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The- pr esano o2/083e12t i on general ly relates to nedical procedpePES@nm$212
treatments. More specifically, the present invention relates to peritoneal
dialysis.. It is, of course, generally known to store a dialysis solution
in a flexible 10 plastic bag for use in continuous anbul atory peritoneal
dialysis (CAPD). The solution bag is generally conpletely filled and ready
for use after a sterilization ﬁﬁqgﬁl&ﬁdg performed. The dialysis
solution is transferred fromthe sorution bag to a patient 'during a -
peritoneal dialysis exchange procedUuTEE ‘A second enpty bag is provided for
draining i qui d fromthe peritoneal cavity of the individual undergoing
715 the. pr oSCEAMP VIR METHAN ANR SYSLEVLFOREXCHANGING A bag and t he
sol ution bag are interconnect Edséi,lﬁ:]ldl\emt one set of tubing that
ultimately connects to a patient catheter or dialysis bag/pouch. The

tubi ng set provides fluid comunication between an interior of the

sol ution container and all g , ) ﬁ tion 20 fromthe
interior of the contai nef ROUNROE TIE INVENTION-h as the patient or

di alysis bag Ly Pl ended
peritoneal di g@gyg?ésgensté %%ﬁgﬁigﬁéall r%}aﬁees(}é{ﬁeg?%a% gﬁeé%!f)(glrr?{ %@:tg%ﬁg%?t y of the
pati ent iMdre spdeifichily) the paggenttinoenyion rélates trperitorleahdialytist he tubi ng set. At
that tinme, the fill line of the tubing set is.clqgse sing 23 a
conventional & BsQf &OWEG ge ]é’hlq&%"’na%BﬁfPTeaa éllla; H S&Fﬁ@? : raa,_a?fflhlﬁ, the fill
line S ier : B ; | &Mk AtrS).fitde |ine to
be " fllbus qeagfl{?%'%rggﬂf\rﬁsgrﬁlr%‘n%? E@S" %ﬁ@%@{}g?g%ﬁeoga%e&?}gmtsg(cpr evéntrﬂ,}%enf usi on of
ai r i nt o sbhtion pegiit @eeehlly vinpletdly filed randgreadiatforf usel aftérna sigriliratipnnew

repl acenment peri.t oneal di LS .solution, a tp.serye as,..a, . m.crobial
waoh-of BRerCEmORERmetr T2t deS Bt e AP R T s SR BBl he new
sol uti on gl gatientt diRingad p&itbneal dialysis exchange procedure. A second empty bag is

provided for draining liquid from the peritoneal cavity of the individual undergoing

15 the procedure.

In conventional twin bag systemé,-the empty bag and the solution bag are
interconnected by at least one set of tubing that ultimately connects to a patient
catheter or dialysis bag/pouch. The tubing set provides fluid communication
between an interior of the solution container and allows transfer of that solution

20  from the interior of the container to a remote location, such as the patient or dialysis
b'ag/pouch. |

At the start of a typical cycle of CAPD, expended peritoneal dialysis solution
is drained from the peritoneal cavity of the patient into the drain bag throﬁgh the .
drain line of the tubing set. At that time, the fill line of the tubing set is closed using

25  aconventional closure device such as a Borla clamp. After draining, the fill line is
re-opened via the same Borla clamp to allow for the fill line to be “flushed.”

The intent of the “flush” procedure is to prevent infusion of air into the
peritoneal cavity by pﬁming that fill line with a new replacement peritoneal dialysis
solution; and to serve as a microbial wash of each component of the set prior to

30  administration of the new solution into the patient.
Following the “flush” procedure, the solution bag is filled with the new

peritoneal dialysis solution via the same fill line. Once the filling procedure has
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Foll owi ng the "flush" procedure, the solution bag is filled with the new
peritoneal dialysis solution via the sane fill line. Once the filling
pr ocedur avaz053222W0 02/ 053222 PCT/ US01/ 45212 been conpl epetpseims262i 11 |ine
is closed using another conventional closure device such as another Borla
cl anp. Because of the equi pnent involved and the nultiple steps required
to change the .expended and new peritoneal dialysis solutions, the exchange
procedure is often a conplicated process for the patient to perform al one.
5 Oten, .th ati.en | [.€S. f u i f iLonally
e D b 168 i 98540 BEHE dbodeS LOLARIGHT NP, BFbe

trai ned eécones even nore diffrcult for
t hose patsughts ahbtdbr Boa cinpl abdciudedRthe @fuiptieht inkolved UAd thRiuRiHle to

. becone anbul atory while receivin geri toneal  dialysis, they nmust learn to
[@E‘gh

oper at e tstPsrisaeiserh oy change tho Rx g neguPpiarial diadyshy splaripys. e
t hersel V& 'chéa‘ %é:’?%g AR oﬁﬁﬁ 'a%gmg)flicgtre hﬁ;cr@& 13(0? the (Eigl?tl%tﬂe%}mbﬂo . di cal-
(0} 1’} rn et ] requen

per sonnel € exchange procedare 1's y ‘required.” I n
addi't ison,Oféis the pxtictn séquired thri fidqugniussulahye of profezsiohallyetrhihed imediosl dual i s
an in-patient at a hospital. Training in this manner greatly increases the

heal t hcarRersonael. { bhe pepcpdurpbeceipes evpn. mereqEEirult ioe thoss pPatieny that 91¢ or  an

i nexpensi i ved sol ution exchange 15 device, nethod and system
whi ch si n%ﬁa?l?ggfp?ﬁée&sol uti on exchange procedure performed by a patient
recei ving contYewdus sachbphitdnts Yo ecome nmatiulatonl whils reesidingwheritbngabduces t he
training time required for each patient to |earn that procedure. SUMVARY OF
THE | NVENRIgRIs2 dheyhmugh lsanto pReatst thenngspesonyd sdution p¥eiense carwaeent ret hods-

and siSt GiBpbfY by AEGRBNEL Non SRl babd ARESIRPREIHUE Blote bl AfdRpsent
i nventio pP0|d}és I mprove evi ces, nethods and systens ich sinmplify
t he peri tpmsaineldioalkyraitbe eathabgeaoproceaduch snijeupnibc seduired. pbr diditied sugha CAPD
patient. To this end, th resent. inyenti.on includes an exteynal integrated
clanp, _2BCWFY@et_r?lB‘Pgtuéﬁgyf%ﬁ”WSyW@%éenﬁdl 1chggpia8dnaa lgntf%%lﬁ %Osﬂt?)_ pat h
conpri si Nbyashif@ B Rinnet He@ly HoRAsEH tASReANBEdrL 05 FARAERIAPTS pamBARI cat i ng

w th one another in sequence and so arranged and constructed to -
temporarily clAswed therafode, fekisty fonen inpspensse ang impraviel sokugipn ggchange and a

drai r'15t ch.ien" el, irplee'\thg@ Carrlldr %I%Fe'n){ %'m% tslflinBliﬁesC IEH"en @&hti% e&gﬁan%l:a%cedgre

performed by a patient receiving continuous ambulatory peritoneal dialysis; and

which reduces the training time required for each patient to learn that procedure.

SUMMARYOF THE INVENTION |

20 | A The present invention provides improved devices, methods and systems for
exchanging a solution. More specifically, the present invention provides improved
devices, methods and systems which simplify the peritoneal dialysis solution

exchange procedure performed by a CAPD patient. ' 8
To this end, the present invention includes an external integrated clamp
25 device for temporarily closing a section of a fluid flow path comprising a series of
integrated ciamp portions oﬁérably communicating with one another in sequence
and so arranged and constructed fo temporarily close a fluid ﬂoW path defined by a
fill tubing line and a drain tubing line each received within a channel of the clamp
device, wherein the series of clamp portions comprises a first clamp portion for
30  closing the fill tubing line when activated; a second clamp portion for re-opening the

fill tubing line when activated; a third clamp portion for closing the drain tubing line



device, wherein the series of clanp portions conprises a first clanp
portion for 30 closing the fill tubing Iine when activated; a second cl anp
portion fwooz2/es3epening the fill tubing |ine when activatrdr/usow4ser2d cl anp
portion for closing the drain tubing line 2 W 02/053222 PCT/ US01/ 45212
when activated; and a fourth clanp portion for re-closing the fill line
when activated. In an enbodi ment, the clanp device is disposable. In an
enbodi ment, the first clanp portion is capable of locking into a fixed 5

posi tion ope&k i cat ] ' n.integral first Locki ,

mechani sn@%/ nggth\?ag‘lf%o%@?gunf& lu&ﬁ héelglgp\r,\%&af)oc%rn%'c?f%s%ﬁfilesﬁucé%r g%% alip
capabl e aktivé#agagi ng a tab. In an enbodi ment, the second clanp portion is
capable of locking into a fixed position by operably conmmunicating with an
i ntegral secorl® agEKodgmentoheelamariesiee ipdisposableenbodi ment, the second

| ocki ng, nmechani LSe 1R..6 e. i ; -an
enbodi ment .t A Troob ey s e e, i R e B HE R Tl et 20,
pos iht ison myition@ya*ﬁeyabﬁoc%mnﬁnia&tingﬁwm ﬁmirlgéglrhlﬁ}(retgbdﬁng igiebl@hnlimki ng |
mechanism 15 In an enhodi nent, the third | ocking mechanjsmconprises a lip
capabl e of er§ad} ?@b‘gg)lfn%ta then fizsh Lockingameehanism RempBIestahlie CaPAYIHSF ti on i s
capabl e Q:;n gf?qﬁ%iaqgo.i nto a fixed position by operably conmunicating with an
i nt egral %u th |l ocking mechanism In an enbodi nent, the fourth | ocking
mechani sm conphni aesmhodiinent dhalbteendfclard pertipagisneppable alf. lotking iabher

enbodi meng_qf the present invention,. a. nmethgd of .exchangin f.irst

Sol ut1 on HicEnPROEORORY aPREF QGG eR i “Fllbi g FHFFAL AREOE APSTPE ¢ ubi ng

l'i ne it hnechagi®gond” solution is provided. The method conprises providing
an external integrated clanp device capabl e of receiving and operably
communi cat i ng i anrenabogimendy the seconfl lecking mechanisnt ¢dmpr!$ﬁda%paiapah1@|bf ng |ines;
draining the.fi r§tb solution fromthe container using a first clanp portion
of the clBRPF'B8G'Ex; flushing the fill tubing |ine :

In an embodiment, the third clamp portion is capable of locking into a fixed

position by operably communicating with an integral third locking mechanism. .
15 In an einbodiment, the third locking mechanism_ comprises a lip capable of -
engaging a tab.
In an embédiment, the fourth clamp portion is capable:of locking into a fixed
position by operably communicating with an integral fourth locking mechanism. =~
In an emBodiment, the fourth locking mechanism comprises a lip capable of
20  engaging a tab. B .
In another embodiment of the present invention, a method of exchanging a
first solution within a container haviﬁg a fill tubing line and a drain tubing line with
a second soluﬁon is provided. The method comprises pfoviding an e;itemal
integrated clamp device capable of receiving ahd operably communicating with a
25  portion of each of the fill and drain tubing lines; draining the first solution from the
container using a first clamp portion of the clamp device; flushing the fill tubing line
with the second solution usiﬂg a second clamp portion of the clamp dev:ice; filling
the container with the second solution using a third clamp portion of the clamp
device; and finishing the exchange of solutions using a fourth clamp portion of the
30 clamp device.
‘Inan embodimeﬁt of the method, the draining step further comprises closing

" the fill line while leax}jng open the drain line using the first clamp portion.
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with the second solution using a second clanmp portion of the 'clanp device;
filling the- container with the second solution using a third clanp

porti on o¥Oobhes3etzanp device; and finishing the exchange PET@SOWMS2ENS USi NQg
a fourth clanp portion of the 30 clanp device. In an enbodi nent of the

met hod, . the draining step further conprises closing the fill line while

| eaving open the drain line using the first clanp portion. 3 WD 02/053222
PCT/ US01/ 45212 I n-an enbodi nent of the nethod, the flushing -step further

Comen neme ot AR Bkl bk RS B0 IR RRT YoBiRaBR B8, o e
drain [i aﬁerﬁyggﬂh@ fIERW e O Redoh@ clahlp pdrii®de using the third clanp portion.
o]

5 In.ai .enbodi nent of the. nmethod, the finishing. step further conprises
re- closing tHeagembofinnt @f ithymetheds barfilhing isteppupber ¢omrprises clasingmbodi ment

of the nmt finst - : I, ONS,.alr C peri t oneal
di al ysi Dl RSt 18hvidl S RORA 132 h@h@%@’%%%}%nﬁ“ﬁ%?hod is
sel f-adni ni st &1 efl embodimenkCofi thelinvéthbdthe Ififishthgestoe duristtconfpriséerdret hod, the

steps of the method are conpleted in sequence beginning with the draining
step and°lopag W W liRe ppee fhefourh Agmpmeionn a further enbodiment of the
present 1nveng| gﬁ‘ enfdodMeht !o?gheefﬁgﬁlﬁp,gﬁxe% &8 sdcand® rs&l‘dﬁ&‘x%darew&x gystem
conprises providing to an individual’ a first container 5-having a first
sol ut i onperdosead draflyscosoletioner having a second solution; a third container;

and at |east gne external in rated.cl.a eyi.ce Vi n ries of clanp
portions capa énoan]?Oéig’BF’Q}iﬁé) ‘IBStgf’fl’oh‘eg?‘e@g\éHSosFﬂgadfr}lﬁ%ls‘:aef%gli%é‘nl ine and a
dr ai Rpt uRidngdudli ne that are connected to the first, second and third
containers;. and activating the series of clanp portions in a sequence by
t he i ndi vi dualn e eatbofiarmayé of the methed, the steps ol theomethnd aseeeompletedlint i ons. I'n
an enbodi nent qf the s the sequence.conpti ses. activating a first
clam. portigeedteamind i i atie B9 BB Rg i A dn "Pre i v e

sol ution fronm 4 RetHek EmbodiaithnfbMNBE ptedém intdAtioh,H doluttddxahaipe sydehi vating a

second' clanp_ portion of the R i
is provided. The system comprises providing to an individual a first container

15 having a first solution; a second container having a second solution; a third
- container; and at least one external integrated clamp device having a series of clamp
portions capable of recéiving a portion of each of a fill tubing line and a drain tubing
line that are connected to the first, second and third containers; and activating the
series of clamp portions in a sequence by the individual to exchange the first
20  solution and second solutions. . |
In an embodimenf of the system, the sequence comprises activating a first
clamp portion of the clamp device by the individual to drain the first solution from
the first container into. the tilird containef; activating a second clamp portion of the
clamp device by the individual to flush at least one of the tubing lines with theA
25 second solution;- activating a third clamp portion of the clamp device by the
individual to fill the first- container with the second solution from the second
cpntainer; and activating a fourth clamp portidn of the clamp device by the
individual to complete the exchange of solutions.
In an embodiment -of the system, the first and second. solutions are each a
30  peritoneal dialysis solution.
In a still further embodiment of the present invention, a method of instructing

' an individual in exchanging a first solution with a second solution is provided. The
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clanp device by the individual to flush at | east one of the tubing |ines
with the 25 second solution; - activating a third clanp . portion of the
cl anp dewa@e2/g212he individual to fill the first. contai P€T/USIII45212he
second solution fromthe second container; and activating a fourth clanp
portion of .the clanp device by, the. individual to conplete the exchange
of solutions. In an enbodi-ment of the system the first and second
solutions are each a 30 peritoneal dialysis solution. In a still further

enbodi ne f i.nv We]eX h f dnstructin an .i ndi vi dual
T exchabitivs Sotief BT bopf Y8 Mo fling Yo JBE AT Bhet ML RE Mooe e "The i
WO 02/ 053R2p dieWa0iblgAbsttids ofrelah®thoestarifels atehtisited s fkedqieA i Ng to the
i ndi vidual an external .integrated clanmp device having a series of clanp

por t i ons SHHieRge Bedirgdand pgead soltiong agd anpeking 6t leatangrryteraal surfpgesal and
second sql ut i oy i ; one; @k, e.0f  .each clanp
portion \%éthhuam%r g%ﬁgpﬁtﬁeg%ﬁg&ﬁﬁa@%%i I'ns %éf?onafﬁ&n%frl %ﬁﬁ%{glgtg ot%S :

di f f es endifftrentiatecdnch clmp gotidn.on. I n an enbodi ment of the instructional”

nmet hod, 't he rkings are selected from.a group_consisting of raised
strips, inden %@P&%?Odgp%h?ﬁt enggictiopd, mgthetly e mppdngsofreassiectsdnbi nat i ons
thereof . frohi1 o NRIABEnsRARG U EREd YlripkNEIBHESGRL of hds, & lsnuous
anmbul at orrf %%?péjrqi trgnea? dfiqgl ySi snpg’egli cegl?s bgoa\ﬁ}lﬁg;ggl{lég%%’e ev'iq{(,:éeS conpri ses
a fill t dhsrevd ahd nembmaticksatherevfibi ng i ne; and a clanp nenber including a
series of integrated cl rtions oper.ably. comunj.catin L th one

anot her in sezlgéﬂ%t eraﬁlﬂgggﬁ}fgﬁg% (51_?6 PIRELeilY Y %t T OTING ag“‘ﬂﬂ%‘i"ﬁ f1 ow path
defingd B¥rifohigalfdidlysiaiadyide as Erdv‘i'c!&!dngThé B&fce 6OAPhics NalaubingSineclaam
portion capable of closing the fill tqbln%.llne;_a second 1§ cl anp portion
capabl e @fain dulgpgriney andea folamp mdsbey inglnéingaa series of dntsgiatad: plemp capabl e
of closing.,the drain-tubing.li.ne; and a .fourth portion .capabl e of
Fe- "o os PHStoRR TR pUBRgicHRE i Sa b BHE 1T S BB o (PR, coent
inventi Olﬂeceﬁ/mngtexﬁ&bmmgl DRyl abedpatle ldefieddBy itee fifloind! a0 tudidgd Mndyl 0si ng a
section of "a fluid flow path defined by a 20 tubing |ine received within a
channel 6PMPHENg aafifst glawine poition apehlel@d closhig tiealilh tubing line; a second

15 clamp portion capable of re-opening the fill tubing line; a third clamp portion

capable of closing the drain tubing line;‘an'd a fourth clamp portion capable of re-
closing the ﬁllvtu..bing line. |

In a further "embodimen‘t of the present invention, an external integrated
clamp device for telﬁporéﬁly closing a section of a fluid flow path defined by a

20 tubing line received within a channel of the clamp device is provided. The clamp
_ device comprises a seﬁes of integrated clamp portions operably communicating with
one another in sequence and so arranged and constructed to temporarily restrict fluid
flow comprising at least one clamp portion capable of closing the tubing line when
activated; and at least one clamp portion capable of opening the tubing line when

25 activated.

It is, therefore, an advantage of the present invention to provide an improved
device which simplifies.a solution exchange procedure performed by an individual
ina self—adminiétered manner.

It is also an advantage of the present invention to provide an improved

30  method which simplifies a solution exchange procedure performed by an individual.

A further advantage of the present invention is to provide an improved

 device for performing continuous ambulatory peritoneal dialysis.
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device conprises a series of integrated clanp portions operably

comuni cating with one another in sequence and so arranged and constructed
to tenpove@t/gsseestrict fluid flow conprising at | east opPeT/@S@ms212orti on
capable of closing the tubing line when activated; and at |east one clanp
porti on capabl e of opening the tubing Iine when 25 activated. It is,
therefore, an advantage of the present invention to provide an inproved
device which sinplifies. a solution exchange procedure perfornmed by an-

i ndi-vi dual i L - 1.0 I 13 . ] I n .advant age of the
present i nve‘n?} %}]ﬁ?\l cl)}I hﬁ?gﬁagga%g%fﬁﬁ%%g%z lnvfb{l?rllé?sh%o‘? r\%\gﬁ%g ha%sl%ﬂ ies a
sol ut i ondewicafogepafaadngir @nfiandwer rmadbubyorgn pemtdhsdl ddalysis Anf dr kéler

advant age_of .the present invention is to provide an inproved device for
per f or mi ﬁ@n%ﬂﬁﬁeﬂamergaw%%?y peritoneal dialysis. 5 WD 02/ 053222

PCT/ US01/ 45_21%110&'13§IE{-(§1I\151112£§§ ]Eo?;reche 2;??&% 3fenibn tig%opglg)%gfr%% lajlilg r(t)\;e(an Is to

provi de an inproved device p orm ng conti nuo y peritoneal
di al ysi smiethesl afglefformidgicontituens dmbalatvey péjtopeapdialysint . Anot her advant age of
the present invention is to provide ap_inproved 5 nethod of performng
cont i nuous an&ﬁ%ﬁf"é’?@%p@%}%ri’éié{?ntag%l?ggfeggre_ i”’tlY‘?SlHBPI1§,t°dﬁ8‘t’1ﬁ%ranadvan_t age
of the PLASRVEd byR¥eNFdrPRribanihg ceﬁ@woﬁgaﬁeulatoW§aﬁsﬁeﬁﬁfaﬁ>%ﬁe.f or perform ng
conti nuous anbulatory peritoneal dialysis. Another advantage of the present
invention is taofheoeddataga of therpressit thyeitiom is whprovidesthuogsotdieddvice ni ng ti me
required_of .a patient to.l.earn a continugus 0 .apbyl atory ritoneal

di al ysi sW&q%fg@ﬁesegﬁ%éﬁggn%rtBE%dlifFl‘él.re({c/S?eaO\P@ ?ntafgg't'f?‘?@? %&Pglﬁfl‘é% of the
presemt bibeRtdroPetiBné RIS deutdsh exchatzepestedyst em whi ch reduces the
training tinme_required for an individual to learn a continuous anbul atory

peri toneal di MSreeversanatheropdentaganefe ther piesentriaventioni isi sharovide amot her
e 206 oy 0 S B LRGPy PLENCE P o oBI L, oS o
by any i ndontirchoab ambulatouy perirohdud denlysissiohitioy eixcipmige ecbcedutet her , - anot her .
advgnt age Of, t./ﬂi%it&rngﬁe,natxncjtlll’]e\ll'eargitiziagtggei Sof ttgé %;«%\ériltdi%vggticinn?sr (t)(;/ %9ovide a
15  simplified method of instruction regarding a solution exchang‘eA procedure which.can
be utilized by any indiyidual, 'including those visually impaired.
Further, another advantage of the present invention is to provide an improved
device for exchanging a solution which is inexpensive.
A Additional features and advantages of the present invention are described in,
20 and will be app‘are‘nt from, the detailed description of the presently preferred

" embodiments and from the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates a perspective view of an embodiment of the external
25 integrated clamp device of the present invention.
| FIG. 2 illustrates an elevational view of an embodiment of the external
integrated clamp device of the presentAir‘lv,entioh.
FIG. 3 illustrates a perspective view of an: embodiment of the solution
exchange system of the preseﬁt invenﬁon. |
30 FIGS. 4a-¢ illustrate elevational views of the sequence of activation of each
clamp bortionof an embodiment of the external integrated clamp device of the

present invention.



device for exchanging a solution which is inexpensive. Additional features
and advant ages of the present invention are described in, 20 and wll be
appar ent woonys3eize detail ed description of the presently periUSo4sel2

enbodi mrents and fromthe drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
illustrates a perspective view of an enbodi nent of the exter nal 25

integrated clanp device of the present invention. FIG 2 illustrates an

el evational view of an errbodi ment of the external integrated cl anp devi ce
of the presen nve u a c f an.
enbodi nent of tFtlﬁe @Itlus thﬁ ersﬁecrglde ‘Z‘%‘é’t éfn%gf&?lﬁ&ﬁ&g&s éir‘\;{ﬁe \fen ?on

FI GS. 4ajﬁvdnt1bﬂ$1w1ﬂgﬁls&he&kﬁialmaﬂdmgé ews of the sequence of activation of
each clanmp portion -of an enbodi ment of: the external integrated clanmp
device of the present invention. 6 WD 02/053222 PCT/US01/ 45212 FIG 5
illustrates. a perspecti papure aprepel pengipef the present invention
havi ng instructional mar OF THE 5 ' PRESENTLY

PREFERRED ENMBODI NENTSPKESEEﬂ“éé’e?REFEREEQ MBQEMEE§ devi ces, nethods
and, systens by which.-a, per.itonea

| t h . d
be per for med bipeaPrgsRnt dpfentipn &’ro"é‘il'kf%‘:'l?vf eé’d Oflgé‘ilg nﬁg??(rgf' %iy?ﬂfjhﬁh\?\; te ou{ ﬁemy
draw ngs \éﬂ?({n%bl 15135@ sBMﬁgﬁ akehahsl gfocE&hrE'nﬁ%/ RAFdformed Byl Savientlindnd 2

|IIustraeane I ment an external integrated clarrp evice 1 of 'the
present |snnpzlmﬁecbmalﬁrremm per spectl ve and el evational views. External

integrated cl deV| ce | udes a.seri i nt.e ted.cla portions
whi ch oper abl E 49 éh%%fwlaﬁ%wélﬁ@flhzﬁ( ,W@ﬂﬁgﬁﬁg? ég(r‘?p?%igsr ng a
firstocl Sp(?raknﬁ%ll%@trat@an SRGOMMich %fTHn BRtEfnaPitedPated clabiy @evideAIBf POr ti on
330 and a fourt portion 40. 15 Clanp portions 10-40 are arranged and

const r uctthel prasemtempcntm frgm qicospectivef and demtonal views. n&;dmalammgmteci ubi ng
line and ?amr acier\]flcteuplln ucllelsn(,a seé%(e:sh of afe egra %ed V\'l 801%0?19 av()ﬁ%f, erably

commumcate with one another in sequence, comprising a first clamp portion 10, a

second clamp portion 20, a third clamp portion 30 and a fourth clamp portion 40.

15 Clamp portions 10-40 are arranged and constructed to temporarily close a fluid path
defined by a fill tubing line and a drain tubing Jine each received within a channel of ‘
the clamp device.

Each of clamp portiohs 10-40 when activated are capable of being locked
“into a fixed poéiﬁon, preferably frorﬁ an open position to a closed position. First

20 clamp ﬁortion .10. locks into the fixed closed position by operably communicating
with an integral first locking mechanism. The first locking mechanism comprises a
lip 12 which is capable of engaging a tab 14. By engaging lip 12 with tab 14, first

" clamp portion 10 can be transitioned and locked from the open position to the fixed -
closed position.

25 . In the same fashion, clamp portions 20, 30 and 40 preferably transition and
lock from an open position to a fixed closed position by operably communicating
with integral second, third and fourth io‘cking mechanisms respectively. The second
locking mechanism éomprises a lip 22 which is capable of engaging a tab 24 while
third locking mechanism comprises a lip 32 which is capable of engaging a tab 34. .

30  The fourth locking mechanism comprises a lip 42 which is capable of engaging a tab

44.(FIGS.1,2)



the clanp device. Each of clanp portions 10-40 when activated are capabl e
of being locked into a fixed position, preferably froman open position to
a cl osed woser/033e22. First 20 clanp portion. 10 | ocks into pé®wURSI4sAi2c] osed
position by operably comrunicating with an integral first |ocking

mechani sm The first |ocking nmechanismconprises a |ip 12 which is capable
of engaging a tab 14. By engaging lip 12 with tab 14, first "clanp portion
10 can be transitioned and | ocked fromthe open position to the fixed

;lr gfsg(rjaglo;sll E Irgér}es?#sgc}hggén%g 0? @ﬂé ?om ggw%ao%ragg{%oonﬁ m%&{e .Vfl xecl’3 cI osed

posi ti on ahythepet afkljyeneeMiLglioort lbagap}m:&ehed rtiyegroaé sRﬂIédnﬁh, tﬁeh witdthand fourth
| ocki ng mechani.sns respect i vely.. The second | ocking mechani smconprises a

lip 22 wirkyatios fpnemlany poiegawithiy the siss zan mlilaeéiea@tmaﬂan 106 @RPHET nechani sm
conpri se T ourth

| ocki ng %e h?%%%c‘?%?ﬁdéénaﬁﬁ%%ﬁzﬂ mﬁmg&%ggglgglgb@gt %?% %lﬁ%zlilgﬂ%%glf a tab

44. (Fl GSor dnly 2ertaid cl@pORA&GB222 PCT/ US01/ 45212 Because the series of

clanp portion 10 40 oper ably c nicate with e .anot her in_sequence, it
Shoul o' be. apprieE CHBBCY ¢ Pt ediertadinr o relemal irded SR 4GV of - one
clanp porft i;8fvaMonhide lokﬁﬁgﬁﬁ’rth@%?&ﬁaﬁ Q&Hp %o?'@nﬂf?bd)\@é HNsRbn@nodngg ¢l anp

portion. Deactivation can occur each of the clanp portions or can occur
5 for onyechenismiaaugdsdipp 2pemdttatobé of therfirstdaciphgmetimnanpioedisengege embodi nent

Cecond CHARPDRE FBT2B PR 1PHEPTe Bt oH SUHEF oS ER KA APELEREN | p 12 and

tab 4f olonble e{lhr%vJGQ&kh&Hraﬁ&?BPﬂNestﬂM R cRingGRAAGRIsRUbes hol BRSRaEd st cl anp
portion - %romthe fixed closed position"to the open position 10 once

again. Hdsknemond dokinganedwnish andeactivitian ¢fobk fngthniedtingimeehaties deos .

di sengage  the seco ani sm d act vatl t.h rth

Mocki o et et e iR Sick e RRT AR 3 hen itk s ot el Thus, i
this prefoary Akt @ERGAHEFEBA 10 iOBBIY 6 krafditieh &t PO Hixe@1cked ipBsiabh ®aklo
transition fromthe fixed closed position back to the open position unlike
cl anp porte therepen@ogition unlike clamp portions 20-40.

15 In use, external integrated clamp device 1 receives and operably

communicates with the ﬁll and drain tubing lines of a tubing set, preferably the fill
and drain tubing lines of a peritoneal dialysis twin-bag system. Further, the clamp
device of the present invention is-a manual flow control device that is outside the
ﬂuidApath of the intravenous tubing lines. The clamp portions 10-40 of external

20  integrated clamp device 1 are only in contact with the external surfaces of the tubing
lines. A

Ina prefeﬁed embodiment of the external integrated clamp device 1, first
elamp portion 10, when activated, closes a fill tubing line. Then, in sequence, the
second clamp portion 20 re-opens the same fill tubing line when activated; the third

25 clamp portion 30 closes a drain tubing line when activated; and the fourth clamp
ﬁortion 40 re-closes the same drain tubing line when activated.

In an alternative embodiment, the external integrated clamp device of the
present invention is a continuous ambulatory peritoneal clamp device. The device
comprises a fill tubing Iihe; a drain tubing line; and a clamp member having a series

30 of integrated clamp portions which operably communicate with one another in
sequence and are capable of receiving and closing a fluid flow path defined by the

fill and drain tubing lines. In operation, a first clamp portion, when activated, closes

8



15 I n use, external integrated clanp device 1 receives and operably

comuni cates with the fill and drain tubing |ines of a tubing set,

pref er abiwoohes3pi2l | and drain tubing |ines of a peritonerCT/@k@l452i2s

tw n-bag system Further, the clanp device of the present invention is a
manual flow control device that is outside the fluid path of the

i ntravenous tubing lines. The clanp portions 10-40 of external 20
integrated clanp device 1 are only in contact with the external surfaces of
t he tubi ‘] I [ & Qdi Rent . & xt ernal, integrated

cl anp de\r}?%og{ 1?‘?8??}’? sq]l ﬁgﬁg%@ﬁ)@r i%ﬁgp@ﬁ g‘?{rr%ﬁ&fgghh‘g}é%eacﬁw%ﬁeg’srgé a fill

t ubi ng | iopens tHaesamd portieguyhe €]l thbiag lize anadhe fasiplapPriorsh RE Beknopens t he
sane fill tubing 1.ine when activated; the third 25 clanp portion 30 cl oses
a drain tasHY#Ed Aﬁélraﬁ@mpd@ﬁl%w&p aghiateds eloses r pastien afihe dgadn tuling 40

re-cl oses; SR [ L ' i Ly ..ap rnative
enbodi meﬁ%nte t 1e extugt;l%!f%}%%g@é&%@%&zﬁgﬁ%ﬁ’%ﬁ%gﬁgﬁpﬁgblﬁgrhgétg%pi nventi on
i s a contthesemoad akimp @tridoryhgsdreet actbatedc! anp devi ce. The device conprises a

fill tubing line; rain tubing li.ne; and a clanp nmenber having a series 30
of integrated E‘Iaaﬁ?%gﬁrcﬂhlemﬁ‘%e ﬁP%WBE%W%@%%a%tW fdevighel anot her in
sequence {a0grRER iRRRAB SoRbride8 & ShiYds T iR R QM Tp Gibhdyich! h defined
by the fil Fr ar]dldrai n t?Jbl:Srr_llge l'i ness. Iln Seratl onl,:&él1 %Wgﬁlc??gfr?g%orti on,
when act iopatmeehicat vsibong avhe2h e6RRAce ACHrYS) drratged 2nd eorpomtiedrto of - t he fil |
tubing line while a second clapp. .pertian, en activated, re opens that
sane porttFlgBorc?P_llX ﬂgsefﬁe'cﬂ?lhg%%g&p&?%v B%BQPEQ@&}H?%{H%}H&%C%M! on has been
act i viat edyitifintalthbhet bAR cRRY dRibe. WGBast6hd MALE PortfonQSEspaBleRT tion of the
drain tubing line while a fourth clanp portion, when activated, re-closes
the fill cdessgspeltubing line wherbadtivated andatlleast anp ofbier clamp podéorbis eapabde i vat ed.
In a further _alt ative. enhodi nen the external integrated clanp device
of the po?@ggxﬁipgﬁ]e\?t h{négwegwgwﬁraft%aéda series of integrated clanp portions

whi ch oper abl yTo penteegaihsl ndgfat@nNeladpaichie 1 6f the PHeBREindddioal 8nFo :
arranged and constructed to_ tenporarily close a section of a fluid flow
pat h def imiednchign mptgnalngenerally kmopay withim thewfenpl medicehdeiies agfcanhke cl anp
devi cg. e :] i i t ing line
when ot 1ised e 50, BeRBnPEELER i SRR Bl en HeRBLELc bt

material such as polyvinyl chloride which can withstand steam sterilization. By

- making the external integrated clamp device of the pr,eseﬁt invention from
inexpensive production materials, the device can be disposed of after use without
significant cost. ‘ : |

20 Additionally, by making the clamp device of the present invention as a single
| integrated device ha\(ing a series‘of clamp pdrtions, the need for moré than one
clamp performing a séparate flow control function is no longer required. Thus, the
present i‘nventio.n. has the advantage of reducing the costs associated with currently
available .soluti‘dn exchange systems and ‘devices because the external integrated
25 clamp device caﬁ perform mulfiple flow (;ontrol functions as a single unit.

Mofeox}er, because currently available prior art solution exchangé sjsféms
use more than one ciamp to perform separate flow control functions, patients must
close and re-open each of those individual clamps in a predetermined sequence ‘
whﬂe performing solution exéhanges. The external integrated clamp device of the

30 . present invention overcomes that problem by allowing a patient to close and re-open

fill' and drain tubing lines in sequence using a unitary integrated device.



of opening the tubing |line when activated. To produce external integrated
clanp device 1 of the present invention, any production material generally
known wi tWid n2/033222r enal nedi cal device art can be 15 usedpCPBuséiersatrl y, the
cl anp device is manufactured froman i nexpensive polyneric material such as
pol yvi nyl chl oride which can withstand steam sterilization. By making the
external integrated -clanp device of the present invention from i nexpensive
production materials, the device can be disposed of after use without
significant cqle il A HRAY by andiler BB RS (AATR:AE thigigl, 4 e
present invention as a single ’integrate evice having a serires of cla

por ti ons solutienneetarfeer sysenieist franidedie Sobitimpexehuiger syt 2aprgaablgte fl ow
control function is no:longer required. Thus, the .present invention has

t he advareHipneak didyitisaljtioRecxchangs s¥seni sompricst AL deast ome| gxtemahi | abl e
sol ution SYS ' devi: - exi. i_nt ated” 25
o amp devTSEeRRAaB RS LRMingiC0eRE B DREBRRAG AL B My SRR PO T
Mor eoger ,cobatras Sgretuitle rbmyprisivgial diblysis pag of panth SOhwiingna feschslogen syst ens
use nore than one clanp to perform separate flow control functiaons,

pati ent s et leagh gesegondl suiap@nrieiErblye Hlhbas 70 AgVie dusscord saipdon n a

pr edet er rgyn WA : ] i 2 : xt er nal

i nt egr at re]?& ’ gﬁ%ﬁgggg\% geﬂn E@b(%lﬁaelﬁ%f)%?%g@gt&%\%lng ir}lo(ﬁélg\t}%g%she%ﬂsﬁg pr obl em
by al | owipnefeeabpea tthas nfirst Golukios e52amil secamdesplution [72 aavd mhridoneat didlygs | i nes in
sequence Uﬁi.ﬂg a unitary integrated device. 9 WO 02/ 053222 PCT/ US01/45212
Ref erri ng® f0o FIG 3, in another. enbodi nent of the present invention, a

sol utjpon exchangithesiing 8y bRk SYit6 afhin 58 60 hANARNEL VL2 BILTHEHRLR0.
pref er ablly a peritoneal "dialysis solution exchange system conprises at
| east onélhexubingaict 89 pradeyebly ducledasrapY dennestorB2hulich gornestsratdeasbiwe| anp

portions 10-40:- at | e: - fhrsSt. 5 in Ly _CcO Lsing a

di al ysis t%%ag g?m%%su()(:rﬁg%% 8(?{;8& i r?gl Ibglgfllmre% t% 2’2%1&%}? :Eépnabi)e‘rs%?;%é‘ﬁ%%ég? Bgﬁge second
cont ai nergQ ¢ff Bigsrhley aadfid do fragidd AuidvbmpuaicasBabelweoh thd Bkeriof2 of and at

| east one third container, preferably conprising a drain bag 60. It is also
pr ef er abltBosep2€Sf i rst sol ution 52 and second solution 72 are peritoneal

di al ygis . sol Lif’lje?e?ac’oly, tubing line 84 provides fluid communication between fill bag 70
and dialysis bag 50 while tubing line 86 provides fluid communication between
drain bag 60 énd dialysis bag 50. Thus, for clarity purposes, tubing line 84 shall
hereinafter be referred to as “fill line 84” while tubing line 86 shall hereinafier be

 referred to as “drain line 86.” Further, the series of clamp portions 10-40 of external

20 integrated clamp device 1 are capable of receiving a portion of each of fill line 84

 and drain line 86. | |

| A second port.92 may also be pr‘oﬁded on each or one of the bags 50, 60 and

70. The second port 92 provides selective accéss to the interior of bags 50, 60 and

70. For example, it is often necessary to sample a fluid -within the bags 50, 60 and

25 70 during or after a pgritonéal dialysis procedure. The fluid may then be drawn
from the second:port 92 by a method known in the art.

In the preferred embodiment of the system, the bags and tubing of the tubing
set of the preséht invention are manufactured from a polyvinyl chloride material.
Alternatively, the bags and tubing may be manufactured from an ultra low denéity

30  polyethylene. Howeifer, the bags 50, 60 and 70 may also be manufactured from any

other non-polyvinyl chloride material.
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10 Connecting dialysis bag 50 to drain bag 60 and fill bag 70 is a tubing
set 80. The tubing set 80 preferably includes a Y-connector 82 which
connect s va0 0d/ex3212 two tubing lunens or lines 84, 86. TubPOmyukémess1284, 86
are capabl e of .connecting to ports 90 of bags 50, 60 and 70 to provide
fluid comruni cati on between the interiors of those bags. 15 Preferably,
tubing line 84 provides fluid communication between fill bag 70 and

dial ysis bag 50 while tubing line 86 provides fluid comunication between
drai n bag 60 i alysi : Sy i ing line
84 shal | her araf T iR P drpSeiioHHRuay ik oAb LG HECRRREs KSR CY | 12
86 shal | ther sigdimpinglievice &f sladeddbntcackas{ tharfdl md dram 186s 8486 fohedd in t he
series of clanp portions 10-40 of external 20 intﬁgrated | anp.device 1 are

capabl e d¢he frarsdenoifiid bpireen §agH10 O4ARd 0. fHeweverhgcase BrUSHS | i ne 86.
A second _port - ‘ : i.ded;: aghutfn sy,o0, 60 and
70. The sagégé%%ﬁ%gp?)yggﬂf%%\?? %@é&ég ec(thlgf\;'ggacée@sn ?%t% taﬁ%e %ﬁlﬁg?@%rbgf bags
50, 6@ anBems#lveshoithait anplpeofedsionalsassistaboe, the assaf moteothaniope elamfihgii d wi t hin

the bags 50, 60 .and 25 70 during or after a erit8neal di al yfi saé)rocedure.
The 1 ui-dlevieayoroless B8 MeBMANIIFEMSHPE BRESIHC Pardedys Yy SOMBHFRSE! known i n
the art. g4 Siged LB bk er SHSLEARPDNEARARS 120 UDI ng of
t he tubi r?ga tgﬁe]tg %&%%{é{gbrggﬁg%ﬁ%nt}?kﬁ arg manuf act u?aed ?:fom a pol yvi nyl
chl ori de vistally imbairedAl t er nati vel y, the bags and tubi ng may be nmanuf act ured
froman ultra | ow depsity .30 pal | ene wever.,, the bags.50, .60 and .70
may al so be mehuf & 3?@8¥tf1?6?ﬁa§l,n§%2¥ PRI fﬁ&FW%ﬁ}ﬁteﬂém@g’ﬁl%&g Mt eri al .
10 . WO QR BB3288n BREELMPRMARE LR suledABY 85t inedlidhl RiicRhelar To RREViEONEA

di al ysis solution exchange systens, nore than one clanping device is placed
on each ofich bigehsive trainihgdaredtly ingraasss Baalthgaretcostas Mq'rfppvet,rﬁiegm apdeMB of fluid
bet ween bags 50,. 60 .and: 70.,.Ho er, becausg CAPD patients are required to
perform toﬂzgnﬁg‘ﬂ‘?lfeoﬁ?ét&%lm&g&f @i%ﬁg%rlé@ftaf%ﬁa 8&@85?1%0estsprocedure. by 5

thensel ves. Wilnheaditiefy ifPhOpAiesi eA@lot ASEinS tian esintibh &xushgef pdbedure han one
clanping device to close and open drain |ines 84,86 nakes the procedure
very comuirppsabedhe antient inay besamigindly or Pepwompliaipiacpesforping paitprgal t hose

CAPD fat '(ﬁgﬁl&s t\bﬁ&h bfd adversely the patient’s health and quality of life. Thus, for

those patients unable to adequately perform the procedure, an in-patient only

treatment setting may be required. Agaih, healthcare costs are significantly
increased. . |
The system of the preSent invention reduces the healthcare costs associated

20 with CAPD patients because each patient only. has to learn the operation of one
unitary. integrated flow control device rather than two or more. Moreover, the
training time for each patien’; to léam a self-performed solution exchange procedure
is greatly reduced since the patient only has to learn the operation of that one manual
flow control device. o -

25 o Ina furthe; embodiment of the present invention, a method of exchanging a
solution, preferably a peritoneal dialysis solution, in a self-administered manner by a
patient is provided. , |

Referriig. now' to FIG. 4a, -the method comprises first providing to an

individual an external integrated clamp device 1 which is capable of receiving and

30 operably communicating with a portion of each of the fill and drain lines 84, 86 of a
container. Next, the individual activates first clamp portion 10 of external integrated

. clamp device 1 such that lip 12 and tab 14 are engaged to lock first clamp portion 10

11



visually inpaired. As a result, nost if not all, CAPD patients often
require extensive training in 10 the operation of such multiple closure.
devi ces Iwonwoi3ezl personnel. To provide such extensive PCEUSIIMF2Dr eat |y

i ncreases. heal thcare costs. Moreover, CAPD patients often require
re-training which further exacerbates those costs. In addition,, if a.

pati ent cannot |earn the solution exchange procedure properly, the patient
may becone mal - or non-conpliant in perform ng peri toneal 15 dialysis

whi ch couyl d adversely.the pati.ent'’ Vhelth and g f I|f Thus, for
those. patioghis SHTaBTid S bk asey PoSRPd A PR SRo b T . dh Foia | ent
only tr%@tﬂiﬂ?ﬂhe8$E§dl&@dWleQEmﬁ@ﬂﬂHl86@§ina16§l@péh heal t hcare costs are
significantly increased. The system of the. present invention reduces the

heal t hcar e codn ¢ prefsver mbhedimait Wil the @&ﬁl&)dpﬁfﬁt et padigndé. clesgedithat i ent
only has 463{% tl%‘a%r?%%éf % ﬁ;ﬂ) %@eco a‘fﬁw afx sbiﬁtu‘?jﬂ rﬁt ﬁ)ddlfa Oﬁ‘oﬁlont rol

devi ce ra]tn t he each

patient tigmlysabip 50 kb ﬂraﬁlebafg(ﬂmT{HIG(ﬂ )Jf[ﬂ mukbdfﬂ‘@lpgmancfd)lﬁ;eﬂm@skﬂlal greatly
reduced since the patient only has to | earn the operation ofw(geﬂa,t one -

manual iR 8@ Ebhet @Fte@ébiwat%‘ﬂﬂlﬁlpélei’@? tli'?é}"wérf%%ﬁl‘?%lﬁ? egiest Hellfresent .
| nventi oy 4{&&&992 Aol R3O P Bm 51834 b Yo 6BPLIRS @RI QLAR Fneal

di al ysis 36 In a se m nir st.e y a patient is provided.
Ref er ri nds resttietéd frem Mr&ningdront by Tletoltag 5®orrpr| ses first providi ng to an

i ndi vi dual t t t ed 1 f
| oce vl e oo Al A drsinites Bh e P0ad s PPt RORPlSAL oG IR At L he f111
and dpai facf!lmsss%&é?d ngi%&ls&@b% NSh bel\é%ﬁ in Pt@ Addpveduabn@eldypt es first

clanp portion 1 integrated clanmp device 1 such that lip 12
and tab pértame2@hamized abbvdted; kwb furstions mnpepibrmefanxm li 22 Wil €ty 53222

P oL et BT)D SRPDEOSL LN 0,2 LIEd Floged RogiiLgnyas, can be
1 B, 2 o4 st ok g o, 7

sol uti on sb2fitl dmdrSah is ré-opened so that a “flush” procedure known within the art can be

15 completed. Within the preferred embodiment, fill line 84 is “flushed” utilizing

second solution 72. (FIG. 3.) '

After the.“flushing” step has been completed, third clamp portion 30 is

éctivated by the individual as can be seen in FIG. 4d. During this stage of the

metﬁod, 1ip.32 and tab 34 are engaged to lock and close third clamp portion 30 into a

20 fixed position. In doing so; third clamp portion 30 closes drain line 86 while leaving

. open fill line 84. In the preferred embodiment of the method, second solution 72 is .
transferred during this step froni fill bag 70 to dialysis bag 50 via open fill line 84.

After the filling step has been completed, the solution exchange procedure

can be completed by the individual activating fourth clamp portion 40 as can be seen

25  inFIG. 4e. ‘When fourth clamp p.ortion 40 is activated, lip 42 engages tab 44 to lock

- and close fourth:-clamp portion 40 into a fixed position. In doing so, fourth clamp

i)ortidn 40 closes fill line 84, preventing egress.of fluid.

"~ In the prefe_rred embodiment of the method, after second solution 72 has

been complefely transferred from fill bag 70 to dialysis bag 50, fourth clamp portion

30 40 closes fill line 84 to prevent egress of second solution 72 back into dialysis bag

50. (FIG. 3.) Once fourth clamp portion 40 has been properly activated, the patient

disconnécts diélysis bag 50 at port 90 (as can be seen in FIG. 3) to complete the

12



5 dialysis bag 50 into drain bag 60. (FIG 3.) It should be appreciated by
those skilled in the art that external integrated clanp device 1 allows for
sel ecti vavegress22of fluid. First solution 52 is all owed poT/A@R@/452f2r om bag
50 to.bag 60 while second solution 72 is restricted fromdraining from bag
70 to bag 50. After the first step of.the nethod has been conpl eted, the

i ndi vidual then 10 activates second clanp portion 20 as can be seen in
FIG 4c. After second clanp  portion 20 has been activated, two functions

are perforped. - First, lip.22 apd tab 24  are, enga to.lock,and cl ose

Second cragopsrehSise aseRfs. Sfim iboptes BronPIERE Sn Pt S0G Tab 10
are di seraﬁaﬁ@d,amﬂ@agomﬁldfmm%] GiifbeiMchided id Bn approgi@it@ehansa, fill 1ine.
84 is re-opened so that a "flush" procedure-known within the art _can be 15

conpl et ed. W tSinee inesrped folampedevasrbbdeqeiies anflj qperabiyh eorgaupisates [Withed”
utilizin d. s j Of oo f i g p has
been COW%}I%%E(@?%?@%&%{L%Z%%I}%ﬁ)e%%%d %lg& %)gﬁﬁoz/gﬁel%e’glf}qtﬁ gﬂ?lﬁh?%/]?dual as
can be serffoin Fk&utidn.exBhurigaprodedsres pagferably b heeritovethdid]ysisi golBRorand tab 34

are engaged to lock and.close third.cla ortion into a 20 fixed
posi ti gn?@XPWD@S@Hﬁ@G%?C, fRiar Ot SAWBH%?A FBRUTR |°8E1§gbed$%l?enpﬁei‘”r%w]§6 whi | e
| eavi ng &htibhd o d éiﬂx%lesé%ep-{n%etfgﬂ'xi&f Shnelkigske RARPEF ABRD pRitidrRe ooxd hod,

second solution 72 1s “transferred during this step fromfill bag 70 to
di al ysi s ihagqusice it doymsnfldsh] fillland dindsh. a edrmpletet $odutfanl ¢xichangst mpcedtige been

conpl eted, .the sol ution exchange. progedur can be. conpl et ed by the

i ndi vi dué‘w’&c‘?l?e\/g‘?"llﬁ?gr%ﬂ)r%ﬁ?ﬂ Eﬁ%ﬁﬁe-péﬂﬂ%ﬁe%‘s%‘?@c 1vE€ua§i1§§1 to n FIG
de. Wen Jndbhé d6ViBSBnd D5 lopBratidP rdtifer a4 ¥EeRY, thé ki 8AGAESddaly 44 t O

| ock and cl'ose fourth -clanp portion 40 into a fixed position. In doing so,

fourth clthatpatipgrte leam 4@ solwion sx¢hiange propeduga is sigreljeantly sefdused.ess, of fluid.
In the preferr enbodi nent -of the £k ft ti 2 has
been conpl et eI%%%ﬂ%F%Wr dF?(fﬁ'o%n 4 {519“@?13“"9 e?t §&8‘?§ﬁ‘§§€§§§§§ @g&n ourth
cl anp porihi@fion3Pnkthod Fsesrutiing a patlat Slexcharpiny et sotgioassr afotisedond

solution 72 .back ‘into dialysis bag 50. (FIG 3.) Once fourth clanp portion
40 has bawevigedpdheymeibed oempidses pravigiag itempaticat Sebramestenal Wisgsdted bag 50 at
port 90 (as can .be.s in ' COPP 14 22
PCT/ 01/03%511 ewg%ﬁt?? ?%né rgiecklgxanet?%ra%lge% U Silgflgﬁliﬁoég §t| scéﬁﬁ%%ﬁf%%‘%?t ubi ng
set 80, idTitRgERRpdHiaNg10-40 with a predetermined number of instructional markings ‘

100-106 to differentiate each clamp portion. Instructional markings 100-106 can be

—

in any form including, but not limited to, raised strips, indentations, graphic images,
derivatives thereof and combinations thereof, |
20 | By placing instructional markings 100-106 upon clamp‘ portions 10-40, a
patient can quickly differeﬁtiéte one clainp portién from another and their proper
sequence of éctiva’;ion according. to the principles of the present "inve'n’t‘ion.
Moreover, once the patient has learned which marking represents which clamp
.portion, the ﬁatient can ébmpl'ete subsequent solution exchanges without- further
25 instruction from medical persénnel because the patient can refer to the markings for
guidance.

For example, in a preferred embodiment of the method, the first clamp
portion 10 includes instructional marking 100 in the form of 4 single raised strip;
second clamp portion 20 includes instrﬁctional marking 102 in the form of two

30  raised strips; third clamp portion’ 30 includes instructional marking 104 in the form
of three raised strips; and fourth clamp portion 40 includes instructional marking

106 in the form of four raised strips. (FIG. 5.) The predetermined number of
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device 1, drain bag 60 and fill bag 70 can be discarded in an appropriate
manner. Since integrated clanp device 1 receives and operably comruni cates
with filwoamessarain |ines 84, 86 as one integrated fl ow pOnUS@l45e2vi ce, an
individual can 5 performa solution exchange procedure, preferably a
peritoneal dialysis solution exchange procedure, in a nore sinplified
manner than could be done previously. The patient in a 'sinple step-w se

f ashi on can activate each of clanp portions 10-40 in sequence to drain,

flush, fill and finish t | ut,i op; h d |
R o e R L A TR
only one th@«eawﬁd)ﬂtﬁ@cl@m patticd8 10A0REthd dxddinslanREaked difigp Hedeaing time

requi red by hat patient to | earn the solution exchange procedure is

si gni fi cant | y Toethgizeet. 2 prisnb it thegpeniownarseeia solutipy exchange procgdimger

oo e e S S AR e VR aehel BRLLAGL R il ot 1

, ri ses
provi di ngotthd. PEtenettic patiént ndrelstdwhaaiheiimbegtionad charllibge 1 GvpOdipcae 1 of the
present invention and nmarking the top external .surface of each of_ the.clanp
por ti ons Upen #y W@ﬁt?&n%ﬁéﬁé%eépﬁ%@&fﬁﬁ?rﬂémpﬁorﬁl%%@ oot RigTIRS _R‘?dngs

100- 106 e 5L Rt Al GRAIGNC R oA 1A polt RN GbLPBALIRLK RS 100- 106
can be inany forminc B I'ng, but not . 'l te to, ralsed strips,

i ndent at ipatient thempdtivatdsnomgle of theddary avitioas 10HK) mofequende do pbifoan itons

t hereof. 20' By pl acing instruyctional rkings 100-106..upon cl. portions
10- 40, ‘a Sog‘ﬁf”flé"ﬁ hangs PgQﬁeg‘i}(rley drh %@W’ﬂe&a‘gﬁg I3 F%H*Fﬁ%éﬂ&’?%‘ff@@?n anot her
and tdheir QRS gnce of activation according. to the principles of

t he plpesélrll(%)t'rei nvé‘HY?‘%ﬂ. ~ Moreover, once the patient has |earned which

mar ki ng r epr esedidigondliyc theahethpd obie presant inventisatalssrproeides thematientea
subsequent sol ution exchanges W thout - further .25.1nstructi rom nedi cal
per sonneIwaé'e@a{%%m?n%eé)%ggte’?(gwggé’ﬁoct"“g‘frgrattao{a%?‘f Or'}%E 4 ﬁrgng ‘%’%ern &%SIIC igmce. For
exanpl e, gdefsofindll@é 86T £AilEHBOdheBRtrucionah@arEhdorho-10seprbiide thepaigpt portion
10 includes instructional marki n_g 100 in the formof a singlé raised strip;
second claagyicltouchdrased refereneiside as to the ersmaiiomal fberprtarnd nfeerated f or m of
two 3q raised.st.rips, . third. n._p i j i i I mar ki ng
104 11 ¢ R ARCL P i Bl el Thi e A SR SE I RRE,

i ncl udes jhvitiod ¢idndicantlyesdtcagpatitMbeithidihgtifner m of " four raised strips.

(FIG 5.) The I?redeter_m ned nunber of. . .
y simplifying the manner in which a solution exchange is performed and by

reducing the training time necessary to learn that procedure, the integrated clamp
device, system, and methods of the present invention greatly reduce healthcare costs,
20  in particular those of CAPD patients. Moreover, patient satisfaction in learning and
performing that procedure is greatly erthanced. |
A Although the pfesent invention has been described for éppliéations involving
peritonéal dialysis exchange which is performed b_y a patient ih a self-administered
manner, the present invention may. also be applied to any other system that requires
25  solution exchange in any manner such as drug delivery systems, IV solution systems
and the like.
| It should be understood that various changes and modifications to the
presently preferred embodiments -described herein will be apparent to those skilled
"in the art. Such changes and modifications may be made without departing from th;: ‘
30  spirit and scope of the present inyentién and without diminishing its attendant
‘ advantages. It is, therefore, intended that such. changes and modifications be .

covered by the appended claims.
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13 WD 02/ 053222 PCT/ US01/ 45212 instructional. markings 100-106 represent
to the patient interacting with those markings each of the clanp portions
10-40 of whezexerrnal integrated clanp device 1. To instrBCT/USOT/45pRt i ent 1N
the performance of a solution exchange procedure, nedical personnel sinply
informthe patient which markings represent which clanp 5 portion. Then,
the patient merely-touches the instructional markings 100-106 placed upon
the top external surfaces of each of the clanmp porti-ons 10-40 to determ ne
and differentiate each clanp portipRmA&fter each clanp portion has been
determ ned, the . patient then actiCB ,IMéeach of the clanp portions 10-40 in
sequence to performthe solution exchange procedure. Such touchable
interaction is especially beneficial for .10 those vjsual]y inpaired.

Addi tional |y, khe it peamgtintegsated elawpideyics dok teaworardy closingindestidthe pat i ent
a way taQqcrene i e %gg@m%e procedure at a later point in tinme when
nmedi cal %63?fsirt?)dr;r§e ptz’aaﬁhecon avai l able. The instructional narkings 100-106
provi de the pat saies ofaimdedratedt danp-fozised opdrablg neenmunideims with dive
operation of the external integrated 15 c| anp, device of the presept

i nvent i orfROtALE seaEnGndnd 5 erraRged g tmarecd ke IRRATERY cqvmﬁlﬁ n

signi ficapfy Ttﬁ%tgﬂﬁ@cﬁb tﬁ'llec%ingqm'ér &i'a'd'?%ntt tgﬁ% 1i8Y esdmRbail¥d ﬂﬁhitnr@. manner
in which-a solution exchange 1S performed and By reducing.the training

ti me necehaarey of thelckamddvied, whertetha seriestdfelan pgtiabecbmepresep  devi ce,

system and nethods of the esent inventio reatly red al.thcare
cret o oo e SR ORIt SR EAL eht Suiir sl deiized PR ke

sat SlanCtﬁlgtiﬁbiﬂ(;g R PhdGrafbinR &b With RGidhat procedure is greatly
enhanced. t hough the present i nventi on has been described for

appl i cati ons iaseodnd elgmppertianpneal = di al ysi s exchange which is performed by
a patient in a self-admni.stered .manner. the present i.n tion y al so be
applied to anyt {rﬂé}%’yg‘?@ﬂ?ﬁ acgos‘?%%wrggnfgaggll“gﬁf“gr?ag&%ﬁr]%%@yitﬁeaany
nmanner  sufihudmgdiRGbrdied drdBY tibiyg3ine When bMtive@ddibh@n systems and the like. It
shoul d be.understood that various changes and nodifications to-

th
present |y prefacfoush campapiion for aeseiqnpeir Reidflawgath d?@ie&dﬁa‘ihérﬁuep o those
skilled ne Pé@?’?ﬁfe{h@ &ﬁﬁ%ﬁﬂ@ﬂﬂ@%h@rpgctiv%ﬂ! fications nmay be made wt hogt

departi ng

2. The clamp device of Claim 1, wherein the clamp device is disposable.

3. The clamp device of Claim 1, wherein the first clamp portion is
20 capable of locking into a fixed position by operably communicaﬁng with an integral

first locking mechanism.

4. The clamp device of Claim 3, wherein the first locking mechanism
comprises a lip capable of engaging a tab. |

25

5. ' The clamp device of Claim 1, wherein the second clamp portion is
capable of locking into a fixed position by operably communicating with an integral
second locking mechanism.

30 6. The clamp device of Claim 5, wherein the second locking mechanism

comprises.é lip capable of engaging a tab.

15



30 spirit and scope of the present invention and without dimnishing its
attendant advantages. It is, therefore, intended that such changes and
nodi f i catwoenxoi3e22 covered by the appended clains. 14 WO 0RCOBS®23212

PCT/ USO01/ 45212 CLAIMS 1. An external integrated clanp device for
tenporarily closing a section of a fluid flow path conprising: 5 a series
of integrated clanp portions operably conmmunicating with one another in
sequence and so arranged and constructed to tenporarily close a fluid flow

h defined 411 bi | i nd ie i. i . [
Winina chalmer op cEHEIRRse EFIRR 10A8R b B2 bl BTG iy por i ons

conpri sesapablefofledking AfPa BREd bodtidiOby 6p@silNgoRBRnidadiig Gfithaanfhteigehl f | ow pat h

defined by the 10 fill tubing line or the drain tubing line en
act i vat ethirddodkdegmgchangsp- portion; a third clanp portion for closing a
portion of a fluid flow path defined by the fill tubing line or the drain

tubing line when activated; and a fourth clanp portion for a portion of a
fluids flow p&th dehé olehpofevidecof Clalm 7] hetdin (@ thirddocking hechdrasrn t ubi ng
| i ne when activated. 2. The clanp device of Claim1, wherein the clanp
devi ce i ©pEsEHaBABdatEd. The clanp device of Claim 1, wherein the first
clanp portion is 20 capable of locking into a fixed position by operably
comunicating with an integral first |ocking mechanism 4. The cl anp
devi ce of C a9.m 3, Thérelamapndéhees f C3diml hokherginnthe Manitls wlango pprtiones a i p
capabl e of “engaging a tab.. 25 5: The clanp device.of. dajm1, wherein the
second Ac?aé’ﬁ?)le;ﬁ’g?‘?‘i g ingo agéﬁiBP%ﬁ‘B’f XW%&CPW{TW”&CWP&EV&%S‘P{%&? by .
oper abl y¢ m&%b Wi h an integral second | ocking nechanism 30 6.
The c arrp(ﬁgew ce 0 %} aim5, wherein the second | ocki ng nechani sm
conprises a lip capable of engaging a tab. . ‘
10.  The clamp device of Claim ‘9,‘ wherein the fourth locking mechanism

comprises a lip and a tab.

15 11. A method of exchanging a first solution within a'container having a
fill tubing line and a drain tubing line with(a second solution comprising the steps
of: ‘ | '

| providing an external integrated clamp device capable of receiving and

. operably communicating with ‘aportion of each of the fill and drain lines;
20 draihing the first solution from the container .using a first clamp portion of
the: clamp device; ' ‘
ﬂushiﬁg the fill tubing line with the second solution using a second c1afnp
portion of the‘clamp device; . B | ' ‘ |
o filling the container with the second solution using a third clamp portion of
25  the clamp device; and | A
| finishing tﬁe exchange of solutions using a fourth clamp portion of the clamp

device.
12.  The method of Claim 11, wherein the draining step further comprises

30 closing the fill line while leaving open the drain line using the first clamp portion of

the clamp device.
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15 WO 02/ 053222 PCT/ US01/ 45212 7. The clanp device of Claim1l, wherein the
third clanp portion is capable of locking into a fixed position by operably
conmmuni ca¥® nyoise12h an integral third | ocking nmechani sm BCBUSHMS2l anp

device of Claim7, wherein the third | ocking mechanism conprises a |lip and
a tab. 9'. The clanp device of Claim1l, wherein the fourth clanp portion is
capable of locking into a fixed position by operably .conmmunicating w th an
integral 1o fourth | ocking mechanism 10. The clanp device of Caim?9,

wh [ he f h Ki i 0L | a L d b. .
mothod of exchngt Agea L et T kP RS oef el dorew ri
t ubi ng. | kexep@iitk thedilblint Witk the stdoRe clahdppotigecond sol ution conprising the

steps of: providing an- external integrated clanp .device capable of
recei ving and ‘operably communicating with a portion of each of the fill

and drain lingg; 2 r.aLnk ng e fido: [ @n: | l.per using a
first clanmp pg?'ti o%hgf&tﬂhggf'g?g%i1d§%/1}92é§};1 LE}H ﬁgﬁggég%gg E@ﬂ}#ﬁpﬁ@hgﬁng l'ine

wi t h the cheingrihe dninlincowhils leaging opacthedilidirenpingabe thHidclahp bbeioal anp devi ce;
filling the container with the second solution using a third clanmp portion
of 25 the clanp device; and finishing the exchange of solutions using a
fourth clanmp rti ‘ J s E tehok :al.m 11,
wherei n the drqgi ni Eg&egeé%&?%%%@1%’%#?2&%(5)&??8%?@ tﬁggﬁnﬂqﬁés.l ine while
| eavi ng  opsingtthefildiae msingrike fogithglanpepdriiorst cl anp portion of the clanp

device. . 16 WO 02/053222 PCT/US01/ 45212 13. The nmethod of O aim 11,
wherein the flushing step further conprises o :
10 16.  The method of Claim 11, wherein the first and second solutions are

each a petitoneal dialysié solution.

17.-  The method of Claim 11, wheréin the method is self-administered by
an individual.
15
18. The method of Claim 11, wherein the stepé of the method are
completed in sequence beginning with the draining step and ending with the

finishing step. . -

20 19. The method of Claim 11, wherein the method comprises exchanging
a peritoneal dialysis solution by a patient receiving continuous ambulatory

peritoneal dialysis.

20. A solution exchange system comprising:
25 ~ afirst container inéluding a ﬁfst solution;

a second contéiner having a second solution;

a third container; |

at least one external integrated clamp device having a series of clamp'

portions capable of receiving a portion of each of a fill tubing line and a drain tubing

30  line that are connected to the first, second and third containers; and

activating the series of clamp portions in a sequehce by the individual to

exchange the first solution with the second solution.

17



re-opening the fill line using the second clanp portion. 14. The nethod -
of: Caim1ll, wherein the filling step further conprises 5 closing the
drai n | i meowtioize22l eavi ng open the-fill |ine using the thipdrwkams2zzortion
15. The method of Caim 11, wherein the fini.shing step further conprises
closing the fill line using the fourth clanp portion: 10 16. The net hod of
Claim1ll, wherein the first and second solutions are each a peritoneal
dial ysis solution. 17. The nmethod of - Claim 11, wherein the nmethod is
self-adm nistered by an individual. 15 18. The nethod of Caim 11, wherein
the steps of the nethod are conpleted in sequence beginning with the

drai ning step2and ehelsystenvof Oldime20, Wheiehithe geqede codfprik®s: The nmet hod of
Claim 11, wherejn- the nethod conpri ﬁ% exchanging _a perjtoneal dialysis

sol ution by a2PHelieme irdctamp pritennt hesswp dnnen i teyndiyduekionkan di al ysis.
20. A 5Ohfétﬂr&!koﬁ?ffaﬂ%fb%gﬁ%ﬁ%@&h&%"iﬂtﬁ'tﬂ%zgchird%éntﬁinfsf-rSt container including

a first solution; a sec contal ner having a secoid solution; a third
cont a§ ner; at a¢tbatihg arecend elamalportidnegf tht edbhnop dayiceldyithe ilhvidng ta seri es of

clanp - pqrtions capab of .receivi, a portiqgn. of each of a fill tubing
line andﬁ‘és}b@tg?%t ?‘&ﬁfjﬁge“%’@ﬂ]il%“{lﬁ&{‘e 8n?€6fﬁHfé%‘%5ed to the first, second
and third contaiAekrs; j 7! L PSe B ; : jaQRs in a
sequence by t%éeadviaﬁ- \E}iﬂgg(gfﬁ?{g W@%ﬂgﬂfgg%ﬁ??f‘ﬁﬁ%gﬁuﬁa@ﬁ&ﬁ Edhﬁltihe second
sol ut i onthe fir§t cGtadRA OEBARE serOTd siSOti¢m G Zhe Kcond bentsipst; @nd of Cl ai m

20, . wherein the. sequence conprises: activating.a.fifst. cl rtion of the
ol anp devi ce BYRREE FriGRyR QIarP PorigRa e ity dedee b9ithe pEinaPaiet e fi r st
cont & Negorhplerk théexdnbhgeof@NitRinper ; 5 activating, a second clanp portion of
the clanp device by the individual to <

22. The syétem of Claim 20, wherein the ﬁrét and second solutions are

each a peritoneal dialysis solution.

15 - 23, A method of instructing an indjvidual in exchanging a first solution
| with a second solution comprising the steps of:
providing to the individual an external integrated clamp device having a
series of clamp portions which are activated in a séquence to exchange the first and
second solutions; and - '
20 rriarking _at least one external surface of each clamp portion with a

predetermined number of instructional markings to differentiate each clamp po'rtion.

24.  In the method of Claim 23, the markings are selected from the group
consisting of raised strips, indentations, graphic images, derivatives thereof and

25  combinations thereof.

25. A céntinuous ambulatory peritoneal device comprising:
a fill tubing line;
a drain tubing line;
30 a clamp member including a series of integrated clamp portions operably
communicating with one another in sequence and capable of receiving and

temporarily closing a fluid flow path defined by the fill and drain lines comprising:
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flush at | east one of the tubing lines with the second solution; activating
a third clanp portion of the clanp device by the individual to fill the
first com@onesy22e th the second solution fromthe second pODNUSIINMERT2 and
activating a fourth clanp portion of the clanp device by the individual to
10 conpl ete the exchange of solutions. 22. The system of C aim 20, wherein
the first and second solutions are each.a peritoneal dialysis solution. 15
23. A nmethod of instructing an individual in exchanging a first solution
with a second sol ufiskaR cﬁﬁ&?&gﬁﬂ%cﬁ%ﬁﬁﬁlQBéﬁH&QMh ijag to the individual
an external integrated c devi ce havi ng § seri.es of clanp portions

whi ch are acti vat edlsécond chepuentien tapablecif asrgpentimgetheifiiktubagdinesecond
solutions; and . 20 _narking at.|east ong external .surface of each clanp
bor 1 on wi th bt SRR B iR BRIORE SRR HEArERNO AL RAAE + o
differentiate eachy %L@ﬂmmﬁ% Ebﬁﬁm capdble bfveldMGiABMB AN @bingliRem 23, the
mar ki ngs are selected fromthe group consisting of raised strips,

i ndent ati ons, graphic imges, derivatives thereof and 25 conbinations

t hereof. 25. A continuous.anbul atory peritoneal device conprising: a fil
tubing line; a drain tubing line; 30 a clanp nmenber including a series. of
"integrated clanp portions operably comunicating with .one another in
sequence and capabl.e of ‘receiving and tenporarily closing a fluid flow
path defined by the fill and drain |ines conprising: 18 WD 02/053222

PCT/ US01/ 45212 a first clanp portion capable of closing the fill tubing

line; a, second clanp portion capable of re-opening the fill tubing line;
a third clanmp portion capable of closing the drain tubing line; and a

fourth clanp portion capable of re-closing the fill tubing line. 5 19
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