit for
{ransni sof on td SHd BAFTEALCE CREHy ¥ N ahbagdA S ReHe FRORESy <t bmidoes

not require a Rdfi@ddys oboRyPEndio or ketiRg digl ysis devbrausahitastionel y.
More advant ageously, only a Single punp is required to punp fluid to the
sorbent and t heviddf terf pickeattht heapdt feav' BabbdyllIWisgstigalvseant Ity

educes e oL A FIp LB, BhslEBskel oy SV PeEoB Bk apSRe o
10 removing contaminants within said dialysate in an
outflow mode and in an inflow mode returning said
diaiysate‘substantially frée of contaminants to said
patient’s body;
a pump for moving said dialysate along said flow
15 path in both the outflow mode and inflow mode; and
a plurality of wvalves disposed along said flow path
and being configured to, in the bufflow mode, allow
said dialysaté‘to flow f;om said dialysate conduit to
said sorbent for removal of contaminants therein,. and
20 in the inflow mode, allow dialysate substanfially free
of said contaminants to flow back to said dialyéafe
coﬁduit for transmission to said patient’s body.
Advantageously, the flow system does not require a
plurality of pumps to work the dialysis device
25 effectivéiy. More advantageously, only a single pump is
required to pump fluid to the sorbent and thereafter back
to the patient’s body. This significantly ‘reduces the
size and weight of the dialysis device and also saves on
. operating power, thereby further saving on space required
30 for smaller battery size reflected in the embodiments in

which the device is mobile and wearable. In one



for smaller battery size reflected in the enbodi nents in which the device
is nmobile and wearable. In oneenbodi nent, the flow system conprises only
one punp wbavows7gyger ati ve for both the infl ow node andpchscatfobersn mode.
I n anot her enbodi nent, the flow system conprises a total of one punp. In
anot her enbodi nent, there is provided a flow system of a dialysis device

conprising: a flqw path r allow ng dialysate to flow froma patient's
body to 8 sofBERTBERADI N5 HHENo RS oM SRS W Lhi HIEaPaTd: SgSate,
and back to sai ¢dRatdtente sSrbpdPBotd PLRP KoK 10vi MGdsalathadi gy sate rabeng
said flow path; and a series of valves disposed along said flow path and
bei ng confi gipdd-tén ERocihesutbed imsdd , dihow 5a¥ dSHEhE)saPBPEHSEFOW t 0
said sorbent . gglrggogg%ig{lﬁnéont am nants therein, and in an inflow node,

al | ow di al ysate substan "free of said contam nants to flow back
t owar ds5sai d pati &nt'sndodyr whieércelimerts puhjereoves sardvdied ysat €1bkui d

along said flow path in_bot ai d sorbent node and in said inflow node. In
one enbodi nent zsfseréamf |%%§%ﬁm%ﬁ@%%%%®ﬁﬁww froma patient's
peritoneal cavity tq a1af ket £apabl Bo@ing eabyi pgacoONtaMENaNt $ ¥t Bi n

said dialysate, and back to said patient's peritoneal cavity. In one
enbodi nent, thedflicntEyst dmdwrtber zonpeikesta tabebhefi bfer rapansng

di sposed al ong 1g TLAWRAL N, Eonh" 31 LU RLIPES. SR8 BT Lafrom
10 patient’s body; '
' a pump for moving said dialysate along’'said flow
path; and | _ '
a series of valves disposed along said flow path
and being configured to, in an outflow mode, allow
15 said dialysate to flow to said sorbent for removal of
contaminants therein, and in an inflow mode, allow
dialysate éubstantially free of said contaminants to
flow back towards said patient’s body,
wherein the pump moves said dialysate fluid along
20 said flow path in both said sorbent mode and in said
inflow mode. In one embodiment, the flow path allows
dialysate to flow from a patient’s peritoneél cavity to a
sorbent~'capable of removing contaminants within said
dialysate, and back to said patient’s peritoneal cavity.
25 In one embodiment, the flow system further comprises
a fibrin filter means disposed along the flow path to, in
an outfldw mode, remove fibrin from dialysate before said
- dialysate enters said pump, said plurélity of wvales and
said sorbent. The fibrin filtef means may be disposed on
30 said flow path adjacent to said dialysate conduit. For

example, the fibrin filter means may be diéposed between



di al ysate enters said punp, said plurality of vales and said sorbent. The
fibrin filter neans nay be di sposed on said flow path adjacent to said

di al ysat ewoaoneuisys7sFor exanple, the fibrin filter neanspomgGhadeposed

bet weent he patient's body and the punp and al ong said flow path. In one
enbodi nent, the fibrin filter neans is disposed i mediately adjacent to the

tient's body f | t th it of th it | . Lty.
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in mucus or for BheofemOa@thaht Ontaki it if oft t herpealidan@nesd eavbbyebef ore
the dialysate enters the flow system This advantageously reduces the risk

of clogging brmedeatedyw sfspeantopethavantagadlsl odvi Fper pAgmefe Ritbrin
containing npfegri @Jitpr&oncglse t%&i{&?&ﬁ’mcgfﬂ’f e TA QW Sy sieMs e ,ftgmg“ n

filter means may be a filtration device, a filter paper or any an
suitabl g forfibtier thgtavapebhbrin ebhetaovhii agmoutiay dibrant beediealtydat e.
The fl ow system may further conpri-se a,nicro1or%anisn1fi ter nmeans being

np
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confi gured teawzr?v%e@‘bgteogmarai%q@sfart@ﬂérﬁeeIOH al s at BohgPstEANS Tht ked
along the flow path. The micro-organismfilter neans may be di sposed al ong
the flow pathdbenhegaocuhéypumediuand dile yshtke ednddioggiTise od ckleoifdani sm
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regenerate aggétem. The fibrin filter means may be a filtration
device, a filter paper or any means suitable for
filtering away fibrin containing material in the
dialysate.
15 | The flow system may further comprise a micro-organism
| filter means'being disposed along said flow path, said
microfdrganisnl filter means being configured to remove
microorganisms from the dialysate when transmitted along
the.flow path. The micro-organism filter means may be
20 disposed along the flow path Dbetween the pump and
dialysate conduit. The micro—orgahism filter means may be
a bactériaufilter capable of removing bacteria from the
dialysate. The filter means also serves to remove any
microorganisms that have inadvertently entered the flow
25 system. As the flow system Works to regenerate and
reconstitute spent dialysate, the presence of a micro-
organism filter means for filtering microorganisms from
the dialysate ensures the sterility of the dialysate

returning to the patient’s body. The micro—orgaﬁism

30 filter means may be a filtration device, a filter paper



reconstitute spent dialysate, the presence of a mcro organismfilter means
for filtering mcroorganisns fromthe dial ysate ensures the sterility of

t he di al weteowstsrsni ng to the patient's body. The m cr ecorsganiomonBil t er
means may be a filtration device, a filter paperor any neans suitable for
filtering away fibrin containing material in the dialysate. In one

enbodi nent, the flow system furt.her conptises pu nodul e having- sai d
punp and par Pfof EH d %?W\Fpatsﬁllgiastﬁc%edf?ﬁeréf%,te?éi“@ pu?r‘ﬁa}‘mdtﬁlg)rﬂéi ng
capabl e of bebRgacAuRbeRlataraapatneRhes dhadysa2@d a sorbent nodul e capable

of being reversibly aftached to the pun’g modul e and having the sorbent and
the other part Bf Qe dnkadgaemt di Shesédovhevetam fHetbeln WOBRILISE SsEr bent

nodul e is at ed t ai I he fl ath- o e b nodul e
oo o o BARRCMoLRIRA b, IBE g\t/lvm%at%ﬁdo?p\%rﬁe ‘%lm%a%dﬁﬁg.c“ Bl
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easily when the sorbent contained therein is spent. This greatly inproves
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easily reattaehed. 1095t heovesdiofy t ha ddawsysiemat t;ﬁgﬂnﬁu%d@f@" end a a
connector. Thus, at ?east part o}f] said flow path may be contained in a
det achabl e sbebént rabdgul soiesntai ahdg W dotloebeperthatf i Bheapabive pafthbei ng

L 1, decoupLedCror sard PUTTh L. A LIRS oFpte Zasq T Lla system
renovi n@ gasatraghthe €balysad e.punp oRDRNRQdI BBt , f1be gastiverdf Mears
sorbent module is in fluid communication with the flow
path of the pﬁmp module. Advantageously, the sorbent
module containing the sorbent can be replaced easily when
the sorbent contained therein is spent. This greatly
15 improves the ease of usage and convenience to the user.
The éorbent module can be easily reattached to the rest
of the flowvsystem of the pump module via a connector.
Thus, at least part of said flow path may be contained in
a detachéble sorbent module containing said sorbent that
20 'is capable of being fluidly decoupled from said pump in
an inoperative mode. ;

The flow system may further comprise gas vent means
disposed along said flow path for removing gas from the
dialysate. In one embodiment, the gas vent means

25 comprises.a sorbent gas vent downstream of the sorbent in
the outflow_mode['for removing gas from the dialysate
that has been genérated by contact with the sorbent.
Advantageously, when the sorbent gas vent is disposed
downstream of the sorbent in the outflow mode, the large

30 amount of gases thét are released f:om the sorbent when

the dialysate reacts with sorbent, can be ‘quickly and



conprises a sorbent gas vent downstream of the sorbent in the outflow node,
for renmoving gas fromthe dialysate that has been generated by contact with
t he sor bewb.2ofdisagTsageous!l y, when the sorbent gas vent iPeTGIGRROER30
downstream of the sorbent in the outflow node, the | arge anount of gases
that are released fromthe sorbent when the dialysate reacts with sorbent,

can be quickly_andeffectively released fro he flpw syste Mor e

advant age-ous?g,fe? &< Yeveﬁ%eat%ee&bufflr muprqé%epenﬁ) "f) gaS§’ rspe\}ﬂ"ii chM%)e7
undesirably hacaeasgebhelpyessiire préhentthad opusyat eip . dhe sartbenp gas
vent may be di sposed within said sorbent nodule and is in fluid |
comuni cat i oB2REEhWhAEHf Mgy padeStiFeddivh. INFr e ehbR dPReABUTEhE1§BiBent

gas vent is disp i iat eky adj t h b : 0 kd +f | ow
path for rerrg{l/;éngiggqs o?n&?hel%ﬁea%@%?%tl%atgngve;ﬁt{r)ogﬁaken% gﬁgﬁgggdvent
means cbnpriseshandegadseprbepst meamlef drte s cio- bt gadi somhihtiertieans in

the inflow node, for reppvin s fromthe dial ysate bg%ore passing.to said
m cro-organi‘ﬁﬁflfli IP@:? ngjg%"é. gpfagfg’ q&d‘fé@e@fl‘n&);rbeocﬁliespg 8d\?mmfeﬁi%n sgPB punp
nmodul e and '§otBeﬁ£UstCQ%Hﬁnﬁ%aHﬂybdMéd1iﬁﬁ%diéﬂ%l¥ﬂ£ﬁﬁ£@%ﬁ%nto the
Advant ageousl y, when degasser is arranged to be upstream of the
m cr o- or gani Se¥PeNter adeads Said Hel avhf PaW mb@e, TS Ner et TyPRhiAet he
di al ysate cap; be ggjggved before the dial ysate passes through the
m cr o- or gani S1s YiTter means, such as a bacteria filter. Advantageously, as
t he preégence ofImai bneubdhiesdhashitng sihzes ghlkat vane |msges tdeaprtilsespore
sizes of the filter neans increases the risk of , ) ,
degasser, upstream of the micro-organism filter means in
the inflow mode, for- removing gas from the dialysate
before passing to said micro-organism filter means. The
degasser may be disposed within said pump module and is
15 in fluid communication with the . .flow path therein.
Advantageously, when degasser is arranged to be upstream
of the Hdcro—orgahism filter means in the inflow mode,
gases pfesent within the dialysate can be removed before
the dialysate passes through the micro-organisms filter
20 means, such as a bacteria filter. Advantageously, as the
presence of air bubbles having sizes that are larger than
the pore sizes of the filter means increases the risk of
damaging the filter means, the presence of the degasser
upstream of the micro-organism filter means in the inflow
25 mode reduces such risk by eliminating gases 1in the
dialysate before the dialysate passes through the filter
means. In one embodiment, the_degasser disclosed herein
may have anti-bacterial functionality. For example, the
degasser may also be fitted with an additional filter to

30 prevent microorganisms such as bacteria from entering the

flow system from the atmosphere. The degaséer may be



damaging the filter means, the presence of the degasser upstream of the

m cro-organismfilter nmeans in the inflow node reduces such risk by

el i mi nat iwgQ 2g@sess78n the di al ysate before the dial ysat epgassesrsionsough t he

filter means. In one enbodi ment, the degasser disclosed herein nay have

anti-bacterial functionality. For exanple, the degasser may al so be fitted

wth an addiéional filter to rﬁvent nicrogrggnisgg such as bacteria from
. g

entering t heltTRWEYst AP oM EhE affoephRB The“d&gals&r Onfly 96EdPESosed

i mredi at el y adj esenindsgid.neTRECIErOr gant sidedrd t g sBBaBsd THergas want
means di scl osed herein may al so be repl aced any neans capabl e of renoving
gases from taks® |l 59Biened| AnYnBeaRBodrRERLS PRer POV 8¢s garerulREy
conprises a EQQtff&&egng is configured to actuate the punp for operation
in the inflow node and” ouffl ow node. The controller may .be disposed in said
punp nodul e to Iensure ccunpHicieress. the Dhew espodemefitrthbe comprakker ai s

electrically cogglﬁf to a power source, such as a cell or_a battery |ocated
in said punpABEtPeSThd t ol 1" %ot Be TS c&PFy REWpI &8°

directly to gpepitisal IRi Nshe Thenerhl r eldRr MY alose Mewconrbiaaur egnto
actuate the plurality of valves for transm ssion of dialysate along said
fl ow path, whererplite pavves sisrssiesctied SaishrureP grodpleohsi spisHgeof at

st one o BLIENGYel Ve S Bpblifens, I L9 S o 30l ool
patienlds bodyetorbeaalyosatptedThbsai popart soukael ysushf s wherluvabves
such as a piQCQa¥€é¥§slocated in said pump module. The controller may
also be -electrically coupled directly to electrical
mains. The controller may also be configured to actuate
the plurality of valves for transmission of dialysate
15 along said flow path, wherein the valves are selected
from the group‘ consistiﬁgi of at least one of a pinch
valve, a shuttle valve} a piloted valve and a sblénoid
valve. This allows the inflow and outflow of the
dialysate from the patient’s body to. be automatic. This
20 is particularly useful when valves such as a pinch valves
are used to control the flow of dialysate.

In another embodiment, the plurality of wvalves 1is
operative by the flow direction of dialysate in along
said flow. path. Such - valves may be check wvalves.

25 Advantageously, when check valves are used, the flow
systemﬁcan operate without the need of additional types
of valves such as ‘pinch valves. |

In one embodiment, the flow system further comprises a
sensor for sensing the amount of dialysate Dbeing

.30 transmitted from the dialySate conduit in at least one of

the inflow mode and outflow mode. The controller may be



are used to control the flow of dialysate. In another enbodi nent, the
plurality of valves is operative by the flow direction of dialysate in

al ong saiwofb@vwspash. Such val ves may be check val ves. Advactegsoasdy, when
check val ves are used, the flow system can operate w thout the need of

addi tional types of valves such as pinch valves. In one enbodi nent, the

fl ow system further cgrg%%sas a _sensor_for sensing the amunt of dial ysate

bei ng transnfPPedIrFs FEPFEAPE UMM Cat OF edEP e &6t PRE™Inf | ow

node and OUFééﬁ@é&vgg.pﬁaes%@@b&o@na'ﬁns&ékyxﬁﬁaﬁ@@e@héosggé@ratn@hbhe
amount of dialysate ing sensed by the sensor and thereby change the speed
of the operafPerabionhefpihe aeene drAgordinge toenddl sensgdatéallgaatel n one
enbodi nent iggdpunp is configured to nove dial ysate along the flow path

wi t hout ‘any noving parts of the punp coming into contact with the

di al ysabe. The Ipunpneayepbiopimsniaf |tdast poump ofisa getfsdatdd c qgounpoard a

di aphragm punp. . Advant ageousl vy, en perjstaltic punps or  di aphragm punps
are used, thgf@léﬁétﬁoagﬁvgnbgﬁe%ﬁawiBéFhCUﬁﬁBﬁBﬁtén ntBhPacBaﬁtho he
di al ysate.. Thig gaﬁ9|@§m§H§ fhow systeprtqibg anel asgdykaer.systepuapd

because there is no contacf of the dialysate with any noving nechani cal
conponents, mag mwip ofscatt ahedati omeofofhe dvaristakiic dubst andakly

Faucec. ook LAl ont ERUTR.0RN, ASLLRLR GhalyBaLesHhow oL gt from 0.2
i nvent 0os t odekpretgmebympsd aekf gieent |dhgO¥Ee no moving mechanical
compnnents in contact with the dialysate. This enables
the flow system to be a closed loop system and because
there 1is no contact of the dialysate with any moving
‘mechanical components, the risk of contamination of the .

15 dialysate is substantially reduced. Preferably, the pump
‘can achieve a dialysate flnw'rate of from 0.1 1/hr to 20
1/hr. Advantageously, this rénge of flow rate is found by
the inventors to effectivély and efficiently - remove
contaminants from the diaiysate. ‘

20 In one embodiment, the flow systém further comprises
an additive dispensing ‘means for dispensing a desired
additive into .the dialysate. The dispensing' means may
comprise a dispenser disposed in said sorbent module and
being in fluid communication with said flow path for

25 addition of said additive thereto. The dispenser may be
actuated by said controller to modulate the amount of
additive to said dialysate according to the flow rate
thereof. The addition of additives into the dialysate
serves to beneficially reconstitute‘nutrients which have

30 . been lost from the dialysate during dialysis.
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contam nants fromthe dialysate. In one enbodi nent, the flow system further
conprises an additive dispensing neans for dispensing a desired additive

i nt o t he woabyewtss The di spensi ng neans nay conpri se arpdirsgeansanod sposed
in said sorbent nodule and being in fluid communication with said fl ow path
for addition of said additive thereto. The di spenser nmay be actuated by
said controller_to dul ate the am)Pnt }?f additive to s%i d di al ﬁ%%%e
according to tHe'S 10w a1 " tHRr8dY . PHhE QbdF P BR1BF ddGiPreEs © Fhie

di al ysate serMeg1t@qbenaidugiidldty Jrecanst iddit® nubwi pats, Wwaheh Raveabeen

| ost fromthe dialysate during dialysis.The flow system may further
conprise a shefiage chaePériguger] ui dconmfififtzsati odledyhatai d thew path, said

st orage nodu i t or i : na_'; is taptially free of
cont»am.nantsgﬁﬁlggﬁhhg\%? ee(r%r%teerm\%)efg g%/é/rgg%nglrgsor S’entwﬁﬁlj'%z spékgge%gﬁénber
may be 8i sposenovadt hiey soraient. swodbeine: .| nTyiet anotaege edibadberntmay heef I ow

systemfurthgr, conpr.i ses ’lan a nia se s?r configured to detect ammonia -
present in sat8P9rafysat ENGefoF eBEsE‘agE fo .said dialysate conduit in an

inflow node.  Adyantageossbynet herdonsitledtor dekecting aliphnig pLeseat in
the di al ysate maxi m zes the utilization of the sorbent before the sorbent

has to be repbapsdsebuent ermen igr ey ofonhiegweedore théepat remendal | be
o 0 Tab B T b e SRt LAl gy g0 be
systemican beibkbl/bytenxonidzed, itthefre irsf Ingw neeédet OAdvantageously, the
| sensor for detecting ammonia present in the dialysate
maximizes the utilization. of the sorbeﬁt before - the
.sorbent has to be replaced. Due to the presence of the‘
sensor, the patient will be able to accurately identify
15 when thé sorbent of the fldw system has to be replaced.
More advantageously, because -usage of the sorbent of the
flow system can be fully maximized, there is no need to
incorporate excessive sorbent material within the flqw
system as a precautionary measure; such excessive sorbent
20 material may ultimately be under-utilized. Accordingly,
because there is no need to indorporate excessive sorbentv
material, the entire flow system and dialysis device can
be kept compact and there is also reduced wastage of
material due to under-utilization. The ammonia sensor may
25 be disposed in the pump module.
According -ito a second aspect, there is provided a
portable dialysis device comprising:
| a housing having means for attachment to a
patient’s body, the housing comprising:
30 a dialyaate conduit which is capable of being in

fluid communication with the peritoneal cavity of a
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i ncorporate excessive sorbent material within the flow systemas a
precauti onary neasure; such excessive sorbent material nmay ultimately be
under - ut iwoze@/1s#g8or di ngl y, because there is no need t@ecrsciEoase
excessi ve sorbent material, the entire flow system and di al ysis device can
be kept conpact and there is also reduced wastage of naterial due to

under-utilizatio € ia sensor be di spased nthe

According -.toP rlcs]eed'gn ggggélt ARferf r?éﬁflgwﬂ%df; t S6MEY |l§rl‘;“§§|o§1

devi ce conpri siyigh & housy Ngathayi 89; aeanswf patat Lachweny HeaadyRakieeRls s
body, the housing conprising: a dlalysate conduit which is capable of being

in fluid comurfilesti 6KOM th PREIpBET ﬁori@é%ﬂly cavi ty eprhpati epaprabbdydyfand of

being in fluid ¢ ni atd %l_@c a}Ltrp S dd fd|1% ttré al;l owi_ng
ST 2 sty IS0 o

dialysate to flo apalen oasor ent rermvmg
cont am Bant s wddtfilsai thodieal ysat ein n aan anftbew modke am:l:umuarg i BRliaw node
returni ng sai d d_| sate supstanti agh ee of _contam nants to said
patient's body;d %ﬁéﬁ}q oFURBLRAG1E ]%ﬂeys%’fecgln(;ﬁﬁll%n&sf 6% F&ER i n
both the outfl quumge -ang,dyyf} ow node; and a plurality of valves di sposed.
al ong said flow path and bei'ng configured to, in the outflow node, allow
said dialysate to flowdrpnfsai mo@iiak;y§aati@1 cbruisatteo abdrd seebentt Loor

renoval of contarg ar};tsootgxerte; n,ouacntdl n%(pce% fol oMY Oqe,moa}:llé;ovgrgéal ysat e

substantial ly e’ of said cont am nan w bac
10 a plurality of valves dlsposed, along said flow

path and being configured to, in the outflow mode,
allow said dialysate to flow from said dialysate -
conduit to said sorbent for removal of contaminants
therein, and in the inflow mode, allow dialysate
15 substantially free of said contaminants to flow back
to said dialysate conduit for transmission to said
patient’s body. The portable dialysis device may be
attached to the patient’s body and transported by the
patient easily. | |
20 In one embodiment,'the means for attachment are
configured to attach the dialysis device to the torso
of the patient. Advantageously} the dialysis device
can be transported easily by the patient and allows
the patient to <carry ouf his/her normal daily
25 activities without substantial impediment while having
dialysis ‘occurring simultaneously. In one embodiment,
the means for attachment comprises a belt'configured
to engage the waist of the lower torso or hips of the
patient. - In another embodiment, the means for
30 attachment comprises a back-pack capable of being worn

by the patient, sald backpack having a pouch for
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to said dialysate conduit for transmssion to said patient's body. The
portable dialysis device may be attached to the patient's body and

t ranspor two 20m/tshegspat i ent easily. In one enbodi nent, treTseans/obeso
attachnment are configured to attach the dialysis device to the torso of the
patient. Advantageously, the dialysis device can be transported easily by

the patient and al l.ows the pati.ent to carry out his/her r mal . dal

hCLi Uit o w T HONS S ostar al It font o 187 nEOR RS r BFy P IBEcRE: i ng
si mul t aneousl! y.tHa @€l gboddarite tthe PBARS FHariRitRC R uGIOsPRE | 888 a
belt configured to engage the wai st of the lower torso or hips of the
patient. |n anctdere eniftli fenthet HePREat® TS ok t BedineAt 1eBhpr F585SRY

back- pack capabl hej ng. wor, e patient, said backpack having a
pouch forreceipfﬁ€$£g2§% Shsfﬁﬁgx%t?s may enabl e the wei ght of the

di al ysi § device to Ihdistrtidhitedidrwaighodevibe dasgeoaedaheftefhemagper
torso of the patijent, thereby inproving use onfort. The portabl e dialysis
vt oo i SC1 0agth Sior G i, SPEBEFSFt AY St 58 cCRMORPTE ReCe SR SRER: o
descri bed aboveyddffe the firew rSvst effstdem.a third aspect, there is provided

the portable dialysis device to treat a patient suffering from ki dney
mal function, for exadWplae thined FWeeke orerends pepHidgddfBeapestable

Def i ni tions Theyfol)qu ngoyerds apd LeLmp used Nardin ShaldeAYE from

10 kidney malfunction, for example renal failure or renal

related diseases.

Definitions
The following words and terms used herein . .shall have
15 the meaning indicated:
| The term “sorbent” as used herein broadly refers to
a class of materials characterized by their ability to
~adsorb and/or absorb the desired matter of interest.

The - term “non—toxic” as used herein' refers' to a
20 substance that causes little‘to no adverse reactions when

present in the human body.

'~ The term “contaminants” in the context of this
specification, means any constituents, typically toxic
constituents, within a dialysate that are generally

25 harmful to human‘health and which are desirable to be
removed in a diélysate detoxification process. Typical
contaminants include, but are not limited to ammohium,
phosphates, urea, créafinine and uric acid.

The term “biocompatible” as used herein refers to

30 the property of a materiél that does not cause adverse

biological reactions to the human or animal body.
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t he meaning indicated: The term "sorbent"” as used herein broadly refers to
a class of materials characterized by their ability to adsorb and/or absorb
t he desi rwo 20mitses7sof i nterest. The term "non-toxic" aspussd20mwresoref ers
to a substance that causes little to no adverse reactions when present in

t he human body. The term "contam nants” in the context of this

humen bods Lam nants” i the conie S e with
2" ol ysate that ARG GenBRal [T €5 hONEN HOGrTAnantt ot th & e®

desirabl e tolbealepaYedni Ridhdhakysateodepaxhfi eatlb@iver @6€ss polyiRi &l
contam nants include, but are not |imted to ammonium phosphates, urea, -
creatini ne aRff8FPECEei danFhelt eldhrelitd®dmpaPPBFéteastasedhder ith tdfers to
the property e t hat does not cause adverse biol ogical reactions
to the hunandg%lgﬁlg?rgl %gghy.The term "upstreamt as used herein refers to a
| ocal i zati on w t hThet heefrh odpahbtreehdt iace tieed pwrgirof redkesentce, aand in
direction opﬁ?osi e t_g,that .g%,thg di %#sate [_‘I ow. .The term "downstreant as
used herein r8fetdZzegign) BehPi2atPEnthPYhPAtPhe TRLEW S5 iC PePRtiVe o a

point of refereneencandahn dhractbenieh bhetdbabysayeatbowiolhe term
"crack-pressure” as used herein refers to the point at which the internal

pressure of a pnelirgt itedystemeiRiREIIIHe dpenisRg diezeial yeferhetrer m
L;egggg: g: f;Eﬁg . 'ﬁ%ﬁéﬁn%hga&ei 1 & efRet 9nkhEAAG 9N Ly et ox! LY LRg diglysat e
10 system triggers the opening of a valve. _

The term "regeneréte" as used herein refers to the
actiOn'of'detOXifying dialysate by absorption of'uremié
toxins. |

The term "reconstitute" as used herein refers to the

15 action of converting regenerated dialysate to essentially
the -same state and chemical composition as fresh
peritoneal dialysate prior to dialysis. | |

"The term “outflow mode” as used herein refers to the
flow of dialysate from the patient’s body vthrough a

20 sorbent. The flow is referenced from the patient’s body.
The term “inflow mode” as used herein refers to the
flow of the dialysate from a sorbent to the patient’s
body. The flow is referenced to the patient’s body.

The term “ultréfiltrétion mode” as wused herein

25 refers to ‘the flow of‘dialysate from the patient’s body
to an ultrafiltration bag. The flow is referenced to the
patient’s body. |

The word ““substantially” does not exclude
“completely” e.g. a composition which 1is “substantially

30 free” from Y may be completely free from Y. Where
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toxins . The term"reconstitute” as used herein refers to the action of
converting regenerated dialysate to essentially the sane state and chem cal
conposi t iwo 2a®/fsrgsh peritoneal dialysate prior to di al peirsc20d®06280 m
"outfl ow node" as used herein refers to the flow of dialysate fromthe
patient's body through a sorbent. The flowis referenced fromthe patient's
body. The term"infl ow node" as. used herejn fers to.the flow of _the

di al ysate frBRF°SBFBent o (et patPBAE=RE batyY TREY! IRsw P8 T erar SRERd t o
the patient' shbodyridheiber 8" ghter ahybheabhon node” as used herein refers
to the flow of dialysate fromthe patient's body to an ultrafiltration bag.
The flowis refer@ﬁi@ﬁstéﬂﬂﬂéﬁ%%ieﬁih%r%bﬁﬁz The vierdns slipemRRESANYY" does

not excl ude :cqnpl VB 0. (o] Ltion [ | S+ Substantiall fee",
from v my b Gonst St 5T roe Tionoqaningresahe ari S S HANIE! | ok
"subst adti al Lytendydbeconeptredehirofivphadeti fiihcdnsaket'héanguegti sachUnl ess
specified otherwse, the te gg "conprising"_ and "conprise", and %rannatical

variants theFBoF, BP8YiniBRdBASt oTPERFESentleBEBR® oP Ut nBLESI vBE MAfguage

such that theycingtydeoreshtied: shementarbut tahse1pgentk. i nclusion of
additional, unrecited el ements. As used herein, the term "about"”, in the
context of concenkpanpefis hefresonpdienttst tdHoYGhmAat Hedsconyprearity
means +/ - 5%.0f L 31':53539 valpe, prentyRiscal Ly +in 4% of 1.2 ahed
val ue,” nore ?yplca fy -

10 typically means +/- 5

o

of the stated value} more
typically +/- 4% of the stated value, more typically +/-
3% of the stated value, more typically, +/- 2% of the
stated value, even more typically +/- 1% of the stated
Value, and even more typically +/- 0.5% of the stated
15  value. |
Throughout this disclosure, certain embodiments may
be disclosed in a range format. It should be understood
that the 'description»uin range format 1is merely for
convenience and brevity and should not be construed és an
20 inflexible limitation on the scope of ‘the disclosed
ranges. Accordingly, the description of a range should be
considered = to have specifically disclosed all the
possible sub~-ranges as well as individual numerical
vaiues within that range. For examplé, description of a
25 + range such as from 1 to 6 should be considered to have
specifically disclbsed sub-ranges such as from 1 to 3,
from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from
3 to 6 etc., as well as individual numbers within that
range, for example, 1, 2, 3, 4, 5, and 6. This applies
30 regardless of the breadth of the range:
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3% of the stated value, nore typically, +/- 2% of the stated val ue, even
nore typically +/- 1% of the stated value, and even nore typically +/- 0.5%
of the stwbedowabsre. Throughout this disclosure, certai rcesioadiovestse nmay be
disclosed in a range format. It should be understood that the description
in range format is nmerely for convenience and brevity and should not be
construed as an inflexible limtation on the scope of the disclosed ranges.
Accordi ngly, the description of a range should be considered to have

specifically disclosed aldtditedassddldsid-¢agaSodsmawtd as i ndi vi dual
nunerical values w thin that range._qu exanpl e, description of a range
such as from 1 toEgesRdary, beoRoAsNdELRE ?@bﬁé\)@e§ﬁécpfi éaIfI19WdiS§§lt§§‘ed

sub- ranges syeh A3 1500 Ll 3 ald WA 40 S qi 10D L 10y Bee [5OM A0 4 .
etc., %q as | % gua

from2 to 6 , from ndi Vi ers w hi n 't hat
range, bor ebannhepl&sedZ , 3, 4 , 5, and 6 . This applles regardl ess of
the breadth of the range! Detail ed D scl os re of  Enbodi nents Exenpl ary
non-1imiting embodPRe B SYSEFBw Ry senfdf LUP APy %VH§%|88mgﬁasﬁﬁr?able

di al ysis devagslpghken%mﬂ sghased. i Thedd o sysiremoing dirgl ¥shgqdevi ce
conprises: a dialysate conduit which is capable of being in fluid

conmuni cat i orownuhirhgiper wishedtheaperytoneal paeivanty sohodaypahdeot’bei ng
{0 [1 UL, COTRUBLERAEN Y WL PR, SUGIL YRR, 2L o0 dhalyoare
10 path, said flow . path allowing dialysate to lew from a
patient’s body to a sorbent <capable of removing
contaminants within said dialysate in an outflow mode and
in an inflow mode returning said dialysate substantially
free of contaminants to said patient’s body;
15 a pump for moving said dialysate along said fldw
path in both the outflow mode and inflow mode; and
a plurality of valves disposed along said flow path
and being configured to, in the outflow mode, allow said
dialysate to flow from said dialysate conduit to said
- 20 sorbent for removal of contaminants therein, and in the
inflow mode, allow dialysate substantially free of said
contaminants to flow back to said dialysate conduit for
transmission to said patient’s body. The portable
dialysis device comprises a housing having means for
25 attachment to a patient’s body, the housing comprising:
a dialysate donduit which 1is capable of being in
fluid communication with the peritoneal cavity of a
patient’s body_and of being in fluid communication with a
flow path, said flow path allowing dialysate to flow from
30 a patient’s body to a sorbent capablé of removing

contaminants within said dialysate in an outflow mode and
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contam nants within said dialysate in an outflow node and in an inflow node
returning said dialysate substantially free of contamnants to said

pati ent' swbadw/isas7eunp for noving said dial ysate al ong eairgchbowoead h in
both the outfl ow node and i nflow node; and a plurality of val ves di sposed
along said flow path and being configured to, in the outflow node, allow
said dialysate Lo flow fromeaid dialysate, conduil, Lo saidisorhent. for
removal of cohtami AantS "t Rerel n - and 11 the T nfow' idds, aPIsow iallyélate
substanti al | yréeesrotonsahfliaantantbaphsdt pathembackotig;sai d dial ysate
conduit for transm ssion to said patient's body. The portable dialysis

devi ce conprises & MU n§ChaidgeafdifordigiyaHentle89a atd edtto¥ body,

the housing GoUpridi BginarAbabysat 8,CABAU! Lnuhi6R1b f8Rabl engf being in
fluid communication wth the peritoneal cavity of a patient's body and of
being i A fluid coanphucaflity wift ved fdsowl ipgtdged ad borid owa pdt ilall paithg
dialysate to_flow froma tient!s body tq a sorpbent capable.of renoving
cont an nant s20ft REAPGaCa A RGeS &9 Hh OU 170w Hote aNar n"AAC nPPaW mode
returning sajdatighysat sgbsiantia | ¥af Heeifl gtantcaaatstt ocsaisdid
patient's body;, a punp for noving said dialysate along said flow path in
both the out $PBERERBAE CANF SHTYDW PbdECNAABLIR2PE Er &hemE 16Y, Y esnditdBosed

29,75 .1 B4 o, 11,06 pused \aeeua s 20 s e cal] o
renmovall 0'0?‘/ coohaamhaahsst ker ef Iqw _amic]);/ntbhesaimif | doives Inppesker; e abbodu dt alfpsat e
SubstantialIgrggggiggiggigo said patient’s body.
The valves may be configured to allow a uni-
directional flow or a bi-directional flow when required.
The valves may be pinch valves, shuttle valves, piloted
15 valves, solenoid valves, check valves or combinations
thereof. The flow system/diaiysis device may also be
linked to a controller such as a control system
configured to open and close the valves in an automated
manner. The opening and closing of any one of the valves
20 may also be determined by the feedback received by the
control system on the status of the other wvalves. The
control system may also invert the pump direction. The
valves may be made of a material that is biocompatible or
biologically inert. 1In one embodiment, the wvalves are
25 made up of a material that is capable of withstanding the
pressure within the flow system without any appreciable
change in the desired.properties. | |
| In one embodiment, the flow system/dialysis device
comprises a total of only one pump.

30 The pump may be replaced by any means suitable for

generating flow by creating a pressure differential
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contam nants to flow back to said dialysate conduit for transm ssion to
said patient's body. The val ves may be configured to allow a uni

di recti onab 2bdooms7878 a bi - di rectional flow when requir edPCTis6200@l00@30 may be
pi nch val ves, shuttle valves, piloted valves, solenoid valves, check val ves
or conbi nations thereof. The flow system di al ysis device may al so be |inked

to a control e% such as a .control, %ysten1cgﬁfigg{ed t 0. _ope angﬁglose t he
val ves in an"8ut'oiHt ed' frandst . P& Gpening 8hd %%iﬁﬁlbllqﬁy o't he
val ves may akspohemédgter mumed byuhpe fieedbasketesei vedohy tHige CoRtrioRlp

systemon the status of the other valves. The control system nmay al so
invert the pGRPS#PEEREi G WPRELIGARVES CE s madeast RUTRE er FARPOEAOM s

bi oconpat i bl bi gl agj.ca Lhe e, di - s .are mde
ap of & e P PP ={ gt 2E e R pre By 2R aRERa RERbmataE, KRRBE ARE, 0
fl ow syst em metheuntcahy mppreci aAbrenthgagesiy, t kimedeso r etheprapetgnesf | n

one enbodi nent, the flow system di alysis device conprises a.total of on
one o T Bhs e Sy s Sl oL B aRy Reriae AR 1 5F LRGRE: 20¥ng

flow by creatibpg ajpresadr eqdisftenenpirakbat-eeercany rtwo pei Nnpembn the flow
circuit. In one enbodinent, the punp is selected fromthe group consisting

of peristaltiéapuApse Geam piepDe i apinalgnsdpunps, threeshn phapsorkgataul ic
FRTI e h T
t he dediored peessted ragpok edtbo pul thperitoneal cavity. In  one
embodiment, the pump is able to achieve a dialysate flow
rate of from about 0.1 1/hr to about 20 1/hr.
The disclosed flow system/dialysis device may also
be in fluid communication with a filter capable of
15 removing fibrin from the dialysate. The removal of fibrin
from the dialysate may_reduce the risk of blockage in the
flow system of the dialysis device. In one embodiment,
the filter for removing fibrin removes fibrin from the
dialysate flow, before the dialysate is fed to a sorbent.
20 ‘.This may reduce the risk of clogging. In another
embodiment, the“filter for removing fibrin removes fibrin
from the dialysate flow} before the dialysate enters the
pump- and vélve éssembly. This may prevent clogging'and‘
blockage of components vital for the functionality of the
25 flow) system, such as sensors, valves and pumps, and
increases the lifespan of the sorbent. In one embodiment,
- the filter for removing the fibrin is made of
poly(vinyl)chloride (PVC).A In one embodiment, the filter
for removing the fibrin is made of polypropylene. The
30 filter may also be capable of withstanding the preséure

within the flow system without any appreciable change in
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di al ysate fromthe peritoneal cavity through the sorbent before being
punped through a series of other filters and returned back to the

perit oneavocawitsys7sl n one enbodi nent, the punp is abl e POTAEGCRIEWE230

di alysate flow rate of fromabout 0.1 1/hr to about 20 1/hr. The discl osed
fl ow systenidialysis device may also be in fluid communication with a

filter capable of, removjng fibrin fromthe dialysate. The, repoval of fibrin
from the di aFbSatls Sy SRR THET skDB TIBeKaget i/ ShaLYFbw S54LER of

the dial ysispydevht8o ba @RereahadibBRALnitheibhl Wk ar phemeyiag ffilbeirn
renoves fibrin fromthe dialysate flow, before the dialysate is fed to a
sorbent. Thi §ormyramaiticy t hecteskaofand ogigy ngilcne-ereimesterboth reate t he

filter for rempulpg §h0ChD Legpyes.Librhnofromdng,diakysate Lhap. efore
t he di al ysate énters the punp- and val ve assenply. I's’may prevenf
cl oggi n§ andfbl oekade rofranasxpione ntScvod agafibsms haabuncidiconsd 1dy of tbe fl ow

system such as senpsors valﬁeg and punps, and increases the |ifespan of
t he sorbent.mPﬁeoEBaﬁnﬁBHPﬁe t 20t RECEPRFer for renoving the fibrin is made

of poly (vinyl) ch}ordfde {&VChmpbRiRBE &M MeRlor digy T LG eEf Qfad €gDVI NG
the fibrin is made of pol ypropyl ene. The fI|t€£ may al so be capgble of
wi t hst andi ngsuhéapeessere ofi tiram tdeodt o 8ysnentoi shout &AnypOappr e€habl e

e i m 1 Ui d SORRERECATI O W th's BAGIGAS r1TLEr T B Hrovi R badt abra and
any m ¢po- or gani srhet hatacder jor esentten t heydi ahysat ebd n emgaerdodiorent ,
the bacteria filter for renpbving m croorgani sns has_pore sizes of no
withstanding the pressure within the flow system without
any appreciable changé in its.desired propérfies.
S In one embodiment, the flow system/dialysis device
is in fluid communication with at least one air wvent,
15 capable of releasing accumulated gaseous inclusions
within the dialysate into the‘atmosphere. The release of
gaseous inclusions may occur by means of a mechanical
valve or a membrane valve. In one embodiment, gaseous
Jinclusions is accumulated and released in a float valve.
20 In anothef embodiment gaseous inclusions may be released
through a hydrophobic semi permeable membrane of pore
sizev of no more than  0.20 microns, wherein the
hydrophobic membrane is permeable to gas, . but impermeable
to dialyséte. In one embodiment, unwanted influx of
25 atmospheric gases into the dialysate path is prevented by
means of a suitably oriented checkA valve, sealing the
external face of the venting membrane. In one embodiment,
.'one of said air vents is positioned immediately next to,’
and downstream - of the sorbeﬁt. Advantageously, the"

30 positioning of the wvent in immediate vicinity of the

sorbent allows for efficient release of gas inclusions
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nore than about 0.20 mcrons. In another enbodi nent, the bacteria filter
has a surface area of fromabout 0.05 n2 to about 0.60 nR2. The surface area
of the basbevesasis’st er may be about 0.185 nR. The bact erica/sGédomnosny al so
be capable of withstanding the pressure within the flow system w t hout any
appreci abl e change in its desired properties. In one enbodi ment, the flow
systenidialy device is in fluid comunication wth.at Iea t one alr

vent, capabl @ngf r BFEYSPR§ aclURtPAFEGUgSseouithiPGsioRs wethi not

di al ysat e i ntempBReALADSPIEL B The el sase LftSRseaFokNCEiST GRS 1AM soccur
by neans of a nechanical valve or a nenbrane valve. |In one enbodi nent,

gaseous i ncl dsvoas.i rtchauniidd ahteetet eafedddsh anfcllﬁétloml vEOT | fhgnot her
enbodi ment gﬁé%%%t' nel, ”%!n%@ﬁ ey %dl%%%se% teh 1% nxqr ophok ¢ sem .

per neabl e nenbrane of “pore si 76 O m-crons, erein the
hydr oph6bi ¢ benipoarie iics e raesdil re tl@egaapwbqiaﬂmpﬂmmbé@elp deakysate. In
one enbodi nent, unwanted influx of atnospheric gases into t{he dialysate

path i s prevaRfedPsyF i st §t§ﬁﬂg-§blfﬁl$ﬁrent cﬁé@ﬂu%}‘\f% I&4&9SRg t he

external facgrofgddie, ventjpguaeBREaNG-o ddhQNe- eIDOdLgeRr, oRe afe3ai1d air
vents is positi oned I mmedi ately next to, and downStream of the sorbent.

Advant ageousIfyltehebyosaseonsngntlutShen\?oent in imediate vicinity of the
28rePent al | ows fo? effF Ci en%{s%teel Z%Slgégﬁégaﬁtel n\%leu%gg{nfsaﬁ Eree\i%n uid
pressure, ik t hi ow-system- and/ or
t he di abysi Scdﬁh’lhﬁ&ca@mdnhahfﬁl'wa’@ffL@QIsS. ofnegagad ngémsb@as (Heiyatske r)
The gas remover may be capable of removing any unwanted
gases, such as carbon dioxide gas, that are produced
during the dialysis operation or during dialysis
regeneration in the sorbent; In one embodiment, the gas
15 remover comprises a vent that releases the unwanted gas
.from the flow system. The vent may be a mechanical vent
e.g.‘ float vent. The vent may also be effected by a
hydrophobic membrane, permeable to gas but impermeable to
dialysate. In another embodimént, the gas remover is a
20 hydrophobic membrane vent or a combination of hydrophobic
vent and hydrophilic filter.
In one embodiment, the flow system/dialysis device
~is also in fluid communication with at least one
dispensing systém ("enrichment modﬁlé") capable of
25 supplementing desired additives into the dialysate flow.
The desired substances may include essential substances
for normal functioning of the human body, selected from
the grbup.consisting.of potassium, calcium and magnesium.
The desired substances may also include osmotic agents
30. essential for the efficacy of dialysis, such as glucose,

oligosaccharides or amino acids. In one embodiment, the
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patient. In another enbodi nent, one of said air vents may be positioned
within the flow path i mediately next to, and upstreamthe sterile filter
The exhawsbiv@®/rsed78ase of gaseous inclusions prevents clroggicagembozzhne
sterile filter by gaseous inclusions. The flow system di al ysis devi ce may
also be in fluid communication with at | east one gas renover (degasser)

Th . b bl f ' ted h
car bon di oxi HE0AES t hALLaTe Bituc et bR ¢ REOMANSES opete i on2dr

during dial ysihpplegenesati pitinehhe, sorheakinkn ane eabodboebls t haagas
renover conprises a_vent that rel eases the unwanted gas fromthe fl ow
system The 98REradyYbeneMatchahiean srlier g. Theogdeserrd FTHESEERCSRay

al so be effe d hy; a. hydrof i C .per as

i nper neabl e §%9dia‘Vgétegjﬁﬁngg%thggggégggFﬁgnt?Eﬁﬁégﬁégegenﬁggglisag
hydr ophébi ¢ medbcantonsntnar e mwamsnatidvantadyocduophpobtbeventriahdent
hydr ophi lic filtﬁ%ﬁﬁin one enbodi nent, the flgmls stem di alysis, device is
al so in flui@°€gy i BRTW TFIREEF e &Y oREA4FSPBA mSl Mg or

("enrichent piRguhg" hetARARlR SOt SUBRLEFENEHAY desid&diaddl tixesnt nbe the
di al ysate flow. Thée desired substances nmay include essential substances for
normal funct deaingdofubhéahgman Usodls sesalsad etnte obre hdigivapteondesei ng of

. Lo i um, _Th | | so.includ
borot 1 ¢ aenfa  eLEAPP AR T by 1 HELEI 11 ey G o s o, CUGER ke oPQEGte,

osnoti c agents esse br the éfficacy o
ol i gosacchar tdasu@pt daohnanacwdsghtnodnehentadipent, dekedesi red subst ances

i ncl ude substances such as ) o ) _ .
The flow system/dialysis device may also be in fluid
communication with a stdrage module. The storage module
may be capable of storing regenerated and/or
reconstituted dialysate leaving the sorbent, prior before

15 being returned to the patient. The storage module may

| also be capablé' of storing excess dialysate
("ultrafiltrate™) or additional dialyéate, which may be
intermittently removed from, or introduced into the
patient’s peritoneal cavity.

20 In one embodiment, the flow system/dialysis device
is further in fluid communication with at least one
pressure sensdr. In - one émbodiment, the flow
system/dialysis device is in fluid communication with two A
pressure sensors, a first pressure sensor being capable

25 of sensing the pressure of the dialysate flow into the
dialysis device and from the dialysis device, while a
second pressure sensor being capable of sensing the

:pressure of the dialysate flow before entering the
sorbent. The pressure sensor may also provide feedback

30 input to a pressure regulator to regulate the pressure of

the dialysate flowing to and from the dialysis device.
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suppl ements, nutrients, vitamns and co-factors that generally pronote
human heal th. The desired substances may al so include therapeutic

subst ancewou@hisasysnedi cati ons and hor nones. Advant ageowsingsc20domoe3e i chnent
nodul e does not require any additional discharging or punping nechanisns to
ensure that an accurate anount of desired substances is dispensed into the

di al : d ly, thi d h | | [
and wer ghi ofNEnE HLAPyS: € SevEcBS e 11 o Qyetent araPySke edt c&ofay al So

be in fluid gamanigat ian ydd anst cjagecrddulmesBig st Osagautmidid eapmy be
capabl e of storing regenerated and/or reconstituted dialysate |eaving the
sorbent, pri®fceefebPécheEpRgereturned to the patient. The storage nodul e nay

al so be capable o taring i t ULt i te" ) _Ofq. . .
St onar oSS LRPSRTIESRTATh AL USE: BeLE L RaL) BLER Be oo ruia
i ntroduged i abamtthécpat bant'ishpen taomealiacasdrisor | NTloweammboda meehsotrhe

flow system di al ysi s device i fu[thﬁ&nin fluid communi.cation with _at | east

one pressure™@¥ns&e | P OMREbodiREAL RS he ¥ owFE§st &N al5RFR d&fFce is

in fluid conpugbgatheBaWdil 1540 tRI 6SSUIEh SRNSOFSm &hbl IYrdUASSHE e tpensor
bei ng capabl e of sensing the pressure of the dialysate flowinto the
di al ysi s devpeeiand-friom ehettkal yeilkodigwenle, whic eammertandPrEBSULE

Soteri nbei “%88‘8%9%%&0“ ~3¢8sh g the pressyre of a;;ge 9&%‘%’8@@? fLow before
_ g the sorbent.” The pressuré& sensor nmay a provi de feedback

10 suitable dosage system to any point in the flow path for
regenerated dialysate feturning from the sorbent to the
patient. In one embodiment,_the ammonia sensor is capable
of detecting the concentration of ammonia present in the
dialysate in the form of free ammonia or ammonium ions.

15 The ammonia sénsor may alsoiprovide a feedback input to
the control system of the dialysis device éo_that if the
ammonia concentration exceeds an undesired upper limit
range, the control system may activate an alarm and/or
deactivate the pump.

20 In another embodiment, the ammonia sensof comprising

| a flow-through cell is situated “ih—lineﬁ in the flow
path for regenerated dialysate'returning from the sorbent
to the patient, with all of the regénerated dialysate
passing through said cell. _ ‘.

25 In another emquiment, said flow-through cell is
connected “off-line”, via a- 3—way connector and a
suitable dosage system to any point in the flow path for
regeherated dialysate retufning from the sorbent to the
patient. The dosage system may allow only a small part of

30 the regenerated dialysate to pass through said cell. The

dosage system may be comprised of a pressure regulator,
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input to a pressure regulator to regulate the pressure of the dialysate
flowwng to and fromthe dialysis device. The pressure sensor may al so

provi de fwedbaris7¢7® trigger an alarmin case the detect edTBGRERWIER3) S

out side an acceptable range. The flow system di al ysis device may al so be in
fluid conmunication with an ammoni a sensor. The ammoni a sensor nmay be
situated "inglingt dnthe flowpath for reggnerated dialysate retyrning
fromthe sorbent o the patPenF. I’ "andt her enﬁogianP, t he "amfonia Sensor
i's connectedplmpf - DiAeYysatiea paskiMRy CORGOESH 05aa8d sanSkirt atd ¥l desageesyst em
to any point in the flow path for regenerated dialysate returning fromthe
sorbent to tRelpREFeAt 11 R oRBLEABLE moRta iR  anfitft a28erfsdiTiR Pafabl e of
detecti.ng thgofop§@Q£r§£g§gsgi;annDnia present in the dialysate in the form
of free ammoni a-or ammonium ions. The ammoni a sensor nay al so provide a

f eedback i nput tolnhheneortboldigysttemtdfe tdhenatiiad ysessaevisepseithanedf the
ammoni a concentration_exceeds_an ﬁnd sired upper Iinht(;aqﬁg t he Egntrol
system may atti ¢&ve RH al &Fm B/ SFod¥Settyat ¥ hB2himPoN T Hitther e
embodi ment, &fei @AMDR:EIRLREN COBRErSi Nk flhew t hseuganeel | s sbheat ed
"in-line" in the flow path for regenerated dialysate returning fromthe
sorbent to tHECPAITRRE, WER ATGIiad heSTEfdheridt e®OFiidllpsgce passihg

Lg:}‘r’]gg[‘ezal g#@H/snaé{;Q \'&/*i’igtw';e%a_m%bilg'hﬁ@@&eaﬁaio‘% fLpy- Fc%ft%%hd&?é' ahSon
) y connector and a suitable dosage systemto
any poilAt inegxbdeafidew pedyefor and upstream of an organic compound
absorber layer. Advantageously, this arrangement ensures
the_re—adsorption of traces of harmful substances that
may leak from the ammonia sensor.

In one embodiment, the ammonia sensof is-élso an

15 ammonia—selectiveb potentiometric or amperometric
electrode. '

In one embodiment, the flow system/dialysis device
receives and/or sends feedback signals to an alarm
system..The alarm syétem may be able to give off an audio

20 and/or a.viéual.alafm and may also be able to>display the
reason for the alarm. The alarm system may be able to

'give off an alarm when thé pressure, volume and/or flow
rate of the dialysate is not within the desired range. In
" another embodiment, the alarm system is able to give off
25 an alarm when the concentrations of metabolic toxins
(most notably that of ammohia) are not within the desired
range. Preferably, the alarm system may also give off an
alarm when any of the components of the flow system
requires replacement, ‘for example when the sorbent 1is
30 spent ‘and requires replacement. The alarm system may also

be adﬁantageously linked to the control system to give
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regenerated dialysate returning fromthe sorbent to the patient. The dosage
systemmay allow only a snmall part of the regenerated dial ysate to pass

t hr ough swodo@eists7sThe dosage system may be conprised ofca/sgrensueso

regul ator,an orifice, a pinch valve, a mcrodi spense valve, or a punp.

-Di al ysate passing through said sensor cell may be collected in a suitable
cont ai ner

drip ba or |later n ane.enbodi nent, the
anmoni a sens8£ |§np8§?f?oﬂgﬁglﬁh§n9oﬁﬁft gF%Eﬁeoélﬁkﬁsgfélyﬁé® gsvhce
downstream thg ¢alion exchargemdAyeisntof the spabentystlmOREsgNgedrENt,
the ammoni a sensor is positioned in the dlalysate fl ow pat h downstream of

all cation ap@faanoalex@hehgerthayerspafdrygstr e BEMBRN2BLYAATLCc SPE/RPound
absor ber lay % @?gag%ag§§u§$¥ma%h% rﬁiﬁ nggﬂsgt ensures the re-adsorption
har su [

of traces of "h: ances Ieak”from the anmmoni a sensor. In
one enbbdi ment, ‘theeanontacsenspstéem amag ahnapmpniratsel act pyvecessor
potentionetric or_anperonetric electrode. In one enbodinent, the f

| 0
systenfdlalyg?gaaéﬁlégfréEE?QE%gﬁﬁH?QrE%eﬂ8§°F¥edH§EHm%|QﬁﬁgngSméﬁeg}arm

system The a}3fpheysk8MHRYphRp ARGt 91 g4 e0ktoRNagUdLk@RREN 0 oa r¥isual
alarmand nmay al so be able to display the reason for the alarm The al arm

system may beoabhe ﬁoa@wesQﬁfeva@ealaardnmm the preatgsie, deviaaebasd/ or
[l on 2t o phneqdl SYephe,! So0eLel (B0 Lhg.g5y Cotupaney, LA dugide
concentoati ons af usetrabeltie fbex,N$uch as a keyboard, and a graphical
user interface, such as an LCD display, fbr allowing an
operator to interact with the control system.
In one embodiment, the control system comprises a
memory having a computer algorithm for storing said
15 predetermined instructions. The control system may also
comprise a removable storage device such as a Secure
Digital (SD) card to capture and log key information of
the dialysis device and the patient. Advantageously,‘the
LCD display 1linked to the control system is touch
20 sensitive and 1is capable of relaying é user'’s
instructions to the other components of the control
systém.
The control system may control the delivery‘of the
fresh dialysate to the peritoneal cavity and the spent
25 dialysate from the peritoneal cavity. The control system
may also control the timing, during and amount of each
-delivery of the dialysate. The control system may recieve
feedback from the pressure sensor and ammonia‘éensor.
The control system may be able to store the delivery
30 history of ‘the dialysate. The control means may be able

to store and process the dialysate dispensing out
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(most notably that of amonia) are not wthin the desired range.
Preferably, the alarmsystem may al so give off an al arm when any of the
conponentwoaboswizes7Bl ow syst em requi res repl acenment, for pexasmém®onsesn t he
sorbent is spent and requires replacenent. The al arm system nay al so be
advant ageously linked to the control systemto giveoff an alarm when the
power status of the diaIXSis device is low In one enbodi nent, the alarm

system al so BrV2EbFFSadlafalMAien e PHAF QI ePANEPURY anyGFar speed

are out of thgengpABloWOEkREN" ARYEa13BeLE0BERAL1SY SireBoRRY cilNGALPRhat e a
processor capable of interrogating a nenory having predertem ned

instructors #opPpOAPREY diudiDpdat eof robhan desdrsal sorse@nes t heodi Beysi s
device and fgomfhe QaaEX§bstﬁSV8981§§85et9r§ﬁetﬁét85g%kh%8H§C%-dEEe.
control system fnay B8" hked "to a tsér-rhter ace, such as a eyBoarﬁ, and a
graphi cal user inverfaae, ajuechiathman dD 6 spkay, iforomwdéowagcantaper at or
to interact with the control system |In one enbodi nent, the control system
conprises a HeRofySREVFAGIaCEERBEt ef "8l §YPFERNTEYr USEorR R SS4itgrmined

predet erm ned Lgsthuski@Rsg The ue@nidoly %M@Yp@i% SREPELES @ime
renmovabl e storage device such as a Secure Digital (SD) card to capture and

| og key infothaseomettinhge dical ysi scwEvdtizeahdehergang ehe. thdvaseageousl y,
the LCD displa linkedtto the control systemis touch sensitive and is
capabl e of ref %%ﬁﬁmgnugér's instructions to the other conponents of the
controhosystem TheveAbhgebusysteraHmycentrbol djergel hwer ya ofiebkR@ing

ability to allow it to call on.prior knowledge or mémory
to apply instantaneous settings. This learning ability is
preferably encoded by software. The prior knowledge, or
stored history, is based on past events, inciuding
15 dispensing rates and dispensing periods, and is stored in
the memory. The dialysis system itself may be monitored
remotely by a hard wired communication 1link to the
control means, or by radio commgnications or by means of
- a portable data log off.
20 The flow system/dialysis device may be powered by a
alternating (A.C) power supply or a directly current
(D.C) power supply. In one embodimént, when the flow
system/dialysis device can only be powered by a D.C powér
supply, the flow system/dialysis device may further
25 comprise a rectifier to rectify the current originating
from a A.C power supply. In one embodiment, the flow
éystem' is powered by compact batteries to ensure
portability. In one embodiment, the flow system 1is
powered by a rechargeable battery that is capable of
30 powering the flow. system/dialysis device for at least

eight hours of continuous usage. The conduits through
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fresh dialysate to the peritoneal cavity and the spent dialysate fromthe
peritoneal cavity. The control system may al so control the timng, during
and anobunwoahoseacsysdel i very of the dialysate. The contr ecTtsgat@merBy

reci eve feedback fromthe pressure sensor and amoni a sensor. The contr ol
system may be able to store the delivery history of the dialysate. The

control means_r be abl g t.o store and process the djalysate di.spensing
out par amet ergh?i%e %ﬁ)uﬁﬁ%&a&ﬁ atfﬁéjﬁ’_)s i WBMH%% Wéae user. r?ﬁéic}(?ﬁlt%r'ol
system may a&ﬁ@mb@amﬁa@hg piotegteahhinanthe dhspensipg output of the
desired substance to be discharged into the dial {sate fromthe enrichnent

modul e. Various aF@eric¢dndutian BawusedsSon Bederbt® dont malthsiand spéssi ng
tput. Th / 1 t 1. g ‘
out pu € ?é%ﬁg}@%lﬁﬁ & nRf eggggr[gﬁggﬁ%nprggr an € 1'5{1%/3\’134 U@l%vﬁ?ﬁeﬁg ‘o

starting poi over nme these se S can be custom-zed accor
the useb' s weghounenedskagdddvdnt ageeuskybotibmesont ridie systreimitas are

|l earning ability to allowit to call_on prior know edge or nenory _to apply
i nst ant aneouEugng?nd%a.del'hiOg | B&FAFAY a‘iﬁp"’fﬁl‘? yppgygl!egf eFAbPy aesncf)‘éé&nby

sof tware. The;pfEghe know golgeyuREt8hRL ed TSt Aubidgs based emepagkneyents,
i ncludi ng di spensing rates and di spensing periods, and is stored in the

menory. The dpabgseBtsyeferhpt &PV Auyptha meii edsedbeeronakytsd az_Shangq -
W 120 communLeagh g L Dlls! U8, 8041 OLUERURL L, DL LALR FOTULERLL 0N
be powened byradal pelpatrngs( Aylon @Oweslgdppbyndte acdi petykylpthonhent
In another embodiment, at least one .connector has a
double-lock - quick :eléase and 1iodine cap features to
prevent leakage, spillage and bacteria contamination.
The flow system/dialysis device may also be mounted
15 on a carrier that has a wearable configuration so that
the dialysis device comprising the flow system can be
easily transported by the wuser. The carrier with a
wearable configuration may allow the patient to have
continuous peritoneal dialysis when Stationary or on the
20 move. Advantageously, the carrier allows patient free
movement and does not restrict the patient’s normal range
of motion undesirably. In one émbodiment, the carrier is
made of a material that is light weight, fire resistant
and water proof (non-water absorbing). The carrier may
25 also be made up of a material that is sufficiently hard
| enough to protect - the components and tubings of the
dialysis device from knocks and accidental pinching. In
one embodiment, the carrier is ergonomically designed to -
" - distribute the weight of the dialysis device so that the
30 pressure arising from the weight of the dialysis device

is distributed over. the users’ body, preventing excessive
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(D. C) power supply. In one enbodi nrent, when the flow systenidialysis
device can only be powered by a D .C power supply, the flow system di al ysis
devi ce mayofusdizes7sconprise a rectifier to rectify the egrsentoomoegdnati ng
froma A .C power supply. In one enbodi nent, the flow systemis powered by
conpact batteries to ensure portabi lity. I'n one enbodi nent, the flow system

is powered by a rechargeabl attery that is able of wering the flow
syshen di al yETESHRE P E o BErE A et PP ROHE SEoP iR i ThioLh LLAES, SThe

condui t's thrggggv\hla@l@ t R Helyy S 8@+l O Weé)ﬁefmdéoﬂfofﬁs' Ebent the
chemcally and biologically inert materia The conduits may al so be able

to withst andp@héepﬁesé’,ur engi eRpbeHamengw §9§t emrafetrhasdital foes feewi od
wi t hout | eakag e ar et ubi d
2955 SQ %glu&ﬂbas ny Bthék} %%%lilm Sht i %%&f\e j §Ie'ﬁe Tubi ngs

medi cal -grade polyne Fi'cone or pol yur e
and t he5ot hetheoifpanenrtfs a)fwahetfpoucsyshelmhmmraj St blae&:@mneﬁéedtursnpng a
connector nmade of resilient material _such as of nedical grade pol as

nyl on or pol YEARBBRAE TGS SotYyRuspREAEET 19 ahBBhd® tesddi nEht 2ng Ieéast

one connect Oémﬁéélﬁe%um@ué ock rayiek 1&l aaserppd 404} ngfcasp kaapdpek to
prevent |eakage, spillage and bacteria contam nation. The flow

syst enl di al y$bscHperke mhptalasm bee nwontedtorthe dack evithatwhastaamsar abl e
configuration _so.that theodl al ysi_s deV|scne cloorl'g)rl Si ng thg flow_s stem can be
easily transpgrf%agby f7&°5Ser . e?he cartfier wth a’wear BFe cBh |gurat| on

may al how thﬁdpahta@éoh@lbavetlﬁ:@ntdamléﬁs peait oaesd dial )aélsshwaeaally
stationary or on the
de51gned for wearable active lifestyle and can be used as

~a desktop device.

Brief Description Of Drawings
15 The accompanying ‘drawings illustrate disclosed
embodiments and serve to explain the principles of the
disélosed embodiments. It 1is to be understood, however,
that the drawings are designed for purposes of
illustration only, and not as a definition of the limits

20 of the invention.

Fig. la 1is a schematic of one embodiment of the
disclosed flow system, wherein the flow of the dialysate

is toward the sorbent from the peritoneal cavity.

Fig. 1b 1is a schematic of one embodiment of the
25 disclosed flow system, wherein the flow of the dialysate

' is from the enrichment module to the peritoneal cavity.

Fig. 2a is a schematic of the flow system in. an
alternate arrangement, wherein the flow of the dialysate

is toward the sorbent from the peritoneal cavity.
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nove. Advantageously, the carrier allows patient free novenent and does not
restrict the patient's normal range of notion undesirably. In one

enbodi nenvo 2béveisessrier is made of a material that is |ipghtscemioghézofire
resi stant and water proof (non-water absorbing) . The carrier nmay al so be
made up of a material that is sufficiently hard enough to protect the
conponents and tup&ngs jﬁ 1;ge digk%éhgtg%vhgg E%%”LKﬂQCk% aQ%m9c5id%Q}al

pi nching. In one engbdinen&, the >Carfrer i s ergononlcdflyy3e5|gne% to

di stribute theteehght afr riahgeticaltysivhadeMircectsd fhah bhetpeesiSwg sariesi ng
fromthe weight of the dialysis device is distributed over the users' body,
preventing exe&iPRepPBsslire CEBREENTPILLENEC] ARgpREILLENSALt §2FE tWhe user’
s body and thereby providing wearer confort for the patient. In one

enmbodi ment, the céﬁ»gi-er%i sipna hechemat b afwdika pbarh.svsteanoineret

embodi ment EHStﬁéEr'a‘%&éﬁh&{th‘E éRéQ}ngBta WRllee sROUE ea'ﬁo*&ﬁvbﬁg 3l | east
one strap running across the shoulder of the patient. 1n another .
enbodi nent, thelgaateeriss towéahe ftaten ofordrapsacikn (hack paek)i tiomatalcan be
worn at the back with two straps running across each shoul der of -the
patient. AdvaAvab¥ously, the carrier may al so be aesthetically designed for
wear abl e active lifestyle and can be used as a desktop device. Brief.

Description O Dr BWngsPrhés accoRPReiyd i dPawititR fiPUstSvRte™i s8] ¢6éd
enbodi ment s Qﬁtgtﬁéﬁrvealtt%ﬂ%@' BrEBRgRRLAE! Phes i f hendi salRseds the

enbodi nent s. I's to be understood, "Thowever, that the draw ngs are
desi gnéfl fordpaipesés o from the enrichment module to the peritoneal

cavity.

Fig. 4 is a schematic of the flow circuit for the

removal of the ultrafiltrate as disclosed herein. -

Fig. 5a 1is a schematic of the flow system in yet

15 another alternate‘ arrangement with a number of check
valves witﬁin the flow system, wherein the flow of the
'dialysate is toward the sorbent from the peritoneal

cavity.

Fig. 5b is a schematic of the flow system in yet

20 another valternate arrangéméht With a number of check
valves.within the flow system, wherein the flow of the
dialysate is from the enrichment module to the peritoneal

cavity.

Fig. 5c is a schematic of the flow system for the
25 removal of the ultrafiltrate as disclosed herein in an

alternative configuration from that shown in Fig. 4.

Fig. 6 is a functional block diagram of the control

system of the‘flow system disclosed herein.
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illustration only, and not as a definition of the limts of the invention.
Fig. lais a schematic of one enbodi nent of the disclosed flow system
wher ei n twe 2hdoms7sy8 t he dial ysate is toward the sorbent pbrsmidmogssi t oneal
cavity. Fig. Ib is a schematic of one enbodi ment of the disclosed flow
system wherein the flow of the dialysate is fromthe enrichnent nodule to
the peritoneal cayity. _Fi chemati c .of the flom/s%stenlin an

. 2a_l
alternate arrange ﬁt,7mtheFﬁfb%¥aF G S0P N NG s &LV &%t Sard e

sorbent fromihhanpemnbbangahtCa¥i t¥heFitdowlByissed.schematic of the flow
systemin an alternate arrangenent, wherein the flow.of the dialysate is

from the enrichnept gnodid e3d 0 t-he perd f pneal, sCayhd Y enbio@imddti Sof gHenatic
of the flow systemin yet another "alternate arrangenent, wherein the flow
of the dial ysatreies tbwar dhche sorbinsiér otetiee pekdv osysitepaiiistoloskidy. 3b
is a scgenat'crognthe flow systemin yet another alternate arrangenent,
wher ei n t he fFOW'6f t he dialysate is fromthe enrichnent nodule to the
peritoneal cavity._,Fig, 4. s _a schematic of the flowcircuit for th

removal of the ul E18fi PRFafe3as GBS P 555 e PRRR IR GRS IIens Sihdhst i ¢ of
the flow systamriBryetoanatther qakligkhat eqavs aagemsnt dten BURREL sy check
valves within the flow system wherein the flow of the dialysate is toward

t he sorbent Pheé@mithe peritoneal cavity.

Fig. 10a-10c are pictures of yet another embodiment
10 of the carrier for the dialysis device/flow system

disclosed herein.

Fig. 11 is -a picture of a prdtotype of one

embodiment of the entire flow system disclosed herein.

Fig. 12 is a picture of one embodiment of the
15 carrier for the dialysis device/flow system disclosed

herein.

Fig. 13 is a picture of another embodiment of the
- carrier in the form of a vest for the dialysis

device/flow system disclosed herein.

20 Fig. 1l4a and Fig. 14b are CAD (Computer Aided
' Drawings) - of another embodiment of the carrier in the
form of a vest for the dialysis device/flow system

disclosed herein.

25 ‘ Detailed Description
Referring now to Fig 1la, there 1is shown one
embodiment of the disclosed -flow system (200), wherein
the flow of the dialysate is toward the sorbent (84) from

the peritoneal cavity (60). The dialysate is first drawn
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Fig. 5b is a schematic of the flow systemin yet another alternate
arrangenent with a nunber of check valves within the flow system wherein
the fl owwbwdeisd7al ysate is fromthe enrichnent nodul eptw/scheomesiss oneal
cavity. Fig. 5c is a schematic of the flow systemfor the renoval of the
ultrafiltrate as disclosed herein in an alternative configuration fromthat

showmn in Fig. 4 . Fig. 6 is,a functional bl %}C@ di agram of the control

syst em of th‘él_”FI Sk stg_éei eﬂ?ﬁi"‘é@%fg d CREMEYN. . 7Y BESER o TFR  €howi ng
the flow of diabyate 5BnaBrenBodi mentyedfe dierd 10w syst g sfhge 88-8eare

pi ctures of one enbodinent of the carrier for the dialysis device/flow

syst endi scl cdedlhepreenbeFig. wobhgdrawnefpput thespetiinvehér cambodi neAl of

the carrier r . di al ysij evicel/ fl ow system di scl osed herein. Fig.
| Ca-1Cc are %lgc‘f'%?&go% %%{Egag%%{%gf enbodi nent of the carrier for the

di al ysi s device/f syst em di scl osed hepein, Fig, 11, i pi ct
o ot Stype. of one LRDBE TRREXGPSTHE SHEi TBI | BUFEgEFerTats POSEd ndPal n-
Fig. 12 is aipielysedobetbecerbedirment f dHe ERiIyestd oist Be1divalysbs

devi ce/fl ow system di scl osed herein. Fig. 13 is a picture _of another
enbodi ment oPrehec@ar PREE ViR liMfe FRRFK oPCANTeSNef orb4hel BidtFyes that

deViCe/flOm’§¥f§§nbdk§§5O§§dc98§§&p3the dialysate is pumped by pump A
(70) through wvalve A (66). The dialysate then flows to.

10 valve check point two (72), which ‘determines whether

A valve ¢ (68) is closed. If affirmative, the dialysate is

allowed to proceed across valve B'(74)_towards a pressure

sensor (76). The preésure sensor (76) determines if the

dialysate flow is at the correct pressure before allowing

15 the dialysate té pfoéeed into the next flow circuit (202)

comprising the sorbent (84) via connector A (78).

In the flow circuit (202) comprising the sorbent

(84), the dialysate flow past wvalve check point three

(80); which determines if valve B (74) 1is closed as part

20 of the flow feedback system ensures ‘the dialysate can be
returned back to the peritoneal cavity (60) via the right

path. The dialysate then continues to flow through .a
fibrin filter (82) to remove any residual fibrin that may
cause, damage to the sorbent (84). After removal of

25 residual fibrin, the dialysate passes through the sorbent
(84) for the removal of urea and other unwanted ions as
described above. The regenerated dialyéate exiting from

the sorbent (84) flows towards a storage module (86) for

the temporary storage of excess dialysate. After which,

30 " the dialysate flows past an enrichment module (88), which

optionally dispenses a predetermined amount of desired
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Fig. 14a and Fig. 14b are CAD (Conputer Ai ded Draw ngs) of another

enbodi nent of the carrier in the formof a vest for the dialysis

devi ce/ f Iwo 289tsesmsdi scl osed herein. Detail ed Descri pti ecTRekemwrnoeego now t o
Fig la, there is shown one enbodi nent of the disclosed flow system (200) ,
wherein the flow of the dialysate is toward the sorbent (84) fromthe

i t oneal ty (60). The dial ysat first d t of th |
Cavity (54) SHRSFARCES (ArODOI . PEECsiig schubl -hoy 15 et e TF f he

pressure of Hhgidiak¥sderdial ngnwi hdnwa thr ofa t hetpehbbongalk cayi tthe( 60) .
is wthin a safe limt. Valve check point one (64) ensures that valve D

(92) is clospdrbeppealt avitaw 6601 he Vailaleysasheck spainbwdduno pPBtedd Once

val ve check poboLoenc,(0d) Ladicates that valve D (RRkols chesed. the

di al ysate i s"punpe t"hr ough valve
flows t6 val detebmtkepdifntvanee (X2) p6nhieh cddetsedmarepatiet ber thal e o (68)
is closed. If affirmative, the di ani%lialte is all owed to proceed across val ve

B (74) tomragsée‘ﬁr 8sstred Rar¥orcq Tive prevshre l%‘aens‘fjolra](yi'?(ﬁ Yet'er mi nes

i f the dialysatgrhb@Wohsxatot ReeCPer8ebnRRESerke thel(@hg &lilowhrg Lilkgt
dialysate to proceed into the next flow circuit ( 02) conprising the

sorbent (84)pwth.connector A (78). In the flowcircuit (202) conprising the
sorbent (84), the dialysate flow past valve check point three (80), which
determ nes if val RefBrf7d) newcltasetias mrth@fethe shownf eedichekagyist em
ensureiothe E§B¥3%t%> ongeembodlment of the dlsclosed flow system
(204), wherein the flow of the dialysate is from the
" enrichment module'(88) to the peritoneal cavity . (60). As
the dialysate exits from the enrichment module (88), it
pésses valve check point four (90) which determines of
15 valve ‘A (66) is. now closed. If positive, the dialysate is
allowedA to flow _through connector A ~ (78) past the
_ préssure sensor (76) which again ‘determines if the
pressure of the dialysate flow is in the. correct region
for entry into the peritoneal cavity (60). The dialysate
20 >then flows through valve C (72) which is now open,
towards pump A (70). Pump A (70) provides the driving
force for delivering the dialysate back to the peritoneal
cavity (60). Pump A (70) propels the dialysate to a gas
remover (94) through'valve.D (92) to remove any unwanted
25V gas emittéd during the dialysis operation. A small
volume of dialysate is shunted to a pressure regulator
(96), which receives feedback from the pressure sensor
and adjusts the pressure of the dialysate flow
accordingly by -changing the propelling power of pump A
30 (70). The small volume of dialysate is then allowed to

enter an ammonia sensor {97) to determine of the ammonia
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returned back to the peritoneal cavity (60) via the right path. The

di al ysate then continues to flow through a fibrin filter (82) to renove any
resi dual wolweomstdvat nmay cause damage to the sorbent (8#rT/s6homroosseoval of
residual fibrin, the dialysate passes through the sorbent (84) for the
removal of urea and other unwanted ions as descri bed above. -The regenerated

di al t Pt f. he sorbent (84) fl 1 d t I 86
for Lhe LempbrAry SCbrGE. o WSS dik ySorein aft er 2l i iihio BTAFjeate

flows past agees&tebAENt tAREUl €ma88) , wehiede opif ongd 4 yy shspenses @hen
predeterm ned anmount of desiredsubstance, such as hornones, nutrients etc,
into the di aF9saeetedf ot the Hiidd ywme | PFet (hnedehacik scardre-pefheoneal

it 60 (3 j i . itoqf th
v chmont mSAUTETES dot SPor peety ke, EtauboERoRc Bl BEY SERELEY (ot e
flow syStenl ts heédhadeiadntfidltdio ea3ur éorheadicalajsadfe bsctet s nédoback to

the peritoneal cavi 60) via the right path. Referrin ow to Fi I b
there is shoWi®a %éhgﬁéFFcbﬁifaﬁﬁaﬁle&P%@ﬁélge [ y%al‘tg? E%a‘a]FsEPogéﬁ flow
system (204) pewhesgba1t hevitow(eh) t he dialysate is fromthe enrichnent
nodul e (88) Ii)o the peritoneal cavity (60). A s the dialysate exits fromthe

enri chment modul eRé§§}J(.—if&§; EBSﬁ%.V@avecél‘%ﬂ%Cki?Oé%wﬁ% (PO WL Chen

det er m nes of valve A (66) I's now closed. If positive, the dialysate is
all owed to fK20W0t hr augh agonaéteonaAiye8)apaghgehenpr esisiur e thensbdibE76)

whi ch 892N dTeL ngs 1 fNSPLESRULE Ynd NEuMLELYRH Sl OBl s bt
cavity (60’), wherein the flow of the dialysate is toward

the sorbent (84’) from the peritoneal cavity (607), i.e.
outflow mode. A number of technical features that are

~the same as that shown in Fig. la described above are

15 ©  indicated by the same reference numeral but with a prime
symbéi'(’). Valve A (66’)_and B (74’) open while Valve C

(687) and D (92’) close. A tidal volume (prescribed by
clinician) of dialysate is pumped from the  patient’s
peritoneal cavity (60’) into the storage module (86') via

20 the fibrin filter (82’), pressure sensor B (62'), pump
(707), flow sensor (67), pressure sensor A (76’) and
sorbeﬁt (84')._ During this mode the flow rate 1is
controlled by the speed- of the pump (70’) and is
maintained at <constant rate as determined by . the

- 25 clinician. When‘the'flow sensor (67) sensed that a volume
of dialysate equal to the tidal volume has been pumped

into the storage module (86), the system enters the

inflow mode as dépicted in Fig. 2b.

It 1s possible that during the outflow mode,
30 particularly when the patient is in bed, the tube

connecting the patient’s peritoneal cavity (60’) to the.
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for entry into the peritoneal cavity (60). The dial ysate then flows through
valve C (72) which is now open, towards punp A (70). Punp A (70) provides
the driviwg 20@vees78or delivering the dialysate back to the/sgeedstoomnsal
cavity (60) . Punp A (70) propels the dialysate to a gas renover (94)

t hrough valve D (92) to renove any unwanted gas emtted during the dialysis

operation. A sngll vol unme,_of di ak ateUi shunteg to.a [essure reg | at or
(96), which 7¥ ?’\I}esm?gengckc%P %ﬁﬁt he Bé%gsuﬁgc engéfcgﬂa a8t s k{ﬁe
pressure of é@ﬂiﬁbﬁéa@at}]ﬁréé@w&réccﬁr@d@Y(dW)Chai@ﬁiel&st harpr @pablineg power

of punp A (70). The smal]l volune of dialysate is then allowed to enter an
anmoni a sensB¥e§sFret @nget BREi F¢SEEM Het EFFRORT aPBvaAUGHPTHESER bl P3aEB i s

within a saf nge. d ti LS vl uge, di.al feqis
then col | sot S nes tr5ehagtres) vt s s e s hrie bar s ey for "ehe
di al ysabe flagsifir orAudidblgasalemnverar 9% trouedadtyer aal“"Mutdder ba8@8pnf or

renmoval of bacteria fromthe dialysate before regurni ng, t he di al ysate back
to the peritbHEaroQadity PEGFSURET SETRG t 410t Pa ThEPEXFsPShOWA Phe {1 ow

system (200'timgntlagtaige?ggggg@mamgngerrent with the fibrin filter (82" )
| ocated near the outlet of the peritoneal cavity (60'), wherein the flow of

the dialysate is gonard;hhe+50EgNt 234" ne A o tdieper L hoNeabyCcaykt¥n( 60’ ),
i.e. outflow node. A nunbér of téchnical features that are the sane as that
shown in Fig(204’ Hesori ked abboeenatéviendirotedehynt hewsidme thef eféheen

Cgrsgaéprt ?ﬁi@e?‘&%ﬁ”ﬁ S ggg{eélkéayaH¥§;AbS?§é% %ﬂg §%é7éé%i%8%2aﬁhf'e
cavity (60"), -wherein the flow of the dialysate is from
the enrichment module (88’) to the peritonealb cavity
(607), i.e. inflow mode. A number of technical features
that are the same as that .shown in Fig. 1b descfibed

15 above are indicated by the same reference numeral but
With a prime symbol (’). Valve C (68’) and D (92') open
while Valve A (90’) and B (80’) close. The dialysate
contained in the storage module (86’) is pumped badk to
the patient’s peritoneal cavity (60’) via the pressure

20 sensor A (76"), flow sensor (67), gas remover (94}) and
the bacteria filter (99’)/ pressure sensor B (62’) and
back to the peritoneal cavity (60’). During this mode the
flow rate is controlled by the.speed of the pump (70’f
and is maintained at constént rate as determined by the

25  clinician. When the stofage module (86’) pressure sensor
sensed an abnormal pressure that-signals that the storage
module (86’) is empty, the system returhs-to the outflow

- mode as shown in Fig 2a.

It 1is possible that during the outflow mode,
30 particularly when the patient is in bed, the tube

connecting the patient’s peritoneal cavity (60’) to the
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(68') and D (92') close. A tidal volume (prescribed by clinician) of
dialysate is punped fromthe patient's peritoneal cavity (60') into the

st orage nworb®/1&5s8) via the fibrin filter (82'), pressece/sseodmnoBo(62'),
pump (70"), flow sensor (67), pressure sensor A (76') and sorbent (84').
During this node the flowrate is controlled by the speed of the punp (70

d i intained at t t termned by the clinician, W
Ine 11 ow Send6e C87) "e¥neBa | RAP A ol IRESSH  GPATySAtE RaSP RS heP dal

vol ume has bperipuRBEY i ptestheeSt oSy MOt e) (8Btecthe Systemoent:ars the
i nfl ow node as depicted in Fig. 2b. It is possible that during the outflow

mode, parti cBF&FFyrahemd hehpatsverhen straggeds tie aubeocohdieet i Adatme
patient’s pe'&h%g“?@' cgavi-by 6R9y) whant Q%EY%E%EP g&%nb?t CE%‘&%dtoUg,%%a uch
pr & 827V def

ci rcunst ances e peritoneal ssure sensor _ ect's an "abnor mal ‘
pressur & andagheénsystueintilre gges smapaaudicoo-musadl byl artme t hmbtes ouearoed only

when t he sit::qati on i s back to nornal a%ai n. A%%i,bl e alarmcan be myted by a
"Mt e" butt on°F8EERe@ o REIIINES sERBEPT(629) /1 dPta 3hdhPrhePrdd oS ti ne

that is progpaneefbechRef e5rHbpegtamfib81e2b there is shown the flow system
(204') in an alternative arrangénent with the fibrin filter (82") |ocated

i al ysate Ts fron tho dnri Shuent ReaLl e 61) Th THE parit ondalRavity
(60"), i.e. bBnéldw amaent A afunbler lofsattechbhhcaligheathk esanniwatiar eenlsersane
as thaHOShO“Q9HD)Figfhét)ﬁ%ggggcggdof ammonia in the dialysate Qill
cause the system (204’) to stop automatically after the
storage module (86’) 1is empty and _triggers an audio-
visual alarm to prompt the patient to change the sorbent
(84’). The alarm will be cleared automatically when the
15  ammonia sensor (977) does not detect anymore ammonia in
the dialysate. Audible alarm can be muted by the “Mute” "
button located on the ammonia sensor (97’) for a short

period of time that is programmable.

The system also keeps track of the time that the

20 present sorbent (84') 1s in use, When the sorbent (847)
| is in use for more than the predetermined lifespan, an
audio-visual alarm is triggered to prompt the patient to
change- the sorbent (847). The alarm will be cleared
automatically after power down. Audible alarm can be

25 muted by}the “Mute” button for a short period of time

that is programmable.

Referring to Fig. 3a there is shown the flow system
(200"") 1in yet another alternative arrangement with the
enrichment modulé '(88”) located between the sorbent

30 (847") and the storage module (86'7), wherein the flow of
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above are indicated by the sane reference nunmeral but with a prine synbol
(). Valve C (68') and D (92') open while Valve A (90') and B (80') cl ose.
The di al yweteoszsm7ai ned in the storage nodule (86') is punpedodacksbo the
patient's peritoneal cavity (60') via the pressure sensor A (76'), flow
sensor (67), gas renover (94') and the bacteria filter (99'), pressure

sensor B (62') and.back to the peritone cavit 0) Duri t hi s. node
The Tl ow at 6P SHRLTSFTed 1y (REi0edl! TRELBURD (507 ) T s the
mai nt ai ned apee@Bshant cabvetds (dotefn ned byutheowl nddel.ana Wiebet-he
storage nodule (86') pressure sensor sensed an abnormal pressure that

signal s that teRENdFaladearstiie tBBL) are ehpey Salife a3§stidmtr etieWd €8 the
OUtflom’”DdegﬁnghQS“ B@sEk@béﬁ: Lbobs PQ%%VbﬁﬁgﬁQ%%e@Urbgg %ﬂ%.OQEb%gW

mode, particularly when the patient is in bed, e tube connecting
patient'Ss perefemeatecauuhmgra60’ puto whedyspernmeny siyemboiesked. ' YndemThsuch
circunstances _t he peritaneal pressure sens 62! ).detects an_abnor
pressure adePﬁéagggPeﬁgtFi géﬁ§”hﬁ“§ﬂﬁ?$-€#%@a!)a}%rﬁthﬁPtgéoﬂlggggd only
when the sityatyepikschagk FegnosaBk sagaindlaAUgibbkeadl Ae¥ceaneabe arbted by
the "Mite" button |ocated on the pressure sensor (62') for a short period
of time thatfPs piegraddwable. During the inflow node the system (204')

punps a small amount of dialysate through the amoni a sensor (97'). The
presence of ammonRefenrtheg dicalfigat shwitemause shewsythemf(284'systenst op

automati,cal Iy, gt ey the plorage podulg (86 L2 Py Akl ' YO8 S (g1 audio

| enrichment module (88’’) located between the sorbent
(847') and the storage module (86'7), Wherein the flow of

the dialysate is from the enrichment module (88'") to the

peritoneal cavity (6077), i.e. inflow mode. A number of

15 technical features that are the same as that shown in

~Fig. 2b described above are indicated by the same

reference numeral but with prime symbols (’’). The
operation of the flow system (200’’) in the inflow mode

as depicted in Fig. 3b is similar to that described above

20 for Fig. 2b.

‘ Referring now to Figf 4 there is shown a schematib
of the flow circuit (2006) for the removal of the
‘ultrafiltrate as disclosed herein, i.e. ultrafiltration
removal mode. A number of technical featﬁres that are the

25 same - as fhat described above are indicated by the éame

reference numeral but with a prime symbol ().

During the ultrafiltration mode the entire volume of
dialyéate including the amount of ultrafiltrate generated
by the patient is pump out of the patient’s peritoneal

30 cavity (60’) and into an ultrafiltration bag (208). When
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visual alarmto pronpt the patient to change the sorbent (84'). The alarm
w ll be cleared automatically when the ammoni a sensor (97') does not detect
anynor e awowrnisasisyst he di al ysate. Audi bl e al arm can be wutrsd2mg/obéeso " Mt e”
button | ocated on-the ammoni a sensor (97') for a short period of tine that
i s programmuabl e. The system al so keeps track of the time that the present

sorbent (84 %jh i en the sorbent (g4 ?5 ? n us for re than the
pr edet er ni ne ?l?%ﬁ) ﬂneﬁ ROAPBYTFsHEMSaFaPm( P8 rFSBé? d 3o 2pPEMPE -t he

patient to chaggsutbe sSYrkaning 8dhat Tthe aparMmonmdd1 beasliedredsor) is
automatically after power down. Audible alarmcan be nuted by the " Mut e"
button for aeBREYt Fervobed ofméhehadiakyprioyr afabl &0 Rélflerpnrﬁglmlﬁg
3a there is ow_s " e t t

ar r angenent §Q?¥1\Tt %gﬁgﬁrgl\él né?nrt %r%(&%%% gg' ﬂ}éll%lc edﬂ%et J\;}\I/%eﬁfl eb\s(lofpbent
(84'') &and tbhecktormige rodul eatl86n't) s wheretonthe fdowmitof t heeddi)al yTake i s

toward the sorbent (84'') fromthe peritoneal cavi (60" . outflow
mode. A nunb&FRBtEBEhNPLHMEr &8t Uc]’rﬁﬁa@ﬁ@ %%r%a%s %%\f $RowSi n

Fig. 2a descyibedrabpvgtargnindscat sdabdetiferaageanshatense saueBmahhut
with prime synbols C ). The operation of the fiow system (200 ") in the
out f| ow nodebds slepiraeding Fike 3Jwliuwnsi mumped o ikt déscr pbédealbdve for
Fig. 2a. Ref Lr {lgngglFlch_lgb t(%;fhf{ﬁrsnhgylm th?ultn%OW‘mefril tem §20% |n ‘yet

[
anot her altefhatrve arrange Tent Cwi

e enri chimen I"0Cat ed
bet weenot he serbesheal 'cavity (60’) and recorded. in the Secure
C Digital (SD) .card for <clinical assessment by the

clinician.
During operation the patieht can Start/Stop the pump
(70") any number of times by pressing the Start/Stop
15 button located thereon so long as the -sorbent (not shown)
is not in use continuously for more than its lifespan.
The parameters measured during the operation are logged

into the SD card for 'clinical assessment by the

clinician.

20 "- Referring to Fig. 5a there is shown the flow system
' (200""7) in yet .another alternative-arrangement with a
number of check valves (110, 112, 114, lié, 118, 120, 122

and 124) within the flow system, wherein the flow of the
dialysate is toward the sorbent  (84''") from the

25 peritoneal cavity (60777), i.e. outflow mode. A number
of technical features that are the same as that shown -in

Fig. 3a described above are indicated _by the same
reference numeral _but with prime symbols (’'’’). The
operation of the flow system (200’’’) in the outflow mode

30 as depieted in Fig. 5a 1is similar to that described above

for Fig.  3a, with the exception that in this
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(84''") and the storage nodule (86''), wherein the flow of the dialysate is
fromthe enrichnment nodule (88 ') to the peritoneal cavity (60""'), i.e.

i nfl ow nosle.2od/Bsmver of technical features that are thecsacei@modsBat shown
in Fig. 2b described above are indicated by the sane reference nuneral but
with prime synbols C). The operation of the flow system (200"') in the

i nflow node as depicted in Fig. 3b.is sinmilar to.that describpe bove for
H o oo Rer eopf BL RS ETon i 4 aRERe | D s o TR St 8 T Fow
circuit (206yafee hbeukemmyahofbrihequktrabell thategasidi sekosegdiheeai N,

i.e. ultrafiltration renoval node. A nunber of technical features that are
the sane as PhHat deserebedfabdrclar Balwd@pcatldd bylthe ddde rkferehdé.

numeral but whgh ZEr5H8'§¥H29|T§e)Ch k'OleQ% Hhﬁgﬁfkh%r§ﬁb8” g@@%mﬁhe
entire volune of dialysate i ncluding & anount of ‘ultrafr iltrat gener at ed
by the patient bs pnppemenhtel tihe spaticntsimsp lper ihameat. cCAVgt y56681k0and
into an ultrafiltration ba é288)ﬂ Whent he 8 ritoneal pressure sensor B
(62') sensedsaﬂwﬁbﬁBrﬁﬁ@lBgB ar81&i gRafi ng ghaPrFﬁﬁnEePPtBHEaFt8£99Fy

(60") is enphydubeVelUnEfaddiepdhal Y3atga sual at @A @1i0i Nl vd ot ab

vol une as prescribed by the clinicianis then punp back into the patient's
peritoneal caeddyngebo)anThétrefmblhiragionl bae (hO2he ultrafiltration bag
(208) is the ultraf iltrate and is discarded. This anount is determ ned by
subtracting the vBéferrpugped Fage the tatricenits ssipewn t omeaflcaveypteso’ )

from the vol ygp, punped out of the peritpneal cayity (60) and recorded in
number of check valves (110, 112, 114, 116, 118, 120, 122
and‘124)_within the flow system, wherein the flow of the
dialysaﬁe is from the enrichment moduie ,(88;) to the
‘peritoneal cavity (607), i.e. inflow mode. .A number of
15 technical features that are the same as that shown in
Fig. 3b described above are indicated by the same
reference numeral but with prime symbols (''’). The
operatibn of the flow system (200’’") in the inflow mode
- as depicted in Fig. 5b is similar to that described above
20 for Fig. 3b with the exception that in this
configuration, the wvalves check points (operatéd by -a
valve actuating motors) described in Fig. 3a are replaced
by a number of check wvalves (110, 112, 114, 1l1e, 118,
120, 122 and 124). The check valves allow the flow system
25 to be implemented in a much simpler manner; Fig. 5b also
shows an additional ‘air vent (126) present on the storage
_module to release pent up gaées, a breakable wvalve 100

leading to an ultrafiltration bag (102).

Referring to Fig. 5c there is shown the flow system
30 (20671 1") for the removal of the wultrafiltrate. as

disclosed herein, i.e. ultrafiltration mode in an
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Digital (SD) card for clinical assessnent by the clinician. During
operation the patient can Start/Stop the punp (70') any nunber of tines by
pressi ng woeo@yars7ZeSt op button | ocated thereon so | ong aeTiScRo®@OEBNt ( Not
shown) is not in use continuously for nore than its |ifespan. The
parameters measured during the operation are logged into the SD card for

clinical assessnent by the cl.inician. ferri to.Fig. 5a ere js -shown
Che Tl ow oyertniEanhve: Port il kot ot SRk RS Ahadi B o
nunber . of chaghkp¥al vwas {ddhidd?, £834urdd6.tnbi8, ad20:hd2% and 424xhwkt hin
the flow system wherein the flow of the dialysate is toward the sorbent

(84''') fronfhRENpERi Fofieal €aFFryPedoaboye pre. 1pdirrsRdnbdethA AamBer of
techni cal fegéfé%aégst?%@réfe Wﬁ%ﬁh ri%ovwée{xjr{ﬂ)o@sg' (3a,gescrihed

above are indicate _ sane reference nuneral with prime synbol s
C '). The opepatebmnoof the flove sysilem (26GQF/stem i n200 'dut f | aw nodeeas

depicted in Fig. Sa.is sinmilar to that described_above for Fig..3a, wth
the except] o CRAF KL hiSBOHPHGURa RORLCLRE VAl Fa8- o HEch Spar fidatobtr at ed
by a valve aghHat idegcrabens)ardeacridedrid. Fugwild aige r eptasedoRy taanunber
of check valves (110, 112, 114, 116, 118, 120, 122 and -124). The check

val ves al | owiRh&hfisowonfipematta obe iths erelitel ¢heak nbehnsFnpPeErARAAer .

modul o to rePBace bantCup-gagtendd de kiRl ERkeTERI0H clibng TH 508

ultrafiibtrat replbagd(®923. number of check valves (110, 112, 114, 1lle,
118, 120, 122 and 124). The_check valves allow the flow
system to be implemented in a much simpler manner. Fig.
5c alsoc shows an additional air vent (126) present on the

storage module to release pent up gases, a breakable

15 valve 100 leading to an ultrafiltration bag (102).

Referring now to Fig. 6 there is shown a‘functional
block diagram of the control system (500) of one
embodiment 'df the flow ' system disclosed herein. The
control system (500) of the flow system is powered by a

20 rechargeable battéry (502). Electrical access to the
rechargeable battery (502) by the .flow system, Vis
determihed by the power management modulé' (504) which
comprises a on/off switch (not shown). The powér
management module (504) also allows the rechargeable

25 battery to power a Real-Time Clock (506) which itself
comprises a backup battery in case of failure of the Re-
chargeable Dbattery (502). The cbntrol system (500)
further comprises a microcontroller (516) which is
preprogramﬁed to receive and send sigﬁals to the wvarious

30 components of the control system and the flow system. The

microcontroller is electrically 1linked to an ammonia
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Referring to Fig. 5b there is shown the flow system (204''"') in yet another
alternative arrangenent with a nunber of check valves (110, 112, 114, 116,
118, 120,wd2Bosmsds7824) within the flow system wherein wroe/schawood2so he
dialysate is fromthe enrichnment nodule (88') to the peritoneal cavity _ _
(60'), i.e. inflow node. A nunber of technical features that are the same

that sh Fi g d bed .ab di cat th
"ot oronce nUREPAPE b v BIFHE. SyrbBie {5t G4 Tho G080 4t Mol TERE™F | ow

system (200" (51))in bQ@vénfh@wbﬁDd¢5a§ depsetadei NpEGEcadb i(spSi NMchay to
t hat descrlbed above for 3b with the exception_that -in this

conflguratlohnt@ﬁéavglvé§1égeckIﬁéﬁﬁﬁ@ePﬁﬁéFéﬂedAﬁylafvﬁFve (8ePuakitng

ToLOTS) (0 ShbEd L ELes Ja0ane rsplace b et ot chor valaygs (110

112, 114, 116, i e check valves al | om1the
system bo besenpbenghB8éy endavalich $impteswirbohes. (BBQ).5b al so shows an
additional air vent (126) present on the storage nodule to rel ease pent up

gases, a breakabl gheal va 16 |Q&@Iﬂ;dw)éybﬂdmrféifif§&ip@wbﬁ§d(ﬁ@2by
Referring to Fig. 5c there is shown the flow system (206'-'"') _for th
removal of tRBEUFBFRFOP SMATENaLi e RMPhereragenert EP@P%FlI@Pétlon

mode in anal yREnathue CORLGUIAHION ORI c#NOUL | BofLY. pdnaglrliitber of

technical features that are the sane as that shown in Fig. 4 described
above are indpdaled @@&tﬁﬁk&ﬂﬁﬁrpbeeenaecaaﬁemﬁ bue withogphteodyrtsol s

e T T8 T IGE NP cr0) LR jteld i
system and dlaly31s device, leading to the actlvatlon'of
the entire dialysis device. The pump motor (510) and
valve motor (512) are activated to drive the dialysis
fluid from the peritoneal cavity of the patient into the

15 dialysis device. The  pressure .sensor (528) senses the
pressure of the peritoneal cavity to determine if any
obstructions had occurred between the peritoneal cavity
and the'pump. A éignal is then sent from the pressure
sensor (528) to the instrument amplifier (522), which

20 amplifies the signal and passes the amplified sighal to

| the microcontroiler (516). Similarly, the pressure sensor
(526) sensesA the pressure of the storage module to

determine if any obstructions had occurred between the

peritoneal cavity and the pump, before'transmitting the

25 signal wvia the instrument amplifier (520) to the
microcontroller (516). From the amplified signals
obtained <from the pressure sensors (526,528), the

microcontroller (516) then decides whether to activate
the audio visual indicator (508) to alert the user of any
30 obstructions. Feedback signals are also received by the

microcontroller (516) from the flow sensor (530) and the
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t hat descri bed above for Fig. 4 with the exception that in this
configuration, the valves check points (operated by a val ve actuating

not ors) dwecnided7sn Fig. 3a are replaced by a nunber oPcelseeboowadzses (110,
112, 114, 116, 118, 120, 122 and 124) . The check valves allow the flow
systemto be inplenmented in a much sinpler manner. Fig. 5c al so shows an

additional air_ vent. (126) present on e storage dule to release pent up
gases, a breXEéBFe:béVéé f@é%FgﬁﬁinéS%g)anlﬁi aFP?tréﬁ?%ﬁF%@gsﬁf@§$§
Referring nowotaihkd. fy theee Ai1mwshewnsarf umdd)onaha bleaek ¢ pes amiafi tt he

control system (500) of one enbodi nent of the flow system disclosed herein.
The control SY3teRep500P20f tihe Misregyentermikkepoheted dgcadeachar §oabl e

bat t 502);. tri cal ' ) e _batt : th
row syst om CLECHS B O Rl By Lhe ObMer nanagERent SaSdiPe SChOdF el
conprisés a onleokf mewbtch5(A0t shawh) in Thenpawear roasagéeevpenmcdg and>04)

al so all ows the rechar eagle battery to_power. a Real -Ti ne C ock %506 whi ch
itsel f conprfFs&8t89pbatkup™bat'tteriPy XﬁégeﬁflfhiT ¢eSYPtEHe B € §F§éable

battery (502} hatTREcCAIENYsatestraM S00)ih UFhbeEoE08PE 1 888cBtion. The
m crocontroller (516) whicCh is preprogramed to receive and send signals to

the vari ous conpoaéneysbtemt he adabr plrogysraedand skentl] owisyseemudiioe

' troll [ I pcal | yabi d .t i [ ' 1 [
e o ks BLSSLELeal Yok} nead ko AR ATIERERRENs LALE) ol o
(SD) caond inger haaetesle), usasier wen atémindepl tdi ehe (020r523) repusle

buttons (524), pressure sensors (526, 528), flow : _
: the spent ~sorbent.” The time of wusage 1s actively

monitored by the Real Time Clock (506). The SD-card
interface (514) stores the patient’s specific
requirements and saves a log of the events that have
15 occurred during the operation of the flow system as a

reference for the clinician.

Referring now to Fig 7, there is shown a flow chart
showing the flow of dialysate in an embodiment of the
flow system (600), wherein the flow of the dialysate 1is

20 toward the sorbent (602) from the peritoneal cavity (604)
as indicated by the upward arrow. The dialysate is first
drawn out of _the' peritoneal cavity (604) 'and passes.
through a transfer set (606) and pressure sensor (608) to
determine 1if the pressure of the dialysate being

25 withdrawn from :the peritoneal cavity (604) is within a

safe limit.

The dialysate flows - through é fibrin filter (610) to
remove any residual fibrin that may cause damage to the
flow syétem (600). After removal of residual fibrin, the

.30 dialysate passes through the‘Pﬁmp (612), flow sensor 614

and another pressure sensor (616)." The dialysate then
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sensor (530) and valve |limt switches (532). Wen in use, the flow system
is first powered up by the turn-on switch on the Power nanagenent nodul e
(504) . Wheo 20dveistsrsn-on switch is pressed, the power napagseeot/ooedel e
(506) allows power access of the mcrocontroller (516) and ot her conponents
of the control system flow systemand dialysis device, |eading to the

activation of the entire dialysis device. The punp notor (510) and val ve
motor (512) BRESEEt NECHF &%}We\%qrhep‘di(gil%i érd lHJqu@re&fﬁ tch‘%: ber tf6neal

cavity of thgopgkhent(doo thee d&ﬁél’?ﬁté’?}éia%%esﬂﬁn%&;%Ufﬁ‘eS%B%B%n@%)

senses the pressure of the peritoneal cavity to determmne if any

obstructions (h8d) odeour té¢ bemeved tdfe yead tomdadtibavi upwantdedhéopanpgs A

signal is thgn se\r,:’h fromthe PrESSuULe sens reg(2]218l to.the intstru nt
n

anplifier (5 ﬁf?rl |egh aan%’lel'fi es tﬁ%gglnﬁﬁg pa sseaste[ h%x%;lrr%)rli?fl &§"si gnal

to the @i crocnat radtesnt 516)02)Si fidws | towahelspr essurensieftsent SB6Husenses
the pressure of the storage nodule to determne if any obstructions had
occurred bet WeéR) t W& 5y | TotRAN SRV t PTEAG TERELIPESRD, AT €Ot r dRSATFEE ng

the signal vigstheniast cuarnt sapBkhbhes, (RAP) 1EALEhe aAkGHeERRLES! Ler (516)
Fromthe anplified signals obtained fromthe pressure sensors (526, 528),

the nicroconinobl eth¢516)al henteedalasravhattirer dialattateat ecklebeguditbevi sual

i ndi cator (508) to alert .the r of obstructions, Feedback signals are
50 r ecei veat BB ReT RIS Erdl G (B VU THE FF B Senghr SCS38F and

t heval ve |injtasyshebes (532). Fromthe feedback signals obtained by the

fl ow sensor (530) and the valve |imt

A tidal volume (prescribed by <c¢linician) of
~dialysate is pumped from the patient’s.peritoneal cavity
(604) into the storage module (622). During this outflow

mode the flow rate is controlled by the speed of the pump

15 (612) and is maintained at constant rate as determined by
the clinician. When the flow sensor (614) sehsed that a
volume of dialysate equal‘to the tidal volume has been
pumped into the storage modﬁle (622), the system enters

the inflow mode wherein the flow of the dialysate is from

20 the storage module (622) to the peritoneal cavity (604).

It 1is possible 'that_ during the outflow mode,
pérticularly when the patient is in bed, the tube
connecting the patient’s peritoneal cavity K604) to the
system may be choked. Under such circumstances the

25 pressure sensor (616) nearer to the traﬂsfer set (606)
detects an abnormal pressure and the system triggers an
audio-visual alarm that is cleared .only when the
'situation is back to normal again. Audible alarm can be

muted by a "“Mute” button for a short period of time that

30 . 1s programmable.
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switches (532), the mcrocontroller (516) decides if the direction of flow
is correct and proceeds to activate the valve notor (512), which in turn
control s woeo@pem7sg and cl osing of the various val ves ipaTiSIGRO®Y08E280M t O
ensure that the dialysate flowis in the correct direction. The control
systemis also programred to sound of f the audi o vi sual indicator (508)

after 6 hours of uysage.a 6 m utes usage saremn r to the
user to replace tﬁégSp nfﬂ§8rl§ iﬁ? Ié eg ?ﬁﬁ?F@eF? %&Qf“t ored
by the Real {h&esEbeeke(3ule Th@z@j} gar @went;%xflaf&le(éll%asi@ye%bh@ '
patient's specific requirenments and saves a |og of the events that have

occurred dur#fgifisdcgpedatPonthe therddlowsyst efdhgs ArFef erEAgdnfsAnthe
| Fi | h h
clinician. Referring ngr%wgo fngdutleof ?%ethﬁoﬁ@g%’gggtg ggé%gawft% fhew.ng the

fl ow of dlalysaeln an e di mren W system ( erein the

f1 ow of 5t he dtatysat enddsiteowab6d29 he isor pente&6ADnfeomt hA pe@ia)onaald
cavity (604) as |ng| cated by the ugward arrow. The g %I ys is first drawn
out of the p@F??%ﬁ al O(%v?:f’y B04P 8AG"HEssES TN ol§hCartr erﬁegépr( 606)
and pressure g@ql?ognngg,}lpt @ecdetermne if the pressure of the dialysate

bei ng V\nthdrawn fromthe peri toneal cavi ty (604) is within a safe linit.

Fibrin that may coiSe UARAGE To the bW cysrom (5007 . CAPLEr o ereual of
resi dual fibBehoréhetlte aldisdiysggasses t hidoghdt h‘eoPLmeocééé_Q) orf | &w sensor
614 10 bacteria filter (626) from the degasser (624), a small
volume of dialysate will be purged from the flow system
(600) to an ammonia sensor (628) for the detection of
ammonia in the 'dialysate; The ammonia level in the
dialysate 1s then determined if it is within a :safe
15 range. And the majority of the dialysate flows from the
degasser (624) to_a bacteria filter (626) for removal of -
bacteria. The dialysate now flows from the bacteria
filter (626) to pressure sensor (608),‘fibrin filter set
(610) and transfer set (606) and back to the peritoneal
20 cavity (604) . During this mode the flow rate is
controlled by the speed of the pump (612) and is
maintained at constant rate as determined by - the
clinician. When pressure sensor (6lo) nearer to the
connector (618) sensed an abnormal pressure that signals
25 that the storage module (622) is empty; the system
returns to the outflow mode from the peritoneal cavity

(604) to the sorbent (622).

It 1is ©possible that - 'during the' inflow mode,
particularly when the patient 1is in Dbed, the tube
30 connecting the patient’s peritoneal caVity (604) to the

system may be choked. Under such circumstances the
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and anot her pressure sensor (616) . The dial ysate thenpasses through
Connector A (618) and proceeds on to the sorbent (602). The dial ysate
passes t hwough/tshessor bent (602) for the renoval of ureacansd2adheszunwant ed
ions as described above. The regenerated dialysate exiting fromthe sorbent
(602) flows towards the Enrichnment Modul e (620) which dispenses a .
predeter m ned_ampunt of desir bst ance uch_.as hornones.. nutrients,
anti bi oti cs, P6te> it 0 The di gggggt & GG e%tohet}(lﬁ Eﬁsgtlg rfelac es the
st orage nodul(e10622hekeetkhe anenp@ryinslt orgges ohrexcess dtpkysayetrem ti dal
vol une (prescribed by clinician) of dialysate is punped fromthe patient's
.peritoneal E&VPIGTECOR) AVRES - THE UStlordge Thohde {522)earedr PRYt Whsn
outf | ow modehe ik oeiahe s Lan T ebl e ikt fa@a%hr}ﬁe of Jb88rPUM 16642) and
is maintained at constant rate as determ ned by the clinician. Wen the
fl ow sehsor (6h4)oesemseedt hat aa Vdhue® obfutdical ySat eaeqialrtt gpeheod i odl
vol unme has b&ﬁn pgﬁgfd.i nto the stgliage nodul e (622), the systementers the
i nfl ow mode wWhiBFeirfi®the®f PORPOA™ ARG al ysate is fromthe storage nodul e
(622) to the peritoneal cavity, 4) . It is ssible that durin :
out f| ow node, par PPEANEr | §hﬁhehggﬁ8 pafPefr ig%ien %&8)"’ t R¥SEEBe géhﬂgcti ng
the patient’gjperttoneainfavi y14RO4brt QiitNg, M e F@Ygher ghokgfonyader
such circunstances the pressure sensor (616) nearer to %he transfer set
(606) det ect seampoabnddfal. pFleespresgnget hef spamemier iigyetle adiadgisetei sual
alarm tat ig;¢heared only, when the sidbat k8l i $Pagk,p 0aNR6HEL 12981
Audi bl & al ar Ai'can e v Y

after the storage module (622) is empty and. triggers an

audio-visual alarm to prompt the patient to change the
sorbent (602). The alarm will be cleared automatically

when the ammonia sensor (628) does not detect anymore

15 ammonia in the dialysate. Audible alarm can be muted by
| the ™“Mute” button for a short period of time that is

programmable.

The system also keeps track of the time that the
present sorbent (602) is in use. When the sorbent (602)
20 is in use for more than the predetermined lifespan, an
audio-visual alarm is triggered td'prompt the patient to
change " the sorbent '(602). The alarm ‘will be cleared
automatically after power down. Audible alarm can be
muted by the ™“Mute” button for a 'short period of time
25 that is programmable.

After the audio-visual alarm to change the sorbent
is activated, the patient will stop the dialysis mode and
activate the wultrafiltration mode of operation after.
breaking the seal in Connector B. This allows the entire

30 volume of dialysate to be pumped from the peritoneal
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muted by a "Miute" button for a short period of tine that is
programmabl e. Fig. 7 also shows the flow of the dialysate is fromthe

st orage mwourb®/628) to the peritoneal cavity (604) as ipaaiscategodmgot he
direction of the arrow originating fromthe storage nodule. A s the
di al ysate exits fromthe storage nodule (622), it passes Connector A (618)

and proceeds on.to th ressure sensor (616), flow senso 614). and Pu
o1z e arai b ot BEeR R v A o e aiSr odhs  PREhsPR e T
di al ysate iscalleyedst empt Cﬁ@@m?ﬁe80b9 Qﬁcbﬁhb§m5h|h%@a&@%@)p&%@%h&@e'

degasser (624), a small volune of dialysate will be purged fromthe flow -
syst em (600)ato Hit aRWBARBErSensVrSE¢B28rafror L hehfet EcBN6Acsl /TwNIERSI n t he

di al ysate. T i.a 4 e ] e di sa I8 .t etermned it it is
within a saf %%%‘%%‘29’1 d ‘)tl%eu##gj el t"?‘sdooHﬁ;,'tt nefarl %E}%{iggf I?o%\L/{sQ]T oo b
degasseb (624umt @fa thiadd Br paubi Iteae (ve26y0 1 wtie r BV aletafribiaciceriva. thee

di alysate now flows fromthe bacteria filter (626) to pressure sensor

(608), fibrifttPEEErPset 1E620) hd RYtarRtters s&SH(608)°%nd Bk Yo ThE
peritoneal cayhiynfR94hmoulMr i019 dihiss,smde fhecflowikrakeihgrgenbrobhed by
t he speed of the punp (612) and is maintained at constant rate as

det erm ned byst becltiatiah anlt vwénlpratsone tdensorhq 6péyiaetr genegathe
connect or (6%l8pmsen }?Q anmggrglgrng% Ryessur ethaitn si,gnal Ssotrrk])atntt he storage
nodul e (622)7T5s %rrp Yy, tHe System returns ‘?fo t he ot Hi owCHoFe fr&% fhe
peritomeal cexhéyst864) to the sorbent (622). -

Upon completion of the ultrafiltration mode, the
system is shut down and the disposal module is
disconnected from the non disposal module and replace
with a new disposal module. After which the rechargeable

15 battery is replaced with a new rechargeable battery.

Referring now to Fig. 8a-8c, there is shown one
embodiment of fhe carrier (700) for the dialysis
device/flow system. The dialysis device/flow ~system is
attached to a belt like carrier (300) that can be worn

20 around the waist of the user. One comparfment (702) is
capable of storing the disposable module while another
compartment (704) is capable of storing the non-
disposable part of the dialysis device/flow system. The
carrier (700) is attached to a buckle (706) for securing

25 the carrier to the user.

Referring to ' Fig. 9a-9c, pictures of another
embodiment of the carrier in the form of a sling pouch
(710) for the dialysis device/flow system are shown. The
dialysis device/flow system is attached to a carrier

30>' (710) " that can be'slung across the shoulder of the user.
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It is possible that during the inflow node, particularly when the patient
is in bed, the tube connecting the patient's peritoneal cavity (604) to the
syst em mayoheoswiszdeed. Under such circunstances thepr esspce/sseaemni23608)
nearer to the fibrin filter set (610) detects an abnormal pressure and the
systemtriggers an audio-visual alarmthat is cleared only when the
situation is_back to normal agai An audi bl e a%frn1c be nuted by.a

"Mt e" buttoﬂn?orQQQHﬁﬁRm?ﬁﬁioégag)tiHé;thﬁfp? Pr o§rammBb? & Pur i t he

i nfl ow node, 4t BeoELBWeSYSbEI & 6000 i b Vet St e S Ml dmped! v 1of  (dijadjysate
t hrough the amoni a sensor (628). The presence of ammonia in the dialysate
Wi || cause tHerpbPd® spét emtEBEOI t - opraiutdheresalbly apebE thRéE sttdreage

nodul e (622) i y a ri ) udi-Q- Vi \rmio o] t.he
patient to cﬁ%%éggﬁﬁed%%ﬁﬁ%AFqgggf?%&éﬁkaéh%ﬂé#%&?fg%eg%ﬁeggéd%q%rﬁa
aut omat bcal | yinhen tshe amolveatsensat (628patdesomotheeteaetianynonsd)anmoni a

in the dialysate. Audjble alarmcan be nuted by the "Mite" button for a

y
short periodt8f t$#ert¥at i’ dPr ogfandbbreled THE® sstRrrhleo ks tedek of
Fhe_t'”E'thaEeEB§iH?eS§R$ sarbent (£02)Hes {1Beds@ndhgn ddier S0 bent; 602)
is in use for nore than the predetermi ned |ifespan, an audi o-visual alarm
is triggered(7&6pr 6apt sihagpavi eaross thangeerhe sbebéder(602). The al arm
will be cleared automatically after power down. Audible alarmcan be nuted
by the "Mite" butRefietoing ' shor Figeri ddaefl Oty meptibatires podgr amodbles.

10 embodimeht of the carrier in the form of a baCkpack (740)
for the dialysis device/flow system are shown. The
dialysis device/flow system is attached  to a backpack
like carrier (740) having straps (752a and 752b) that
runs over the users shoulder. The straps (752a and 752b)

15 support the entire dialysis device/flow system and
distribute the weight of the dialysis device/flow system
‘across Dboth shoulders of the patient. One compartment
(744) 1is capable of storing the disposable modulé while
another compartment (742) is capable of storing the non-

20 disposable part of the dialysis device/flow system. The
transfer set and fibrin filter set is located at the back
of the carrier (748). The carrier (740) is attached to a

buckle (750) for securing the carrier to the user.

Referring now to Fig. 11, there 1is shown a picture

25 of a prototype of one embodiment 1of the entire flow
system disclosed herein,_with a disposable module (800),

the non-disposable component of the flow system (802) and

the transfer set (804) described above.

Referring now to Fig. 12, there 1is shown one

30 embodiment of the ~carrier. (300) for the dialysis
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After the audio-visual alarmto change the sorbent is activated, the
patient will stop the dialysis node and activate the ultrafiltration node
of oper atwono@ftses7sbr eaki ng t he seal in Connector B . Tircg/sahbowsoBhe
entire volunme of dialysate to be punped fromthe peritoneal cavity into the
ultrafiltration bag. Wen the peritoneal cavity is enpty pronpted by an

abnormal negative pressure at th essyre sensor near.  tq the nsfer set,
the system FVlFE?GiHWar‘FY t?a&zi'ral t8+d ﬁﬁjrstgetvﬁgesuﬁ# t qal

pl us reservea¥ehUAB4(a% detpemtnad kky dhercdi nicgban) thato dde pat e’ s
peritoneal cavity. The remaini ng amount of dialysate in the ultrafiltration

bag is the tarabndl tthef ivakst i of thet 4R pali énbegentltht edhifhusxife
amount of di ate in t.he rpe fter-.exha Lan. co ion_of the
ultrafiltr at?%éﬁrmtee, tqalre}’1 léf/sglsle)m&%g%g%ztﬂ%éﬁvmgg%ég{ahepgtﬁgbbsarqg rqrr%gcf'ul_ &is

di sconnéct edcbnami thefcwnties phissl y sedi| ecantll sweplface witd aemréwodiesposal
nodul e. After which the rechargeable battery i|s reg%aced with a n

ew
r echar geabl eCBEEEEr §T REFetSSTg TR H{LYBhe sdeViRdr é3P¢) sRBMn toRE

embodi ment ofhthegganiiels (4RidIr1he d@yshs deysrce/ fhow syst epneThe
di al ysis device/flow Systemis attached to a belt |like carrier (300) that
can be worn pesuhdnehé wavstyef the user. One conpartnent (702) is capable
of storing the disposable nodul e while another conpartnent (704) is capable
of storing the noRdisposabl eqparigof 18he theateysis dbwowee/d | pucsyseemt The

Carri650(700gngghggt%0_%%i%%n Qﬂgkéﬁé(zgg}iégri%e%ﬂg'%%rm of a vest
(306) ~ for the dialysis device/flow .system (308). The
dialysis device/flow system (308) is attached to a vest
‘1ike carrier (306) having two straps (304a, 304b) that
runs over the users shoulder. The straps (304a, 304Db)

15 support the entire dialysis device/flow system and
‘ distribute the weight of the dialysis device/flow system
(308) across both shoulders of the patient.

Referring now to Fig. 14a and Fig. 14b, there is
shown CAD (computer aided drawings) of another embodiment

20 of the cairier in the form of a vest for the dialysis -
device/flow system disclosed herein. As shown in Fig.>
13b, a button (400) is located on the carrier (420) to
disengage the connector holding the dialysis device/flow
system in place and in contact with patient’s torso.
25 Button (404) located on one side of the carrier (420)
serves to disengage a disposable modulé from the carrier
(420). The carrier also comprises a female connector
(406) to acf as a fluid conduit to and from the patient’s
peritoneal cavity for dialysis. For the ease of the

30 ~patient’s wuse, the carrier (420) houses a removable -

electronic control panel (414) having an on/off button
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the carrier to the user. Referring to Fig. 9a-9c, pictures of another
enbodi nent of the carrier in the formof a sling pouch (710) for the

di al ysi s wevieerlsis7ew syst em are shown. The di al ysi s devipce/sGhawo8y236 em i s
attached to a carrier (710) that can be slung across the shoul der of the
user.One conpartnent (712) is capable of storing the disposable nodule

whi | th t t (7 i's ble of stori t - di bl
part Cof 't he GAERS, SoRGNEC SR Sy FHE TRBHLTEr SLETHndSePbr PG | ter
set is locatgf alcp ha-hack pfi1éhecsainietatél&or Thes€aidd EbmhdA0) %

attached to a buckle (706) for securing the carrier to the user and a
confort slinBregseyef epnermadingeser B9¥anhagaserly, shoel gentrraf @aniedg to

Fig. 1CGa-1Cc, pictures _of_.angther e@'[m‘pg f.the_carcier _i;p the farm of
a backpack (ﬁgfﬁf :r)llra%t e Sd’?rgiqfs?lsn,t evi (é%e/f o‘_’\l/v@slyéstg?nggr gkg S%Ey'Tﬁjgr% ‘
di al ysi 8 deviedeithkagesysligm ithiat talcdhed t@ase backpaek fokethar eileler(1$40)

havi ng straps (,752a and 752b) that runs over, the users shoul der. The straps
(752a and 7528 55‘65& 0t ﬁi‘eeﬁ"tquee iR YA Wi &QS& oA sy§feMBndLso

di stribute tpeoweilght afsding iRl ¥§i $HeeVELE1§L oW SKsiRMPiasS 088aPOkhe
shoul.ders of the patient. One conpartnent (744) is capable of storing the.
di sposabl e natubephhirie apenpreraitonpardossnt nPr423dversapurblat fsfctst ghieng t he

nondi sposabl rt_of the dialysis_device/flow system_ T ansfer, _set and
fibrin. fil te?egé?rﬁgu%cé)tfgdt%a% Jflhaeg%%%ﬁe of lrgﬁe (?é:rrrliee]:r P%éig lSTﬁéLsgar rier
(740) e attsahedctenalbucidrel (Fb0prdoecsecti ngprigenaids | @ndt @ubi@gdser .

of the dialysis device/flow system from knocks and
accidental pinching. The carrier (420) is also 1light
weight, fire resistant and water ©proof (non-water
absorbing). Moreover, the carrier (420) is ergonomically

15 designed with weight evenly distributed to prevent
pressure points and strain on the body. The overall
weight'of the carrier (420) and the dialysis device/flow
system ranges frbm 2.5 kg to 3.5 kg.

When in use, a patient wears the vest/carrier (420)
20 having two modules (not shown) mounted onto it. The

patient then attaches the female connector (406) from the

carrier (420) to another male connector (not shown)
exiting from the peritoneal cavity. After which, the
. dialysis device is switched on using the on/off button
25  (408). The LCD screen (416) thén iights up to indicate
that the dialysis device/flow system is switched on.
Typically the sorbent module is designed to be changed or
recharged after. eight hours of usagé. The beep alarm
(412) will sqund 2 hours beforé, followed by 1 hour and
30 15 minutes before the designated eight hours of usage, to

alert the patient to change the spent sorbent. To change-
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Referring now to Fig. 11, there is shown a picture of a prototype of one
enbodi nent of the entire flow system di scl osed herein, with a di sposabl e
nodul e ( 890)RposrizesT®oON- di sposabl e conponent of the flow sgsisenvdodoiso and t he
transfer set (804) described above. Referring nowto Fig. 12, there is
shown one enbodi nent of the carrier (300) for the dialysisdevicel/flow
system (302),. The di al ysi s, devic 302) .i.s_attached to. elt like, carrier
(300) that cHR€bERTWY RPERRAT he féﬁai E%atéF“?heta'szse .Sﬂlgﬁgss(a‘b‘%‘%( Cch
exits fromtheatyalysi geteregelbliowsgyseam 803y, sRevesndoggndvutthbar the
dialysate to flow fromthe peritoneal cavity of the user to the dialysis
devi ce (302) (4R8) f r BAft RERSHFaP95PsNEe¥ScEPENOWCEPEEEME L 3V2F NBaER TS Sithe

peritoneal caybpy. &‘?f Ly ta, Fi jSée%h % ere g shewn @gictune af
anot her errbogi ms%t ot ﬁae Carrier in the %&r of a vest ((308) for the
di al ysi § devsoebéhbwisy stegm g 33B) and Theedipatyising sdestiacel § | tine sypaterime308)
is attached to_a vest like carrier (306) having two straps (304a, 304b)
that runs ove@P2tHe users shoul der. The straps (304a, 304b) support the
entire dialysis device/flow system and distribute the weight of the
di al ysis device/flow system (308) across both shoul ders of the patient.
Referring nowto Fig. 14a and Fig. A iddeisnhd S shown CAD (conputer aided
draw ngs) of another enbodi ment of the carrier in the formof a vest for
the dialysis device/fHeoow dystboseliscEooed Iseséien. Aay shown waedi gfor3b, a
bUtt0n164oo)pé§i 8§ggfddggl§g%sc%ﬁgIﬁ%méé%%&y%f@. Advantageously, the
flow system only requires the one pump. Advantageously,
as only one pump is reqguired to work the flow system in a
dialysis device, the overall weight and size of the
dialysis device 1is reduced from conventional dialysis
15 systems. This again improves portability of the dialysis
device and patients’ mobility. More advantageously, as
‘only one pump is required, the overall power consumption
is required to work the flow system of the dialysis
device is reduced. This relates to the use of less power
20 storage devices such as batteries, which in turn reduces
the overall weight of the device and the weight that the
user has to bear. In addition the requirement of less
power to function the flow system of the dialysis device
prolongs the duration of the power storage devices usage
25 before the next power storage device are recharged or
replaced. Advantageously, this reduces the hassle of
recharging or replacing - the power storage devices
frequently.
While reasonable efforts have been employed to

- 30 describe equivalent:embodiments of the present invention,

it will be apparent to the person skilled in the art
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di sengage the connector holding the dialysis device/flow systemin place
and in contact with patient's torso. Button (404) |ocated on one side of

t he carriwo 206b2@ys7serves to di sengage a di sposabl e nodulpetfscamotob@scarri er
(420) . The carrier also conprises a fermale connector (406) to act as a -
fluid conduit to and fromthe patient's peritoneal cavity for dialysis. For
the ease of the patient's use, the carrjer (420). houses a_renpvabl e

el ectronic cBhtFSl PERAGLTE 419} hahRTRE AT Dn/BHFC AT S( 438RT t SGFHEYSut t on
(410), interpihbenihodliahi®at4b3s angd apd SR 88 £ 448 LaAvERLE 6at dakor

i nstance ammoni a or pressure abnornmalities. Advantageously, the control
panel (414) has madg nphereanerfiddwouthatepariideg fffenditjie Mperit and
advant ageousl| t hi l.l ows_ease. of use f.or .t he el derl nd_those on.the
Tove. The cartvBF (420) ontT1S oW afB8 froviced 1Teii%t TORS t 5 thg on

di al ysi s, ensudifigchhabnkherai neappeatCohenpeindd uvetHoRS thet ackhies selry
affect the tenperature of the dialysate. The carrier (420) is also

suffici ent| yth8r 8PP6TEFREt E¢B1PAe conmponents and tubings of the dialysis
devi ce/fl ow system from knocks and acci dental pinching. The carrier (420)
is also light weight, fire resistant and water proof (non-water absorbing).
Moreover, the carrier (420) is ergonomcally designed with weight evenly
distributed to prevent pressure points and strain on the body. The overal
wei ght of the carrier (420) and the dialysis device/flow systemranges from
2.5 kg to 3.5 kg. Wien in use, a patient wears the vest/carrier (420)
havi ng two nodul es (not shown) nounted onto it. The
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patient then attaches the fermal e connector (406) fromthe carrier (420) to
anot her mal e connector (not shown) exiting fromthe peritoneal cavity.
After whiwb,206dne78i8al ysis device is switched on using tirersorafbfoodeadt on
(408) . The LCD screen (416) then lights up to indicate that the dialysis
device/flow systemis switched on. Typically the sorbent nodule is designed
to be changed or recharged after eight_ hours of usage. The beep al arm (412)
will sound 2 hours before, followed bf]ia‘t’ﬂiur and 15 m nutes before the
desi gnat ed ei ght hours of usage, to alert the patient to change the spent
sorbent. To changethe spent sorbent, the patient first switches off the

di al ysi s devi cé/-f| dw Shyet eswmagmepft e b loffi hdeoircq 408)px i stheg spent
sorbent is then removed. fromthe carrier (420) .hy using the.djsengaging
button (404). A newasog %%s?%ergﬁpggﬁg é’gr} C?‘hel pa%%peame s?gr %lflﬁeqrrrlachi ne
agai n. Appl i catdlensd Themflustkasednf oI5y shempamyi thenetsed cher tperdo £ oneal

di al ysis or henodi al ysis. Advant ageously, the flow systemonly requires the
one punp. Advamdgésus|s, PoeYontydomE péﬁ'ﬁngs RqiirEd t 6ORBMR1CRE 1PPow
systemin a di gl;ys| s, depbeepatfie 9 fcﬁ?kioé&"?ﬁ:%ﬁ‘*é@@o%ﬁﬁ_ af 2t headkakysi s
device is reduced from conventional dialysis systens. This again inproves
portability of filwev dfabpsis devieetand lpaty ebds'a nsbirbeny. dMpaEble of
advant ageousl y, as only one i s required, the dgver.al .consunpti on

] |
is required to WK fqodbﬁp%%aléfﬁsof T afydis & 'lé’eS%i ge: éducéd. This

rel ategot o the diger1fw | @8%81ePOMBH in an inflow mode returning said
dialysate substantially free of contaminants to said
patient’s body; |

a pump for moving said dialysate along said flow

path in bbth the outflow mode and inflow mode; and

15 a plurality of valves disposed along said flow

| path and being configured to, in the outflow mode,

| allow said dialysate to flow from said dialysate

conduit to said sorbent for removal of contaminants

therein, and in the inflow mode, allow dialysate

20 substantially free of said contaminants to flow back

,to  said dialysate conduit for transmission to said

patient’s body.

25 . 2. The flow system as claimed in claim 1, wherein
said flow system comprises only one pump that is
opérative for both the inflow mode and the outflow

mode.

30 3. ' The flow system as claimed in claim 1 further

comprising:
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storage devices such as batteries, which in turn reduces the overall weight
of the device and the weight that the user has to bear. In addition the
requi r emano 2009/152898 power to function the fl ow syst em oPCTIS&261i9408280 s

devi ce prolongs the duration of the power storage devices usage before the
next power storage device are recharged or replaced. Advantageously, this

reduces the hassle of recharging .or, replacing the power .storage devices
frequently. Wile reas%n§5g§qgf %&cﬁttse%a@%alﬁ%eﬁléﬁﬁ%ggdﬂto&%e‘g@?i ggow
equi val ent enbodi peohsS t@f, t ha paeseiit fiIvienoas, |itedbid FeAERAr €Rbmt 0 the

person skilled in the artafter reading the foregoing disclosure, that
vari ous other nodfifrtueabhs afPrdaprati s lofsaltfe PRVEREI o1Rifhy PHBPmade

therein without dg t] t hLLt d.segp e invention and it
is intended that gg?&sﬂag‘%r% ﬁ/i%gt?%%\égaﬁsgaaggga??g&%ﬁgbm wi thin the
scope ob the appended clainms.Clains 1 . A flow systemof a dialysis device

conprising: a djalysate conduit which is capable of bejng in fluid -
co%ni ca?i on Wit hyt he%%%r??SHeﬁlység{}‘i &7 cﬁalpaami?ﬁ iBht® a%Bdg' alld€6f1Bei ng

in fluid comuni catieons whiin a fihewahbansaiid fdoyppadd ahl aing dialysate
to flowfroma patient's body to a sorbent capable of renoving contam nants
within said dial yatd agdiasesk flicowaistel iady sataransiidw node returning
said dial ysate substantially free of contamnants to said patient's body; a
punp for noving said dialysate along said flow

10 5. The flow system as claimed in any one of the

preceding claims, further comprising:

a micro-organism filter means being disposed
along said flow path, said micro-organism filter
means being configured to remove microorganisms from

15 the dialysate when transmitted along the flow path.

6. Thé flow system as claimed in claim 5, wherein
the micro-organism filter means is disposed along
the flow path. between the pump and dialysate

20 conduit.

7. The flow system as claimed in any one of thé
preceding claims, further comprising: |

a pump module having said pump and part of said

25 flow path disposed therein, said pump module being
capable of being coupled to a patient’s body; and

a sorbent module capable of being reversibly

attached to the pump‘module and havingrthe sorbent

and the other part of the flow path disposed

30 therein,
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path in both the outflow node and inflow node; and a plurality of valves

di sposed al ong said flow path and being configured to, in the outfl ow node,
al | ow saiiodnepzgBe to fl ow from said dial ysate condui PCTHEG39006239 bent
for renoval of contami nants therein, and in the inflow node, allow

di al ysate substantially free of said contam nants to flow back to said

di al ysate conduit for transm ssihon tQ said.patient's bodg. % . Thg 1l ow
S CLEIN" W en the” sor ﬁqt modu%e 15" attache tP
systemas clainmed in clarm 1™, "whér ei' \¥ sai ow system conprises only one

punp that is operatiide pahpbatiddihe, | rlcowrmeee padht hef oudHd oworbaat 3 .
The flow systemas clainmed in claim1 further conprising:a fibrin filter
neans di sposed al BRFULRe 1fl dR galtthh ¢ SOTR B Dt 9} ot FodEher EdBYe PRItHr i n

from di al ysat e befer aj i e enters said punp, said plurality of
val es and sai d so%geﬁ%l.é EmeTﬁg)ﬁ?F%W systemas clained in claim3 , wherein
the fibbin filter means is disposed on said flow path adjacent to said
di al ysate condtﬁst. 5 . The flow s%/st emas clained in any one of ghgh ,
") furth ns Hei ng

preceding clain¥, BF ot 8 %@?I_naaﬁi ccr]tﬁjﬁ?egdan?‘gm ¥ € nBan:
di sposed al ong saighddon matdnases d fhetve Pr ganpsimsihbt ghsneans beiang
configured to renove m croorgani snms fromthe djalysate when transmtted
al ong the flow patdismsedhelendwaidt ehedsPethi hed FRMEVAPRH F2S WAeFei n
the dialysate. ' '
10 _

9. The‘flow'system as claimed in claim 8, wherein
the gas vent means comprises a sorbent gas vent
downstream of the sorbent in the outflow mode, for
removing gas from the dialysate that has been .

15 generated by contact with the sorbent.

10. The flow system as claimed in claim 9, wherein
the sorbent gas vent 1is disposed within said
sorbent module and is in fluid communication with

20 ' the flow path therein.

11. The flow system as claimed in any one of claims

8 to 10, wherein the gas vent means comprises a

degasser, upstream of the micro-organism filter

25 ' means in the inflow mode, for removing gas from fhe
dialysate beforé passing to said micro—organism

filter means.

12. The flow system as claimed in claim 11, wherein

30 the degasser is disposed within said pump module
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the mcro-organismfilter neans is disposed along the flow path between the
punp and di al ysate conduit. 7. The flow systemas clainmed in any one of the
pr ecedi ngwoleeamsys78ur t her conprising: a punp nodul e havipag/ssaim/opesp and
part of said flow path disposed therein, said punp nodul e bei ng capabl e of
bei ng coupled to a patient's body; and a sorbent nodul e capabl e of being
reversibly attached to.the pu mdul e and havi ng the sorben£ and t he ot her
part of the flow Fdt ‘HFsﬁ&egPPﬂgréthﬁ%eW?%et?@rb heY ndditte i s
attached to said pHgrdmdul e, the flow path of the sorbent nodule is in
fluid conmmuni cation with the flow path of the punp nodule. 8 . The fl ow
system as clained in any one of the preceding clains, further conprising

gas vent mneans .dj spose I aj w_pat h f. enpvi s fromthe

di al ysate. 9 . ]%'e flogvhgyggg)r‘faéégsc{%?ng iCPiLacﬁ aeldm. ,a\%%eg%}en {jﬁe tgllaés vent
means cénpri ses a paydehingasluent, dofwstiieamcomhptrheisgr bentcont rtold equt f | ow
node, for renovi ng gas fromthe di al ysate that has been _generated hy

contact with the nt 15 10COTH UGN sys? enfaSUBFSi néd'S n RFEPm ¢oT
wherein the sorbeni,0as gt el SPESEd, Wddd i Shserhentodq@dul e and is

in fluid communication with the flow path therein.
14. The flow system as claimed in claim 13 when
10 . dependent on claim 7, wherein the controller 1is

disposed in said pump module.

15. The flow system as claimed in claim 14, wherein
the controller is electrically coupled to a power

15 source located in said pump module.

16. The flow system as claimed in claim 13, wherein
said controller is configured to actuate the
plurality of valves for transmission of dialysate

20 ~along said flow path.

17. The flow system as claimed in claim 16, wherein
said valves dre selected from the group consisting
of at least one of a pinch wvalve, a shuttle valve,

25 a piloted valve and a solenoid valve.

i8. The flow system as claimed in any one of claims
1 to 15, wherein said plurality of valves are
operative by the flow direction of dialysate in

30 v along said flow path.
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11. The flow systemas clainmed in any one of clains 8 to 10, wherein the
gas vent neans conpri ses a degasser, upstreamof the mcro-organismfilter
means i n wbeoandshsyes node, for renoving gas fromthe di aPgsaceobebase
passing to said mcro-organismfilter neans. 12. The flow system as cl ai ned
in claim1l, wherein the degasser is disposed within said punp nodul eand is
in fluid commrii cati on,W t%}t he fl gw path &herei n. The st.em as

13 I
clainmed in any 09n'e of FH% 8eedrig=tl aPns; af‘ﬁ?fjhép S%ﬁ%lﬁ‘l_%%ngwé‘%%ﬁf‘rm | er

that is configureddiel actuais dhe qugk fvrleperation in the inflow node and
outflow node. 14. The flow systemas clained in claim13 when dependent on
claim7 , wherein 'the controller is disposed in said punp nodule. 15. The

flow system as L ai Medrh0 ehalMac MNSLeLAalReCont L) Shel seekactifical |y
coupled to a power source [ocated in sard punp nodul e. “16. The ow system
as claifed in clailld 130 whér ei nosprilstogt ral | senser cdnfi gwead ing atcheat e

th I lit f I f tr, 1 SSi f, di al te . al id fl t h.
17. The 1 ow syst GHORICI Bired i Seriom £ L Nher 8P R SCad Sal J68Tar &1

sel ected from the GrOyE£RNSEShEAYLOTiRt steastasne e aopi NGl vahyeowa
shuttle valve, a piloted valve and a solenoid valve. 18. The flow system as
cldimed in any onéaste @ng myitflow mode.

10 21. The flow system.as claimed in claim 20, wherein
the «controller is configured to determine ﬁhe
amount of dialysate being sensed by the sensor and
thereby change the speed of the operation of the
pump according to the sensed dialysate load.

15 |

22. The flow system as claimed in any one of the
preceding claims,‘wherein said pump is configured
to move dialysate along the flow pathAwithout any
méving parts éf the pump coming into contact with

20 the dialysate.

23. The flow system as claimed in claim 22, wherein -
said pump is at least one of a peristaltic pump and
a diaphragm pump.
25
24. The flow system as claimed in claim 22 or.claim
23, wherein the pump is capable of achieving a

dialysate flow rate of from 0.1 1/hr to 20 1l/hr.

30 25. The flow system as claimed in any one of the

preceding claims, further comprising an additive
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1 to 15, wherein said plurality of valves are operative by the flow
direction of dialysate in along said flow path.19. The flow system as

cl ai med iWOCh@V1578U8, wherein said val ves are check val veST/SBR009Dh&36 | ow
systemas clainmed in any one of clains 13 to 19, conprising a sensor for
sensing the anount of dialysate being transmtted fromthe dial ysate
conduit in at Ieas&isonensofntheeéggl Qw_mde aergldsi%utfalto ersnl)ged %%i.d.'{h%eflow
system as cl ai ned 1 nCTa M 20 cwher ern CheSSontT ol | %r T3 COonf i gurle,(:lL to
determ ne the anmumt®ftid alikslatsathkel ng sensed by the sensor and thereby
change the speed of the operation of the punp according to the sensed

di al ysate |l oad. 22. The flow systemas clained in any one of the preceding

claims, whereinpygaid pypR i85 £ONELGULR JL0 MDY E i alysate, 3] opg thehl ow
path wi t hout any noving parts of 3{ e punp comng into contact wth the
di al ysabe. 23. Thaldgowleystem abkahal nedhénethasaigd2 diwpensingsaednsunp i s

at | east one of a peristaltic pu and a di gphra punp. 24.. The flo
systemas cl ai med THRI & 22 ordq%lpaﬁnrﬁ%, Cﬁﬁ I’Oé;l%:a t ngplfr?ﬁdi s s(%%&t?}ge of
achi eving a di al ysaii1d ouhaate igly f10meQulal/dommtuh 2 tlidy . w2 Faedf | ow
systemas clainmed in any one of the preceding clains, further conprising an
addi ti vedi spensi ngf kavaria thorf ol SsEHsG iR Pdest e BRI 1T et her Rt he

di al ysat e. _ - _

‘10 27. The flow éystém as claimed in claim 26, when
dependent on claim 13, wherein said dispenser is
actuated by said controller to modulate the amount
of additive to said dialySate according to the flow
rate thereof.

15

28. The flow system as claimed in any .one of the’
preceding claims, further comprising a storage
chamber in fluid communication with said flow path,
said storage module configured to store dialysate

20 that 1is substantially free of contaminants which

have been removed by said sorbent.

29. The flow system as claimed in claim 28, when
dépendent on claim 7, wherein the storage chamber

25 is disposed in the sorbent module.

30. The flow system as claimed in any one of the
preceding claims, further comprising an ammonia-
sensor configured to detect ammonia present in said.

30 diaiysate before péssage_to said dialysate conduit-

in an inflow mode.
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26. The flow systemas clained in claim25, when dependent on claim?7 ,
wherei n said di spensi ng neans conprises a di spenser disposed in said
sorbent nworb@®/amgisbeing in fluid comunication w th sairdrisiGaveopad3o f or
addition of said additive thereto. 27. The flow systemas clained in claim
26, when dependent on claim 13, wherein said dispenser is actuated by said
controller to nodul ate the anount of additive to said dialysate according
to the flowrate thereof. 28. The flow systemas clainmed in any one of the

preceding claing,, furthee COMgY i Si88eA SIOrA0Li RIAMIEM dThid UBD, when
comruni cation with said flow path, said storage nodule configured to store
di al ysate that is dpndent abhyciaee 6f ¢barannnihesamiopha. skase@rbdén

renoved by said so&ﬁggé%%g%n@f%&g% sysiem as claimed in claim28, when
: Sto

dependent on cl aim erein rage chanber is disposed in the
sor bent snodul e. 30. The flow systemas clainmed in any one of the preceding
clains, further_conprising an ammoni a sensor. configured to detect ammoni a

present in sai P4 al ysat'€ befVt eSHaceRgesSt & 1SHRFYI Ay §8Ye WHhdALL ¢ an

inflow node. 31. The dlow system ass ol aifmdin ¢l mdQl Mhen depepdant on
claim7 , wherein the ammonia sensor is disposed in the punp nodule. 32 .

The fl ow syst em asca@h@iheels i rnangubheoef admslyirtecédirngt tdmsmsss whier @ifn t he
dialysate conduit dialysate from said patient’s body and an inflow
10 conduit for transmission of dialysate to said

patient’s body.

33. A portable dialysis device comprising:
a housing having means for attachment to a
15 patient’s body, the housing comprising:
a dialysate conduit which is capable of being in
fluid communication with the peritoneal cavity of a
patient’s body ‘and of being in fluid communication
with a flow path, said flow path allowing dialysate to
20 flow from a pétient’s body to a sorbent capable of
removing contaminants within said dialysate 1in an
outflow mode and in an inflow mode returning said
dialysate substantially free of contaminants to said
patient’s body;
25 : a pump for moving said dialysate along said flow
path in both the outflow mode and inflow mode; and
a plurality of valves disposed along said flow
path and being configured to, in the outflow mode,
allow said  dialysate to flow from said dialysate
30 conduit to éaid sorbent for removal of contaminants

therein, and in the inflow mode, allow dialysate
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conprises an outflow conduit for transm ssion of dialysate fromsaid
patient's body and an inflow conduit for transm ssion of dialysate to said
pati ent' swbady/153%8 A portable dialysis device conprisi prgr/sg200mw8623¢g havi ng
means for attachnment to a patient's body, the housing conprising: a
di al ysate conduit which is capable of being in fluid communication with the

peritoneal cavit f patient' s bqady and of being_ ip fluid.co ni_cation
Wth o f1ow patife-SA AW pRTFS aPRoWiai dPany 88t aaPhof [ty £ o Hack
patient's body 4 gasar herndl gapadl epfdyianovory eoahan sanbs wWd hsaigai d

di al ysate in an outfl ow node and in an inflow node returning said dialysate
substantial | y fddd st omodyi-nants to said patient' s body; a punp for
novi ng sai d dialysate along said flow path in both the outfl ow node and

i nfl ow node; and a plurality of valves disposed along said flow path and

bei ng cébnfigured.to, |iDhéhepontdlbbey nbiel yals$ ovdesaiak disd ysdbamtead fiaw from

said dialysate conduit tqg_said sorbent for renoval_of contam nants therein,
and in the inflowcﬂﬁd@, §|3|<0W8F5F9§at ERGbSTEMET aliQF £ AELaGHMERTY are

contam nants to flQMdagkdo sai daeiabysaire caRduikikorad+aRSmMSSi @Ret O
said patient's body. 34. The portable dialysis device as clainmed in claim
33, wherein the nE@arsd of gheadafamntare configured to attach the dialysis
device to the ~ '

10 +35. - The portable dialysis »device' as claimed in
claim 34, wherein the means ‘for attachment
comprises a belt configured to engage the waist of -

the lower torso or hips of the patient.

15 36. The portable dialysis device as claimed in
claim 34, wherein the means for attachment
comprises a back-pack capable of being worn by the
patient, said backpack having a. pouch -for receipt
of said housing. | -

20

37. The portable dialysis device as claimed in any
one of claims 33 to 36, wherein éaid flow system
comprises only one pump that is operative for both
the inflow mode and the outflow.mode.

25 _

- 38. The portable dialysis device as claimed in any
one of claims 33 to 37 further comprisingﬁ

a fibrin filter means disposed along the flow

path to, in an .outflow mode, remove fibrin from

30 dialysate befofe said dialysate entefs said pump,

said plurality of vales and said sorbent.
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torso of the patient. 35. The portable dialysis device as clainmed in claim
34, wherein the neans for attachnent conprises a belt configured to engage
t he wai stwofwdédns7d7ewer torso or hips of the patient. 36pcTIse2mornbabhe

di al ysis device as clainmed in claim34, wherein the neans for attachnent
conprises a back-pack capable of being worn by the patient, said backpack
havi ng a pouch for receipt of said housing. 37. The portable dialysis
device as clained in any one of clains 33 to 36, wherein said flow system

conprises only 3ne punphéhapotrsal®per aiiay?épé kodhi dde dnf lqwimede and the
outfl ow node. 38. The portable dialysis device as clainmed in any one of
clainms 33 to 37 futdiet cthprivdhsieinm filginfibrier A24RSTdi B8BEd aBong
the flow path to. diLanoutfbow opds, rempve fidyindromialysat g hefore
said dialysate enters said punp, said plurality of vales and said - :
sorbent 539. The patiabtsatdi atorslwsitdevi ce as clained in claim38, wherein
the fibrin filter nmeans is disposed on said flow path adjacent to said

di al ysate conduit. 40. The portable dialysis device as clainmed in any one

of claims 33 taq@9, furhBepoe@EBNESHIG il HBriHad sedihégr iAeang being
di sposed along said flow path, said mcro-organismfilter neans being
configured to rem®e mfcroorigenisie o rdm further comprising:

a micro-organism filter means being disposed
10 along said flow path, said micro-organism filter
means being configured to remove microorganisms from

the dialysate when transmitted along the flow path.

41. The portable dialysis device as claimed in
15 claim 40, wherein the micro—organism filter means
| is disposed along the flow path betwéen the pump

and dialysate conduit.

42. The portable dialyéis device aé claimed in any
20 one-of claims 33 to 41, further comprising:

a pump module having said pump ‘and part of said
flow path disposed therein, said pump module being
capable of being coupled to a patient’s body; and

a sorbent module capable of -being reversibly

25 attached to the pump and having the sorbent and the
other part of the flow path disposed therein;

wherein when the sorbent module is attached to

said pump module, the flow path of the sorbent

module is in fluid communication with the flow path

30 of the pump module.
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the dial ysate when transmtted along the flow path. 41. The portable
dialysis device as clained in claim40, wherein the mcro-organismfilter
nmeans i s wogp@seds7al ong the flow path between the punp aod/sdredoysate
conduit. 42. The portable dialysis device as clainmed in any one of clains
33 to 41, further conprising: a punp nodul e having said punp and part of
said flow path dj sposed, therein, .sai unp nodul.e bei ng_capabl,e.of _bei ng
coupled to a pa rent'sgB8d€?r§%818 §%THgﬁﬁ%nxﬁﬂkg%é%%b?gag?e eﬁﬁgany
reversibly attachethd oft helpimgp 3mdtbayp hgruhehser benprasdnyhgaet kentpart
of the flow path disposed therein; wherein when the sorbent nodule is .
attached to sai d PfifSodEFROSEHe FIUW paehdoff e B8fBentOFroddMeVvilg'd n
fluid conmuni cati By | f the punp nodul e. 43. The portable
di al ysi s device agﬁc af"ltltr:%nélhﬁinelc acﬁl;gll(%ﬁge&o%‘)' claims 33 to 42, further

conpri sbng gas vent neans di sposed along said flowpath for renoving gas
fromthe dialysate. 44, The §O£t§£%e giai%sis qivice as claﬁﬂed in claim
43, wherein theﬁgas vehPCmeBRE2Bh5r | T631%° $or BERt Gas Went 1Gowisst r édm of
the sorbent in theud! ow, Mgerdial tBEDYaRY @ast f melnishecshgt ysas e at hat

has been generated by contact with the sorbent . 45. The portable dialysis
device as cl ai med S9FRATH n933 WREH APERIGRATONCE| &PM FRTRMET et Tthe

outflow mode, for removing gas from the dialysate

10 ~ - that has been generated by contact with the
sorbent. '
45. The portable dialysis device as claimed in

claim 44 when dependent on claim 42, wherein the
15 sorbent gas vent is disposed within said sorbent
module and is in fluid communication with the flow

path therein.

46. The flow system as claimed in claim‘43 to 45,

20 wherein - the '‘gas vent means comprises a degasser,
| upstream of the micro—organisﬁ filter.means.ih the
inflow mode, for removing gas from the dialysate

before passing. to said micro-organism filter means.

25 47. The portable dialysis device as dlaimed in
- claim 46 when dependent on claim 42, wherein the
degasser is disposed within said pump module and is

in fluid communication with the flow path therein.

30 48. The portable dialysis device as claimed in any

one of claims 33 to 47, further comprising a
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sorbent gas vent is disposed within said sorbent nodule and is in fluid
comuni cation with the flow path therein. 46. The flow systemas clainmed in
cl ai m 43 wo 24,15vé76r ei n t he gas vent neans conprises a Gega&IE/000P6t r eam
of the mcro-organismfilter neans in the inflow node, for renoving gas
fromthe dialysate before passing to said mcro-organismfilter neans. 47.

The portable dialysis dgﬁéce clainmed ip claim46 when dependent on claim
< dfip &9

42, wherein the degdsse? bséd WUh HIRETY HEmR S d P&MPn
fluid conmuni cati ofo M ddetdier drl ow Rt t¥er & Mo 8. arddeopof tablgogh al ysi s
device as clainmed in any one of clains 33.to 47, further conprising ,
acontroller that is configured to actuate the punp for operation in the

i nfl ow node and, Qut f | oy d he e di i s, devj cl.ai med
in claim48 mhé%ydepeng%%? gﬂrggg%%liifgg%%géiHg%ﬁgyconE?of?%ﬁﬂggldﬁgposed
i n sai d5punp nodul@laff). 48hevipor t dbbendeatysirs dexime 425 cllaernethi mhel ai m
49, wherein the controller is electrically coupled to a power source

|l ocated in said purp it &E %ﬂ“dﬁﬁﬂ?ﬁﬁﬁt%hﬂiﬁ%ﬁeﬁ%%ﬁé“ %e as clainmed in
any one of clains 48 to 50, wherein said controller is configured to
actuate the plurality of valves for transm ssion of dialysate al ong said
flow path. 52. 3the porTabl epdibblyses devlveias ddwioed dn ¢laiimesil, inherein

sayd Valves are S%Lﬁgﬁgd45ton%ﬁ£¥%in the controller is electrically

10 . coupled to a power source located in said pump
module. |
51. The portable dialysis device as claimed in any

one of claims 48 to 50, wherein said controller is
15 configured to actuate the plurality of valves for

transmission of dialysate along said flow path.

52. The portable dialysis device és claimed 1in
claim 51, wherein said valves are selected from the
20 group consisting of at least one of a pinch valve,

a shuttle valve, a piloted wvalve and a solenoid

“valve.
53. The>portable dialysis device as claimed in any
25 : one of claims 33 .to 50, wherein said plurality of

valves are operative by the flow direction of

dialysate in along said flow path.

54. = The portable dialysis device as claimed in

30 claim 53, wherein said wvalves are check valves.
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group consisting of at |east one of a pinch valve, a shuttle valve, a

pil oted val ve and a sol enoid val ve. 53. The portabl e dialysis device as

cl ai red iwoanyw/emgsof clainms 33 to 50, wherein said plurealisGgomfoosad ves are
operative by the flow direction of dialysate in along said flow path. 54.
The portable dialysis device as clained in claimb53, wherein said val ves

are check valv 55. The portab di al ysis device as clained i.n,any one of
claims 48 to 52§5tonprggﬁn505%§%ﬁ§o 1@ﬁﬁs§§h§¥ﬁﬁiﬁhea%nﬁ%ﬂfmﬁg dfafydat e
bei ng transm tted Jiomtrhe-di ghysage €onduit ddinstid 83§t a0Nge@ict heoirnf | ow

mode and outfl ow node. 56. The portable dialysis device as clainmed in claim
55, wherein the coitnroinerths é@eungurefl 196 adetsets necihe Arsmsmigted

di al ysate being s t he r epby cha e e t he
operation of the Sﬁ%%gag%%r§§339§§%thggﬁﬁggé %%a%?sg%%”ioéﬁ%95gf $ s

portabl & di al ysi s deili®e asde|aidresit fil @nymapie. of clainms 33 to 56, wherein
said punp is configured to nove dialysate along the flow path wi thout any

nmoving parts of the punp coming into contact with the dialysate. 58. The
portabl e dialysig devi egeaspelabped idi£l @1l STaewhes eidy saiid e is at
| east one of a peristaltic punp and a di aphragm punp. 59. The portable
di al ysi s device assldi nkl,i wherein the controller is configured to
. determine the amount of dialysate being sensed by
10 ' the sensor and thereby change the spend of the
' .operation of the pump ‘according to the sensed

dialysate load.

57. The portable dialysis device as claimed in any

15 one of claims__33 to 56, wherein said pump 1is
configured to move dialysate along the flow path

without any moving parts of the pump coming into

contact with the dialysate.

20 58. The portable dialysis device as claimed. in
claim 57, wherein said pump 1is at least one of a

peristaltic pump and a diaphragm pump.

59. The portable dialysis device as claimed in
25 claim 57 or claim 58, wherein the pump is capable

of achieving a dialysate flow rate of from 0.1 1/hr

to 20 1/hr.
60. The portable dialysis device as claimed in any
30 one of claims 33 to 59, further comprising an
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claim57 or claim58, wherein the punp is capable of achieving a dialysate
flowrate of fromO.1 1/hr to 20 1/hr. 60. The portable dialysis device as
cl ai ned iwoany/8mgsof clains 33 to 59, further conprisi rgTaGaddiobI2se

di spensi ng neans for dispensing a desired addi-tive into the dialysate. 61.
The portable dialysis device as clainmed in claim60 when dependent on claim

42, wherein said dicgcpienls‘;engdneagssggrrpri ses afodi aﬁg)enseerg fli spose i.q: sai d
sorbent nodul e and Del gin tPRFO° EoRMUNEESEt i'on Wit PSS o'F | dwISarh For

addi tion of said agghiit e theretthe 6Rialeatportabl e dial ysis device as
clainmed in claim6l, wherein said dispenser is actuated by said controller
to nodul ate the anbunt of additive to said dialysate according to the flow

rate thereof 63 The popLable dhahysigideyice asoelalmed | nannane of

clains 33 to 62, conprising a storage c in fluid communication with

said fl ow path, satlhit ofgehemndudepenidiguped ctllaist of2, dvbheysabe stahiat is

substantially free,of contam nants whi ch . have been renoved bg saiﬁ sor.bent .
d

64. The portable diHIBEIEHEVIER s COFRTHEESi i THTAT S WhanH8F8Rdemt on
clai m42, wherein ddweg st ogagBebanbandul edi spased iveihe soihent mmdy e.

65. The portable dialysis device as clained in any one of clains 33 to 64,
further conprisingF@munication with said flow path for addition of
said additive thereto. | |
10 S
62. The portable dialysis device as claimed in
claim 61, wherein said ~dispenser 1is actuated by
said controller to modulate the amount of additive

to said dialysate according to ‘the flow rate

15 thereof

63. The portable dialysis device as claimed in any
one of claims 33 to 62, comprising a storage
chamber in fluid communication with said flow path,

20 said storage module confiqured to store dialysate
that. is substantially free of contaminants which

have been removed by said sorbent.

64. The portable .dialysis device as claimed in
25 claim 63 when dependent on .claim 42, wherein the-

storage chamber is disposed in the sorbent module.
65. The portable dialysis device as claimed in'any

.one of claims 33 to 64, further comprising an

30 ammonia sensor configured to detect ammonia present

62



ammoni a sensor configured to detect ammoni a presentin said dialysate before
passage to said dialysate conduit in an inflow node. 66. The portable
di al ysi s wewvnoeisaswscl ai ned i n cl ai m 65 when dependent omrCTiS&2moAR)230vher ei n
t he ammoni a sensor is disposed in the punp nodule. 67. The portable
di al ysi s devi ce as clained in any one of clains 33 to 66, wherein the
di al ysate conduit co ée? an. ou fl%w ohduit for téansn‘i. §SI aon .of

8 Body “and &)

di al ysate from said’ p ‘?l S it oW Tondi £oF dtlla&lé(gr?ltgm on

of dialysate to saishdatd e’ @bﬂdﬂloyﬁ%o&@_e of the portabl e device as
clainmed in any one of clains 33 to 67, to treat a patient suffering from
ki dney mal functi on. '

66. The portable dialysis device as claimed in
5 ~claim 65 when dependent on claim 42, wherein the

ammonia sensor is disposed in the pump module.

67. The portable'dialysis device as claimed in any

one of claims 33 to 66, wherein the dialysate

10 ' conduit comprises an outflow conduit for
transmission of dialysate froﬁ said patientfs body

and an inflow conduit for transmission of dialysate

to said patient’s body.

15 68.Use of the portable device as claimed in any one of
claims 33 to 67; to treat a patient suffering from

kidney malfunction.

20
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