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*APPARATUS BACKGROUND OF THE INVENTION 5 1. Field of the Invention The
present W@/@¥siA rel ates to a device for use wth flexipbgubsispg such as
" that used in various fields which include, but are not limted to, nass
“transfer, -heat transfer, and radiatién transfer. Mre 10 particularly, the
‘present invention relates to a device for. hol ding and/or redirecting such
flexible tubing while at the sane TilM&Eprovi di ng, a convenient way to :

hol d d/or clanp said i I ) I yents or mnimzes :
k?nkiﬁg of the ?Pexible u fﬁ% S éﬁﬁqugﬁﬁépéﬁgkgé$g%plied thereto, such as
woul d occur Ff fhe fhubing were used to supPortSdfxlgesdgb}gghg? :E:reto.
Most ticularly, e enti re
'fofegg?Lg natureythat igé§§§@%8§ﬂ§rﬁ§ %gﬁll &F@ﬂ”?br flexible tubing sets
particul ailly bEf.ehdt 0Z0 thienitheenttd,on Nt r avenous quid,adninistra}ion sFts
i i i i i f th | ated art -Biol ogical .
FTuid processi Renet RORE i AVEBDAPE: SELEBESAEE FeldeTRmEdm e art . These
appar at uswi bkl filexdbith ta&iggglsﬂfefh aggr;ﬁ&;&l Ege@a&& ?i'a]cx‘i'_&dt%r zfg%ggggsgggydt .
~receivin ag, all.cgnnegcted by exi bl e tubing. en it i _
" change tgggﬁgPeﬁ?F%HgGOr%PEVQF§ePPﬁellHPF§@tFﬁn,ﬂ@ﬁsﬂﬂﬁﬁﬁﬁﬁthe flexible
t ubi ng uskdatntBanBra0, appar abdsatAoknewanweyQf dgiag this is to use a

for i (T BN FRLREY b EoR, PEERBRRG IFPSREAPD ACLBEasnEpoA Aemdcst T alhi ng
the flexibbe hobanggobnaybe adpkpbstialy eﬁcﬁehte?ci&a*%% FAEG! o - However,
s 3 e e PRt Th ot Bt iding a Boavedent oot to
| hold and/or clamp said tubing in a manher_whiéh prevents
- or minimizes kinking of fhé'flexible tubing‘éhéﬁld '
‘ 15 ,weight_b§_applied-theféto; such-gs Wéﬁld occurFif.theT
tubing Were'used to support devices attached theréto.
© Most particularly, the presént invention relates to a
device df.therforegoing nature that is pérticﬁlarly well
suited for flexiblertubing sets particularly but not
20  limited to, intraﬁenoﬁs fluid administratiéﬁ sets used
in thé medical field. | o
2. lDiscuSSion of the related art
Biological fluid.processing methods and apparatus
25 are well known in the art. These apparatus inClude_subh
as a blood containing bag, a filter, and a blocd
‘receiving bag} all connected by flexible tubing. Often
it is necessary to change the direction, or reverse the -
direction, of flow of the flexible tubing-used in such
30 apparatus. A known way of doing this is to use a
traditional, rigid,'Uéshaped tubing conﬁector.' Such a
connector may be formed from a rigid tube by bending it
inteo a g shapér and attaching the flexible tubing of
the administration set to the connector. However, this
35 presents the problem of how to obtain a leak proof
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“fl exi bl e tubing and the "U' shaped connector. Oten, adhesives or other
~ bondi ng wegenésier e needed, and then the question of mai necu/nsR2P3098he
integrity of the biological fluid being transported 5 becones critical.
"This is even nore conplicated if a pi2ece of tubing is bent into a "U', and
addi ti onal short tubing pieces are inserted and adhered to the "U' shape
to provi dgchREcthensbandacs @h@@@xﬁl@(lﬂmﬂwmﬂm tth)a fie* press fit onto
the "U Addjtionally, the smooth 10 flyid.flow thrao the%]em bl e tubing
i s interr 6pERECHFONPRESET-ns OECER /pi VAT CTnRF HE U shaped
connect Oraéayen9§t e cOh GARIC apN Ttil'férﬁi’c}ﬁ’ld;uféﬁ‘dmdwbﬁ Qﬁalﬂﬂaiﬂ'tﬁué' uid being
transporte Anot her known "U' connector. is forned by |n ectlon 15 nmol di ng

a mat eri aFheniBteogésyr 6F ShEpSLoABRET dddit difidd PeE2Sr med by
such tf adbébe{aéls @9&@'1@&1 t eghnisque, diin tﬂ&dord&maa@&isln £1uid conduit
that typical | ooks nore like a. "V than "U',_requires a conplicated

i nj ecti onpﬂmpél a§ tubdmgqds, beRd 4T @ t"§3"2:0 3ol ArbeekenRy HYRer costs
for the dengﬁg Tpé‘%b\ﬂ%e‘é% KRQWI-CRNNEH YdHsrdis ot aﬁereustgﬂ%?ererral ns a

significan ere a reversal 1n direction thange I n rection) in
t he transterppavhdles fodesheestandead dimamateik SlaxihlnsperingaEh bl ockage

25 which gBY,0g.caused PR Gl OF Al SRl TAPTEN  disorh O Lhe

significan rnal  geonetrical variations. Another significant pr obl em
in the arfliddt fdopr chiromolf thel IfdssuidkabiuRinani ¢ hind o e dus

ransoort gag) WLagkags oW sh ComRL sl e s b on
- desi gns. tcoadét:ess' ttoheatttum og @@lrrl@;ps@ames tarll@ ﬂe:smrlalblbiele@ use
' in the fluld being transperted
‘Another known ur connector ig- formed by 1n3ectlon
15 moidlng a materlal 1nto a desired shape A one plece
- connector may be formed by such tradltlonal molding
“technlque, but the process.ylelds a £fluid conduit that
- typlcally looks more 1like a *V" than a “U“ reguires a
compllcated 1n3ect10n moldlng technique, and a results
20 -1n unnecessary hlgher costs for the device.
| Whlchever known connector is used, ‘there st111
remains a srgnlflcant problem where a reversal in
dlrectlon (change 1n dlrectlon) in the transfer path is
desired w1thout the risks of transport path blockage
25 which may be caused by particle or bubble entrapment due
to the significant internal geometrical variations.
Another significant problem'in the art is the
problem of collapsed.tubing, which also may cause
transport path bloekage, which can negatively impact the
30 fluid flow characteristics. Although there are
currently a number of ribbed tubing designs to address
" the tubing collapse issue, it is desirable to use
 conventional tubing that is well established ‘
- particularly in medical applications. Also, the use of

357 standard tubing yields a broader selection of components
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conventional tubing that is well established particularly in nedlg%ULY'OOS

-applications. Also, the use of 35 standard tubing yields a broader
sel ecti owodiz/memtponent s 29 JULY 2005 WO 02/ 061318 PCT/ USi2d03R3%3098 toO be
used with .the device. For exanple, comonly used slide, pinch, and roller
“clanps are not fully functional "wth3the ribbed tubing. The occurrence -of
a kink or kinks in flexible 5 tubing under wei ght bearing situations is
al so a knpwrbepagsbiiemiith the Bevetedl t FoPUkaRAl en® 1y ey . for
exanpl e, m@qée a TIogp" is formed in the tubing, and the: [oop is hung on-a
bag hook ¥vl$GppBric heaP%bFﬁﬁlﬁFsSPFPPSaR&FbPQﬁtﬂ%lkﬁwﬁuﬂﬁﬁ§Pnﬁlkink in

the fl exifplent thengitBcdsualdihgresults in the stoppage or inpedance of flow
or fluid comunication, thus disabling or reducing the effectiveness of

the systemin WRPCASFEXTENGEeRL Thhdnk: Res&isks Iiad fliexitAe art conti nued

to seas CheubhDhg aRnEBRI PeedHAPPALALHSY &9 { e b, 15 flowin
flexible ﬁtbiﬁg~mﬁthout t%é aforene%tioﬁg%%agggbpgh%% UEN%%Q THE -

INYENWICﬁPQ?E}%We%@n?hﬁn9€§P¢oﬁrEFovﬁﬁéb Rrobamimss sary mespert £ox20 path by
using thetaphng, i{;aekE @s~iRepHr 2ASPALYAEARS Y 'ﬁ%gtﬂggg)épgt el

internally wetted parts, or eonnections, to provi anti al
reduct i ont@%P the hwagber 8f bapuhdokohpastrpompordet Sukdng étismildat e t he

need for ' ubes ..ot mept §. , er, d via tubing
connectcw%§&é$%£?%#?g %?g%?é§§3 aﬂsg%%gr?ﬁ #gébgﬁggggﬁfhégpﬁﬁgng'mhich ,
al | oild t isuablngresuttsi $n thenktoppageacneigbedaeaes of Silbwabron, and to

B Fuat  onist g eshARLERE Yol HiRs) UBLERISRsl BF, ratpRdRe R e T certAn
' - effectiveness of the system in which it is used. ‘
Thus, those skilled in the aft cbntinued torsearch
for”an imprbved apparatus to change fhe dirécﬁion of
15 flow in f;exible'tubing without the aforémentioﬁed

problems,

' SUMMARY OF THE INVENTION
The bresent inﬁention provides a seamiess transport'
20 path_by using the tubing itself as the transpdrt means |
without any other internally wetted parts, or
connections, to provide a substantial reduction in the
number of fluid contact compdnents,'andieliminate the
need for cuttin§ tﬁbes‘intq segments to be latéer bonded

25 via tubing comnectors, 'all while broviding a support
member for the tubihg which allows the tubing to resist
kinking in a weight bearing situation, and to provide
for adjustability of the tubing in the support member in
certain gituations.

30 In addition to the reduction in the rigk of
contamination the present invention can reduce the use
of chemicals such as adhesives and bonding agents. _

In one embodiment of the presént invention, at
least one curvilinear channel is provided in a support

35 member. ' '
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contam nation the present invention can reduce the use of chem cal's suc
-as adhesi ves and bondi ng ‘agents. |In one enbodi nent of the present '

i nvent i OWO ad/0618@ast one curvilinear channel is provided iP'i':'IﬁUS%E'/Q:E}%ﬁt 35

_nmenber. 29 JULY 2005 WO 02/061318 PCTI US02/ 03098 4 |In anot her enbodi nent

“of the present invention, at |east one straight channel . is provided in a
support nenber. In a further enbodi nent of the present invention, a 5

curvilinear channeind¥hdesenbddimses o 54! BFcSERSS ;qn i g.provided
in a suppart nmenber, and the flexible tubi n% ‘ias gtﬁt égﬁggtttl%%t’h%;support '

menber i n 43t QRS TGERER Erehtrel 15 previded dnbadeuppoTef the present
I nvent i onmeanbekd, curvilinear channel of a cross section slightly |arger
than a sem-circle is provided in the support nmenber, and the flexible
tubing i s "snapfed GUH§N Rebedineet efippee toresdet. ihmeatdbhl | af urt her

embodi sentedfyiliigdureseiinds | oW efbLoNendd eXLpl &L ubipg. 1 8.eld 10 pl ace
i nannul ar channel s provided in a two-pliece support™ ie er “WCR t he ‘support
nmenbers b&SHF 4 déEd TIoHE R tig eactupdrt . mémber stahd thet her enbodi ment

uppor ted by Sicee ) Y FRRR ot Rt “Sibn el RoBRRFoff EoRair of
opposed ni*#ﬁﬂihiﬁﬁgé'Sﬂmﬁgnal-nenbers i's connected by a hinge, wth each
o cover and cie) see iyl ARAIMER iy iraria HpeRecerorteatd
- suppotl  ganivid imeercichesthedn @S rappeskd nterttiel rsIRilet e d12egadi ti on.
e
and the flexible tubing is "snapped" into place in the
support member. _ o
N In-a\$till further embodiment of the"pfesent
15 inﬁeption, flexible tubing is held in place in'annular“
-‘channelsrprovided in a two—piece'support member with the
support members being bonded or held to each other.
| In a still further embodiment of the'inventioﬁ,lan
annular channel is ﬁoldea.in‘a“suPport membér and
20 supported by spokes. | | '
N ‘In a further embodiment of the inveﬁtion, a pair of
bpposed mirror image‘support membérs_is connected by a
'hingg, with each support member héﬁiﬁg a like annular or
curvilinear‘chénnel formed therein to cover and enclose
25 the flexible tubing when said pieces of said suppbrt
device are closed and sna@ped into their retainéd
.condition. Alternatively, & similar embodiment can be
made wherein the support member, which encases the tube,
- is formed as a single unit, and the tube is either
30 formed inside the support unit or is later threaded
through the support. |
It should be understood that the present invention
is'well suiteé for gravity driven flows. In particular
the device is specifically well suited for gravity

35 driven biological fluid filter applications. A central




is formed as a single unit, and the tube is either 30 forned insi&g‘qﬁ‘ewj'm‘oﬂ5
-support unit or is later threaded through the support. It should be
under st oddD 024¥318he present invention is well suited forpgﬁ@%bﬁy oY1 ven
flows. In particular the device is specifically well suited for gravity 35
“driven biological fluid filter applications. A central 29 JULY 2005 WO

02/ 061318 PCT/ US02/ 03098 5 opening or other device.may be provided in the
support . meresEngy tar pwtdvezdeiéxmrcea ﬂaaapna@%ibﬁﬂdé@ iﬂetﬁéeéhﬁaﬁrtt ubi ng, '

and at the% rre t| Jre enabl e ooc%hportlon to be wei earing and
hung on a WAl PRy tﬁor?%omsl%neh%o‘éééﬁiblebj ect of the

pr esent mubanig Orarid) a:!:rc:\hé:l%aar[e lﬂmﬁé)v%]gggl%ﬁoi flexible
~tubing. A furt her. %ect of the present invention ca%éggb%%ﬂ&?%‘\:/?de an

ext ernal | y S SHMFH T dtFHg e AR BRI 1P B st ora ] yI‘éLﬂvag)uhmkska flexible

- tube and hol ds Ttud n ita ideddedEfHigUratd o bys ripheral
support .on th j:r?surface of the tubi njg A fup?g %@e ? of the
i e Ed'r‘?

- present %Otvd-depta&nlé@r@%ﬁ@mq%lﬁqr i‘ésﬂlnsétatpmtgturn in a
flexibl e ¥3ekililrg tuMitdiout sharp corners, to prevent fluid blockages and
m nim ze cell danmge. It can be a further object of the present invention
to- provi de an iArrﬁr”g'\Féﬂirf le&iesite ofu ey amAans vihenthias carsdasrl eSS
Lranspor { pBabn e el dad<pnatshGCi UG RJISAl fufisd e L anspor
means_w t hout -any other intefnal tte s “or conn tions. It can be
a further SBhpéertdpliye syreountsi pvéiexdile dutedsasl thd dd sk gfn

cont ami nal aBsuhike cadibgchign bhe bl el t%@l%ﬁhe i Suel nrgtthe use- of

chem cal s and_ 25 bondi ng agents suth~as a
on the outer surface of the tublng

2 further object of the present 1nventlon can be to

provrde a substantlally nggn shaped turn in g flex1b1e
15 tublng, without sharp corners, to prevent fluld
blockages and mlnlmlze cell damage.

It can ‘be a further object of the present invention
to provide an improved flexible tubing device which hes
-a seamless. transport path prov1ded by u51ng the tublng

20 itself as the transport means w;thout any other
1nternally wetted parts or connectlons

It can be a further object of the present 1nventlon
to reduca the risk of contamlnatlon while redlreotlng
the flexible tublng by reducing the use. of chemlcals and

25 bondlng agents such as adhesives and solvents.

Another object of the present invention can be to -
provide an-externally communicating device which
substantially surrounds & flexible tubing and holds it
in a predetermined desrred configuration which

30 eliminates bonding sites of previous tublng dev1ces;

_ Another object of the present invention can be to
provide an improved tubing device of the foregoing
nature which lends itself to an adjustable designr
wherein the placement of the tubing device on the

35 flexible tubing may easiiy be changed at any time.




Anot her object of the present invention can be to provide an ext %?r'{glllxglzoos
-communi cating device which substantially surrounds a flexi bl e tubing and
hol ds it wo m/asiprsedet er mi ned desired configuration which : i.m es
bondi ng sites of previous tubing devices. Another object %%Fﬁkérng%%sent
“invention can be to provide an inprovéd. tubing device of the foregoing’
nature which | ends itself to an adjustable design ~wherein the placenent of
the tubing. devimeimr tdiejddh fbexthbepiebing MMYesasbhy RR ghapged at any
time. 29 JULY 2005 "WO 02/.061318 PCT/ US02( 03098 6 Another object of the
present i Mehtith TAFIRARE b evibee atvieiraievirexvhbieht mBngedevi ce -
whi ch nmay mele omde Wfosal page randRaoirmmierial s ‘féa&céadusgp cost.
Further objects 'ancllj advant ages of _the present 5 invenfion W[ be apparent

fromthe fol | oviHg e RRFIFHT D RRA EATRFRERS 95 BRe reresente bei ng made to

the acsoniamemy o AWIN0Hd UhEe P Afnd Neo1 PRGELLT Cation wherein like
reference characters designate corresponding parts in"the several views.

10 BRI EF PESCRYPRION eRrarrdirdcsiains neferengerbebnyi madei e of a
prior art tde %@@gﬁ@ag% QR0 HeM; Rt S 32 d spectiye view of a

construction 15 enbo yiﬂraig th‘e:f)ar?g:ressenc?mfl%n-l e?\at |a%£n)ﬁg a‘%ﬁ j%ﬁli ng a 180

cur vi | i ne FPEEREAFEIL108r WEETSHST el Fhh avdinyenay cswmramcérsn of a semi-circle

of a di anglels siuks! aptial 1 1. t (ible tube it is
desired to -m)gﬁlnt t her ei r?bé?o Elggip%&%ﬁg{ ft(r%Iaegrr%en %]%%s‘éﬁ?‘f.’%nal , view of a
portidh of the construction shown in Fig.. 2, with a "piece.of flexible

- tubing secured in thesaRpl RhaMiflon or e prRAwNGs
Fig.—l'islq,perspeCtive view of a prior art U
shaped tubing device. ' | '

Fig. 2 is a perspecti?e vieonf a construction

15 embodying the present inventioq, and having a 180°

| curvilinear chanmnel formed therein having a cross- A
section‘ofra semi-circle of a diameter subsfantially ‘
equal to that of the'flexible'tube it is desired to
1noun£ therein. - ‘ -

,29 g Fig. 3.is'a'fragmeﬁtary sectibnai, view of.a
portion of the conStrﬁction showﬁ in Fig._é, with a
piece of flexible‘tubing secured in the annular channel .

Fig. 4 is a view in large part similar to that of
Fig. 2, but sﬁowing‘the channel héviﬁé a cross-section
- 25 of slightly larger than é semi-circle, and a diaﬁeter
substantially equal to that of the flexible tﬁbe it is
desired to mount therein. |
Fig. 5 is a fragmentary éectignal view of a portion
of the construction shown in Fig. 4, with a piece of
30 flexible ﬁubing-secured in the curvilinear channel.
Flg. 6 is a fragmentary elevational view of a
modification of the present invention.
Fig. 6A is a modification of the construction shown
 in Fig. §. | | |
35



Fig. 4is aviewin large part simlar to that of Fig. 2, but shg\?\/i']r[ljgm{%%ﬂs
channel having a cross-section 25 of slightly larger than a sem -circle,
and a diwesne@simgbstantially equal to that of the flexiblgctubRgsbosg S
~desired to nount therein. Fig. 5 is a fragnmentary sectional view of a
"portion of the construction shown in7Fig. 4, with a piece of 30-flexible
tubi ng secured in the curvilinear channel. - Fig. 6 is a fragnentary

el evational viEwgof 7a i smedigeirepielc@iwf gy eseHodivedh Ji 9. 6Ais a
modi fication of the construction shown in Fig. 6. 35 29 JULY 2005 WO

02/ 061318tPETPUSEERE3GO Rt ipnghaviing & P8°s puewillé nerewchinaeindi fi cati on
of the pﬁgﬁﬁg? Eﬁygnki né@g%ggg %hggégﬁwﬂlinear channel fornmed in a top
.surface-thereof. ig.'§ i S a perspective view of a further 5 nodification
of . the presentFigveft isna pemsbartilweparitew tof B curkhdaut showi ng a 1800,
or "U: s ‘ ann e_side of .,the support nmenber,, and a 90, or
right > aﬁ%ﬁggfgﬁggﬁgb ggr§%' P%efﬁg'l&ﬁgﬁﬁ%%éiTﬁs¥ﬂ% SUph&PEE menber. 10
Fig. 9 ista pegspectbve vhewishow Agoea, f Yrt hek sHBBEEiEﬁ QB of,t he present
invention. Fig 9A is a nodification of the construction showmn In Fig. 9.
Fig. 10 iena pedspeftihe supposhowentpes,f wricher 90P5 sedifiygati on of the

present invention, Fi 1l is.a,diagra tic view show ng one possible wuse
of the cdﬁ@%ﬁ%tt?%ﬁnggaw%OFﬂeéibp %8@ EE%@Iif&qg;q; FeaGtr HRECEE vi ew
'showi ng amemipeti-fi-cati on of the systemdepicted in Fig. 11. ,
T ' Fig. 9 is‘a‘perspective-view showing a further
modification of the present invention.
Fig 9A is a mo&ification_of'the construction shown
in Fig. 9. , . | |
. Fig. 10 is a perspectivé view showing a further
15 modification of the present invention. -
_ Fig. 11 is a diagrammatic view showing one possible
use of the construction shown in Fig. 10.
Fig.'llA is a diagrammatic view showing a
modification of the system depicted in Fig. 11.
20 ‘ Fig. 12 is an elevational view showing the
‘ construction of Fig. 10 in its closed or énapped
togethef poéitiony | | _
Fig. 13 is a sectioﬁal &iew, taken in the direction
of thg arrows, along the section line 13—13 of Fig.llé.
25 ‘ Fig..lé is a view similar in part to- the
construction shown in Fig. 12 but wherein the

curvilinear channel produces a 90° change in direction

instead of a 180° change in direction of the flexible
tubing. , |
30 Fig. 15 is a top plan view of the construction
shown ianig. 14.
Fig. 16 is an elevational view shoWing a further

modification of the .construction illustiated in Fig. 12.



20 Fig. 12 is an el evational view show ng the construction of Figggﬂyﬁ¥ﬁﬂos
its closed or snapped together position. . Fig. 13 is a sectional view,

“taken i nwoe2désecti on of the arrows, along the sectionl'dyﬁ] - of Fig.
12. 25 Fig. 14 is aviewsimlar in part to-the construcg1on %ﬁ@%@sin Fig..
" 12 but wherein the curvilinear channél produces a 90 change in direction

i nstead of a 180 change in direction of the flexible tubing. 30 Fig. 15 is .

a top plan viewigf. theigorstdactiom whawdi i koddrrfkgiod6 IS an

el.evational view showing a further npodification of the construction ,
i 11 ustrat SEVR BPgF*¥2. %9 JULY 2005 WO 02/ 061318 PCT/ US02/ 03098 8 Fig. -

17 is a top pl @igyi e® ehoke £ anSTHG! nE1 rShows 4 & 01 d6 Fig. 18 shows a
further nodification of the construction shown in Fig. 12 which provides

for 5 nufFfRSIFENEGHPRShRIRSs 1FiFE 192 ¥hd dbopraardses efpof the |
constraict mantiphewaiBihhdpatdhs. Fig. 20 is a view, simlar in part to Fig.
11, but shomﬁng two_constructions enbodying the present 10 invention in
use. Fig. 21 i&15-t9 pPaf FoBWPLaak&dein ofhdhgl reanswmcision he arrows,

al ong thegwbew khneigl-2g of Fig. 20. Fig. 22 is an elevational view of a
further nodification of the present invention. 15 Fig. 23'is a top plan
view of the coRagruéPi 6 asHaww.i $imiidar2in Pegt 0 iBlg. pErspeetive, View

of a fUrtQﬁbwiﬁBdE%BCéBﬁQEr@%t&@%&p%ﬁﬁga&ihﬁv%%g‘E}esent
- 10 invention in use.’ S _ | -
- Fig. 21 is a top plan view, taken in the diréction
pf the arrows, along the viéw line 21-21 of Fig. 20.
7 Fig. 22 is an elevational view of a further
_modifigatién of the present invention.
15 i Fig; 23'is a top'p1an.viéw of the construction
shown in Fig;,22; .
Fi91 24 is a perspeétivé view of a'furfher
modification of the present invention. . |
The abové, as well aéiothér_advantages of the
20 ~present invention, Will‘become'regdily apparént to those
skilled in the art from the following detailed | |
deécription 6f the preferred embodiments, wherein like
numerals designate éorrésponding parts in therseVeral
views. | ' | | |
25 , ‘
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to Fig. 1 there ié shown a device 25
known in the art to produce a reversal of flow or
communication path when interposed in a section .of
30 flexible tubing. The prior art device 25 compfises a
hollow, rigid or semi-rigid, U-shaped tube 26 into which
a first connector 27 and & second connector 28 ﬁave been
sealingly attached by means well known in the art. TIf
flexible tubing, such as IV tubing, is cut, and one end

35 1is placed over first connector 27, and the second end is




The above, as well| as other ‘ad'vant ages of the 20 present |nvent|o%9'TU ‘POOS

‘beconme readily apparent to those skilled in the art fromthe follow ng

det ai | edwalessi3isti on of the preferred enbodi ments, wher epdriuklfysesner al s

desi gnate correspondi ng parts in the several views. 25 DESCRI PTI ON OF THE

" PREFERRED EMBODI MENTS . Referring to Fig. 1 there is shown a device 25

known in the art to produce a reversal of flow or comunication path when .

i nterposeq it SRt oSG Rthle 140G Jhe b of, ajgedevi ce 25

conprises a hollow, rigid or sem-rigi ape ub to which a
first consbemse Zn die: ailmldbmmemm &have been sealingly attached

by nmeans wel | ggﬂygér f.l exi bl e tubin h.as IV tubing, is
~cut, and one and 35 1S psllﬁace(?[ over %ll}as‘f e Yotk uén‘iih? he second end
is 29 J UL pr2d05manNe 10 2/66 1318 rPEHHUSH A30983 Qabqa}acecquyﬁ second
~connec{ or rsa r cha, i.n rection of f|ow occurs.

. However, ség'l‘u %él\rﬁ?ée%s gl\?g%s &%%Fnhl‘“fln%fouﬁem Cé“r?ﬁd’fazﬁfé”kﬁgor art

di scussed0£b(t\h@ FRisssigenhyb aald attheydare giarlentd f afgm wi t hout i ntroduci ng
narrow ng, geway .and a tend nt problems. As _ aforenentioned, if
it is tri egg%okﬁg%tggﬁmgh \r% (s & IRV iR SLRIST Tl @Rde ithesst i s

“att endant demmdes., ati fihceebtepiacesst S NepdathaMddi tixenal |y, such devices
iol ogical fluid praocessing.and since fluid .touches the

1
Lo are. oaegsinhioediaal fiuid, 28 Hliemadiyi.c et MaEiGeE s wi t h

whi chia o aak:eutsb:éis&npbt@&ogﬁf:ialdﬁllu(i%ﬁ Rddgtinedn@s e adhgy ve and
materi al s t % bi ocorraatlble In addition, once the biological is fluid

:such as bF888 F‘(‘?oalﬁ dGEPS 2luckas the gewmestors (27,28),

~the choice of materials with which to make these prior
art devices are llmlted as the adhes1ve and materials
A _must be blocompatlble In addition, once the blologlcal

15 fluld such as blood or blood products touches the dev1ce

' it may not be reugable, thusrlncrea81ng_the cost per_use
of such devices. Further, failure of such prior art
devrces will produce non—sterlle condltlons, resultlng
in the need to dispose of the blologlcal fluld flowing

- 20 through the device. Addltlonally, similar types of
lssues may be encountered in other applications such as
ground water or semlconductor appllcatlons where
prevention of fluid contamlnatlon_ls of concern.

 In order to solve the problems of the known

25 @evices, it was desired to produce a device‘which was,
in'preferrea embodiments, reusable, less prone\to
failure, adjustable which had minimal components, which
daid not touch the fluid being processed, and a device
which could be weight bearing.

30 - In order to solve problems of the prior art
devices, the improved tubing device 30 shown in Fig. 2
was conceived. The tubing device comprises a support
member 31 having a channel 32 formed therein. The
curvilinear channel may be such as to reverse the

35 direction of flow or pathway, i.e., U-shaped, produce a



It may not be reusable, thus increasing the cost per use of suchzggEFé%%QOS

*Further, failure of such prior art- devices wll produce non- sterlle

condi ti on® oegs3tkting in the need to dispose of the biol pgj ﬁ@&
flow ng 20 through the device. Additionally, .simlar types o |ssues may

be encountered in other applications ¥uch as ground water or sem conductor
~appli-cations where prevention of, fluid contam nation is of concern. In

order to §@1ﬁg}ﬂﬁé[Hﬁggggﬁbfﬁdiggcgg&MnOgS d8¥%i cese ltuggéa esired to

produce a device which was, in preferred enbodlnents reu | e, | ess prone
to fail ireglalj (F dbeegrasishliadngieimh surbome ntesnarhitch d|d not touch

~the f|UIer§& proge ﬁgl \Y; w? cg U|% b bearing. 30
In order to solve proﬁ?ens %ﬂg%%egﬁrkgg it g%%tg %ﬁ§mﬁ roved t ubi ng
devi ce 303edws®s] n- cFIgonanwaéesoneél sbdpeThe Mf@g-ndewwﬁeedmd ses a
supporgt éﬁg%i & ch rned t herei n. , curvilinear
channel nay” ésﬁ%h fyég?lgnfegégggdgﬁg %%V& Pect&T o r pat hway,
i.e., U shapiekipedductha 2Ordil¥ng8p5chifng?/ ﬂagzsb& EﬁT laus(ia/g@&O% 10 90
in the cﬁgﬂgg 0 | I i angl e" (or gradual | y
angl ed i such %Fg%%ﬁgéigﬁpf?eg ??éFn aAFIHBF éﬁ8|8f|ﬁpﬁﬁ uFFoaﬁpath of .
‘about 90 maieg:s@qxaoviﬁe@f fanyhaesingdtsbapepporpemnborarany desk ad 5 change
in dlrectlon C|#£ haviﬁp line orti ﬁ I,f desired. The
“curvil i né&t® J%a ngﬁl%e 2°%5i Aghe* pigRePBL S ROnGEMiGEe pl anes. An
openilog or apadfmer33g tRYFhE. pB'pthedcﬁ@ﬁnéangznﬁlst be suppgsk-nmenber 31
_froma ba hook 34E%gL€. 11). or g such hol di n deV|ce 10 - Referrlng to
Fig. 3, tHe CHihie < oF %EE?OE ensRcPPYN-E4GSLSt 8ToR | ess than a
sem - Ci r dimmdtar HAMRASsHAMiSUbstapd Bldy @aakhidfetbe digmeier (dt) of

- the flexible tubing that is to be redirected. When the .
channel 32 1s of this cross~ section, the tublng

15 preferably is secured by means well’ known in the art

 such as by adhesive 35 to the channel 32. Slnce the
aﬁhe51ve or other bondlng agent belng used contacts only
the out81de of the flexible tubing 29, and the surface
of the channel 32, the interior of the tubing is left

20 untouched thus avoiding problems (e.g. contamination)
of the prior art invelving adhe51ve on- the flow A
contactlng surfaces of the tublng Further,.the )
adhesive prevents the tublng 32 from deforming in a
weight bearing situation.

25 With reference to Fig. 4, en improved tubing device
30-of a construction largely identical to that shown in
Fig. 2 is illustrated. The only substantial difference
is that the channel 32 provided in a surface of the
support member 31 is of a cross-section of slightly

30 larger than g semi-circle of a diameter substantially
equal to the flexible tube to be redirected. 2As shown
in Fig. 5, sgince the opening of the channel 32 is of a
dimension A, smaller than the diameter B of the flexible
tubing 29, the flexible tubing 29 must first be deformed

35 into an oval shape, and then inserted or'"snapped" into



the flexible tubing that is to be redirected. Wen the channel 339‘%] ?2005
"this cross-section, the tubing 15 preferably is secured by neans wel | known
in the amQez®uzls as by adhesive 35 to the channel 32. Sigegkshgozeaghesi ve
or ot her bondi ng agent being used contacts only the outside of the
flexible tubing 29, and the -surface df the channel 32, the interior of
the tubing is left 20 untouched, thus avoi ding problens (e.qg.

cont-am nattlrm)chmﬁnehe?:Zprwlmer@ritl ﬂgokétagnadhsétaﬁsenoth%hE' EWapeont acti ng

surfaces of t,he t t her adhesi ve prevents the tublng 32 from
def or i ng |n'@3 wg?ﬁﬂg:%e§#1n %??Eg@ﬁﬁﬁ °§5WV@EheFeF@ﬁence to Fig. 4, an
i nproved tmailingy eevise oB8F0f. Q2 CORSFLYCt LoPetar ggLy thQﬁbaéé £Ret hat

y substantial difference is that

shown in is ilJustrated. The on]

t he channﬁ%ﬁ%%v WY ¢S STHE JBBY oPLERR t‘ﬁﬁpb@?’%nﬁeﬂﬁeicﬂ B8 of ‘a
cross-sectii-pry ofg® iFlkg30 J-.ar &Pg S Ci_I of .dl anet

. substantigilx equal os%ﬁé PE?XI rgeﬁaéﬁﬁ? réﬁ%?% BF §H5§n in
"Fig. 5, siafddx ichaopdrn mpaf tdiathanskrip32 Is efich cdmmﬁr@ﬁlén smal | er

t han t he f the erX|bI “1ubi ng 29, flexible tublng 29 nust

first be g%forlﬁéréiéan€¥en1 ovals i%a%%,m%gdb?h% &?%e??@% oF "snapped”

into 29 J@hffaxﬁht\Mﬂﬂ&kﬁﬁﬁkﬂhé&ﬂé&fﬂﬁﬁ03098 11 the channel 32 where it

i's retained be use of th sh of the channe] 32. Regardl ess of whether

the nodificatioh OF Figr %ﬂ%ﬁ Y AU IS PRAEFGhe flexibl e
- tubi no 29 appide. ceeyl qpisace t Wyt W N sPMiSES 39 Badd ©8rd80 opposed, or

Lohannel s LA 8 ol 9l Bk AL Lhem L sueh re st onship.
(di fferent asi 2esat wirss-itedld dh éﬁb%@@ﬁy%twﬂéﬁapéuc&ﬁ wei ght -
bearlng _
that the 1egs of the "U# face to the rlght or left,
1nstead.of downward., Thls lS because in a welght
15 'bearlng situation, with a downwardly facing U- shaped
configuration, such as shown in Pig. 4, the flex1ble'
tublng 2% at the top of the "U" will tend to deform into
an oval shape, and. thus possibly disengage from, or
_ : "snap out" of the- channel 32 unless the configuration of
© 20 . the channel 32 15 modlfled at the top of the "U" to
' compensate Addltlonally, hav1ng fhe g fa01ng
downward can further negatively affect flow
characteristies‘ef the fluid through tﬁe bend.
Fig. 6 shows a modification of the construction
25 shown in Fig. 5. A two-stage channel 36 is shown in
tubing device 30 having a first stage channel 36A,_which
may be largely identical to the channel 32 shown in Fig.
5, and a second stage channel 36B, which is preferably
-smaller-thanlthe first stage 36A of the two-stage
30 channel 36. The second-stage:ehannel 36B would
preferably be formed below the first stage channel 363,
but would operate similarly, i.e., the cross-section of
second stage channel 36B would be less than, edual to,

or slightly larger than a semi-circle of the diameter of
35. ' |



10 applications, it may be desirable to have the -orientation of Z?FIIg.LYmOS
‘channel 32 in the support nenber 31, at least when it is in substantially
a U shap@VO8ues3i8t hat the | egs of the "U' face to the ri gbcrAfsed/Eobs.

i nstead -of downward. This is because.in a weight 15 bearing situation, with
a downwardly facing U shaped configufation, such.as shown in Fig. ‘4, the
flexible tubing 2a at the top of the™"U' wll tend to deforminto an oval
shape, andbhe 1565 3Gl di s elrpigeed rivmn ber indenaed otthto ofeddred channel 32
unl ess t hewgorf iglaaidongf 20 the channel 32 is nodified at the top of the
"U' to conpénsate. Additionally, having the "U' facing ‘downward can
further negati &l ytafiffeciesinad twharsetord stlesilofe thebdd wrd@ through the

bend.. Fi g4 godifj.cation..of the canstruction 25 shown in Fig. 5.
A two- st aggmgﬁgﬁﬁ\e%%u%&g}i)’s tfs eo%noéin%l At Y %%?/Wel%omn%vi‘%‘ IRy %2t stage
channef 3BAsdwWhelreilmayhse Aiasgelstadgdentiaaiel @Bdhanghannel 32 shown in.
Fig. 5, ond_st 1annel .36B, which is preferabl smal | er than
the first g_sg gggﬁggAggpitl%g:%l%%ogbet & Is%@.p‘:’? Gﬁ?é"—%@i@’rﬁ? st age
channel 3BB aoaldt pPefier alvppord tremied ol owdihe Widigt sfagsg channel 36A,
but woul d rate.simlarl l.e., the craqss-section of second stage
channel 3%%8\%03%1 .eplrg??%ﬁ&i{ & ﬁ&lar{t&,a%s]éf Pty gweferttghan a

seni -ci r ckbicknehs dfambkeflekibl® tubi%gdUJsY 200 MOQRA61318

PCT/ USQ2/ 98 12 .the tubing which.is desired to be inserted into second
st age% cha%g%?rg%é. lﬂtgoi FEPE ggsi rggllt?o addensd e ddeRidlauabizg -

si mul t anebasby, sttheabbei Be€atined FhevRdZRItHlAJPYbe 5 used wherein.

the first_stage channel 36A nmay.be separated conpletely fromthe second
%?9%%%§8? Eo %r;ng_%ﬁe wal&s'of thelyiexibfé‘tubing 29 .

st age chaﬁﬁ _
S together before insertion into slot 39. After the
- tubing 29 is deformed and inserted througﬂ the slot 39
15  and into second channel 36B, it will eﬁpén&.into its
proper shape and be held in place. 7 , ‘ ‘

. Referring now to Figs. 7 and 8 a further .
modification of the présént invention is shown;. In the
improved tubing device .30 illustrate& in Fi§. 7, the

20 channel 32 makes a QOﬂ bend,'instead of tﬁé 180° turﬁ.
illustrated in Fig. 2. In the improved tubing de%ice 30
iIIUStréted in Fig. 8, there is a top channel 32A which
makes §'90° bend formed in the top.surfaée'31A of the

support'member 31, and bottom channel 32B, making a 180°
25 bend, formed in the bottom surface 31B of suppo?t-member'
31. |
Channel(s) 32 may be formed in one or ﬁore surfaces
of a support member 31, and the shape of the channel (s)
32 formed in one of the surfaces of the support member
30 31 may, or may not be, of the same shape or curvature of
channel () 32 formed in any of the other surfaces of
the support member 31. Channel(s) 32 may contain linear
or other shaped portions as well. o _
With reference to Fig. 9, there is shown a further

35 modification of the improved tubing device 30 of the




by a slot 39 in support menber 31. The width "W of slot 39 is pPEHEPé%F9”5
'substantb%%L¥ eglI8 to twice the thickness of the flexible tubing 28 which
is to be W&t ed into slot 39. This allows the f 1 exi bberialisigog .t 0 be
suitably deforned (squeezed together conpressed) to bring the walls of
"the flexible tubing 29. together before insertion into slot 39. After the
t ubi ng 29 §%S Eo&ned nd_in c%fd t hrough the slot 39 15 and into second
channel w8 pahd ¥ 4% eShesied lyhamefand doe oeelickdah pl ace.
Referrlngdﬁwche Flg& theamdﬂﬁgtﬂeﬂéd“émbdﬁﬁﬁb 'Cah%%ﬁ f thﬁ_fresent
|nvent|on3bs hown .. 3 g%roved t ubi ng devi ce 2ted in Fi g.
7, the 20°¢ha néFmézcﬁﬁEE ag f|ﬁ§@e§@eosumm@nﬂﬂmemher 31 lustrated
.in Fig. 2isl subbeahtpad¥edat ebimng u i.n.Fig. 8, there
is atop gﬁanneﬁngﬁé mhlgﬂ nakescgﬁ%bg%gﬁgrPgbh 3% 4%§Hﬂﬁ§ surface 31A
of the suppBF Vish SHﬁEaﬁéﬁtéﬁpbﬁannelSB@Bormmk@mghelb&QQQS bend,
~formed i ntbhrebpt the sHaHaCcEF3LB0 okt mepher nnel (s) 32 nmay
be formed,in one, or nnreﬁsur aces EréugﬂsggborggﬁgﬁbgF-??Friﬁﬁe?he shape of
“the chann%#(@?y he Pﬁ?ﬁ%@eﬂnlﬁn§h@fSﬂhposnrmamberosltho supﬁort nenber 30
31 may, ofefp@NtNOLf bessFeadhe S curvat ure of nnel(s) 32
forned in - o? t he otherasuﬁégggg gﬁeg?%éesﬁlﬁoﬁfiﬁﬁ%bQF She Channel (s) -
32 may coﬂf%%ﬁp}?rE%Pln%rz%theThshapedSﬁaettD@n af’ wakl chMhhblr gherence to
Fig. 19, t e SnSHo i fication_of the inproved tubing
devi ce 36ﬂ§¥ t he, 29 ?%i$;%0059§%E)% ?%@€33%r E%oﬁlééégsteg Ofr esent
i nvent i on“Bi BHPIRG epeks alegyinedf td suppedi cabs gevieess | n the

|IIustreu@ggégggggrnﬂgecéﬁgécgﬁngﬁé(ggen Congtggg%lgﬁrgglaﬁ i n shape, and

- the support nenber 31

1mproved tubing device 31 it may easily be hung on a bag
_ hook 34 (Fig. 11) and, therefore the loop in the
15 flex1ble tublng 29, after placement in the curv;llnear
channel 32, now becomes weight bearlng
Since the appllcatlon of weight to the flexible |
tubing will ‘tend to deform it, if more than a mlnlmal
amount of welght is to be carrled the cross-section of
20 the trough may be of & .Cross- sectlon of somewhat greater
than a semi- 01rcle, for example, two-thirds of a circle.
Thus the openlng through which the tube is 1neerted ig’
1ess than the diameter of the flexible tube. Qr, there
may be a 11p on the lower edge of the trough .

25 If 1t is desmred Lo encase the flexible tublng 29,
two of the improwed tubing devices 30 having trough 37
may be placed in an 180° opposed relationship.

Fig. 92 shows a modification of the constructlon
| shown. in Fig. 9 which iz particularly useful in the

30 weight bearlng situations discussed above. Since the

lflexlble tubing 29 will tend to flatten out when weight
is applied thereto, it . is desirable to have a

‘,constroctlon that will resist this flattening, as well

~ &s prevent the disengagement discussed above. Thie.is

35 accomplished by the improved tubing devioe 30-shown in




I's substantially a sem-circular trough 37 containing 5 channel 3%9 JvI\%IT%ZOOS
"sui tabl e spokes or supports 40 helping to keep the shape of the trough 32.
Hol es or wipeevemses 41 may beprow ded in the support menbePr Té‘l?gozfog ave
~weight, if desired, and to increase visibility of the flexi B ng 29.
The cross-section of_the channel 32 .ha may be nore or less than a
sem-circle of a . dianeter of the tub| ng it is desired to support, as
previ ous Eie;crgzbed TM@M@@ élioﬂnlileaﬂpg CORSLY & e, Nproved
‘tubing device 31 may easi lsl hung %‘P{ a %g QEE‘BQ g%bt"‘gﬂ £311) and,”
t her ef or e, 5HHRPF D% el £41 eleb‘Pecl-‘GBSngezgloaf bérthbad:emagh in the
curvilinears tthannet 22, aﬂmﬁc&% V\gfg aLj.ng ce t.he application
of weight to the erX| ble tubing ten%og% t}:hlra 1%f flore than a
monimal . &TOUES of TREROTS t@%t@lmédg:lnbechanﬁelseethaﬁ af 20 the
t roughs rfa)t:ﬂl%glfsé;tgjﬁ%§%d ewhat _greater .than circle,
R e “EHERE, 8" SoeRFRL  hr Bhigh T

for exanple, two-thirds of circ 1us chthe
tube is i Nodridls Fuhead th@@n‘-ﬂtﬂi@l’dtt Mbleﬁf i’d:lewil'extiaj;et@ube ‘O, there

be a Id I f 25 1§ d t
oL U3 R 1 o R 08 S (2B Ll ) Sad e 10 e

trough 37 sidepadd splofc ddne rudne mabmemrmmlmm@s Fig. 9A shows a
modi fi cat H@@,egiert h%hcé ShUGHIQR o S houn n Fi g. \g@ch is particularly .
R SR o abeve. |

useful in the ht bearing situ Since the
flexi¥e ﬁaﬁem@lzgs \mfl Itl'lteem‘ddtx.alﬂ.lyatdtﬂﬁvaut&lwrmm HHands) appl i ed

thereto, it ISSt SigF o.have constructjon that will resi'st this
- flattening, " %I 1%@l%l%event ?%e @@MS%.%M%@@ This is
35 acconpﬁhslhe@fliytihlee fﬂ.mwr ofed ludls n:@ldﬂg/lgﬂt@eﬁlomm i 29 0_:LLULY 2005 WO
02/ 061318aBQ1r-ltH§%2/ 93098 14 ‘
15 provided in the web 44 for hanging the

1mproved tublng device 31 ‘on a bag hook 34 (Fig. 11)-.

15 o The modlflcatlons of the 1mproved tubing device of
'.the present 1nvent10n, whlch have been shown thus far
have not completely encased the flexible tublng whose
direction is belng affected. A‘further‘modlflcatlon of
. the present invention that does'complétely encasé the
20 . flex1b1e tublng alS shown in Fig. 10. This embodlment
' uses the same pr1n01p1es heretofore descrlbed and, has
been found to be particularly useful in bicdlegical fluid
filtratipn systems, such as that shown in Fig. 11. For
ease of understanding, the modificatiéns'of the | -
25 invention to be described heréinafter will be referred
to as a twe part improved tubing device and indicated by
the numeral 50 although, as‘will bécome ¢lear, they can
be formed in a single piece with a hinge connecting a
first po:tion and a second portion. Although shown with
30 rough or sharp edges for purposes of illustration, it is
-preferred that smooth and/or rounded edges be

incorporated in the tubing devices of the present

invention to prevent punctured bags/tubes and packaging.
Referring specific_;ally to Fig. 10, the improved

35 two-part tubing device 50 . has a first portion 51 and a




Fig. 9A. There is shown an upwardly facing trough 43 Sl:J.pported b;2/9gU\%‘/e 2005

"44. The cross-section of the trough 1is that of an annul ar shape of about

t wo- t hi r 80 afresazisci rcl e. Therefore, outwardly facing chanPﬁergEﬁ/&ﬁ%'a 5
cross-section of about two-thirds of a circle. Wen the exi bl e tube 29
has weight applied, it-will try to fRatten in a-horizontal or lateral -
di-rection, and the sidewalls of the tube will try to nove sideways.
Hovever, tsesprat @ditdcked rormmed ngd thy sa iyinde 39, sideval sy obet he

radially |y fagjng channel 46,. thus e flexible tube 29 cannot |
col | apse ginii tégiéf/ Oéeﬁg{l 'eutco&ﬁt?ﬁ%t:l‘?rbv?f’%}iﬁ%‘?ﬂnbwnﬁhﬁi a¥ered. A hole
or apert FhesA7 pogrtpoay isddedb # rewdrepared Wdoimy depgiagsh hgagi gproved tubing
device 31 b hogk 34 (Fig. 11) 15 The nodifications of-the inproved
t ubi ng de\#cr}g%oF%%fjfﬁg ﬁroé‘s%ﬁrgi% FIHTSHN ché hBoBEedchermim t hus far,
have nbt sduiflkeetselcynenpased dhes S | Xidhe ddibi “&Hm&edeﬂéécﬁi%é s bei.ng

. affected. _A furthelin_i nodi_fi cation of the 5préasent I nvention that does
'S

conpl et el ¢ EREREE FRETSG L 193 iHASS ARy 50 SLfRm FreFein. 100heahi s

enbodi nenttirssepotidonam R GIHY %é}ﬁ{@tﬁﬁﬁﬁ@fﬂ%ﬁ:}%dﬁ?l% has been
ful in biological fluid Il tration systens, .

found to be Pla%ia/ﬁul ﬁrl y. &llse

such as t RaF"sh PRER Fhe finsdy porddenos lumferstarming, tuliag ,

modi fi cat Gendcef 50hes2elbRwent ii0r t 0 e descrifed ferginafter will be
referred _to,as a I[]lwo,par_t A rrpr?oved t.ubi ng delv_i ce %ﬁﬁ%%‘gt ed by the
numer & 562GL P othi§hatisnmhip Meddhe adomst pouttdypre &2 .- Hhe ofdmext i n"a single
pi ece Wit BoathbAJEECHARRELERG A 54 iWiSh RY s caﬂﬁ econd pertion. |

- Al though shown _wi th %O _roggh g(ra sézhg‘{lgle%%re?%r P rgbt?sspeossgo =i 9Teljst ration,

it is.  prE8fEPREJPPRELCENBST PagRdISTav0 Bitde st gée ovo itnepryierat ed i n the

2nd packagi re. RETertgearaE AT o g L b AHE R S5 tvio- part.
t ubi ng. de¥Y¥ cB2582HEY2H gﬁréﬁiﬂbrﬂﬁdnt©lqamtwre-a flexible tubing
15 Zgrwhose direction is to be rerouted. 'The dimensions
‘ for the first passageway pbrtion 54, and second’
passageway portion 55 and, thus, the diameter of the
circplar passageway, may be chosen depending on the -
_appliqation. The circular passageway may be élightly
20 smaller than'the flexibie tubing that is being réroutgd
-‘su;h that the tubing is heid in slight com@ression éﬁd 
will not be prone to 'slippage in ﬁhéGCircular passageway
56 formed by first portion 54 and second portion 55.
The provision of a sharp ‘S’ bend in the passageway"will
25 also help'prevent-slippage. ‘The flexible tubing will |
not slip if“pulled-on one énd because of the § shabe of
the passageway.
" The shape of the passage way 54 and passage way 55
may not necessarily be the same but complimentary, as it
30 -may be preferable tb snap the tubing inlone side such as
first passageway 54 of first portiom 51 prior to mating>
of the two portions 51 and 52.
When closed, first mating surface 57 provided on
first portion 51 of two-part tubing device 50 will be in

35 contact with or closely adjacent second mating surface



29 JULY 2005 WO 02/ 061318 PCT/ US02/ 03098 15 second portion 52 c8%ﬂgét e%t"“5
“by a hinge 53, which may be any type of hinge construction well known in

the art. WOH¥&u338orti on 51 of two-part tubing device 50 h ' :
_channel portion or passageway 54 forred therein, 5 while géjcﬂ@rr%{/%%ﬁion 52

of two-part tubing device 50 has a seeond channel or passageway 55 forned
" therein. The first portion 54 and the second portion 55 are placed such

that when 5t8h@rfomsied)o:rzt st s glotmpoRaty bLEbLpY- ag@wﬁﬁﬁlég i's closed,
e., bro |nt an- opposed 10 facing rel atlonsh‘?p Wi sétond portion
the psg)rtlon of passageway 54 will be directly opposite the

second port | onpofpaﬁ&sm%w&ﬁ»es ang,d FoaW LI f
.circular or bst anti gl ci rcul ar (r}%é. %ﬁ?ég\ﬂ 5Pg§3g£ge§/\0/ayp%%v ‘3?—‘31 13) to
capture af} rﬁ%sl@ Trg ey eridh ¥ emcpwesatpmhe dsErlocurb]esi The

di mensi onsr b@foﬂrlmslfdnsstslpﬁmew d&?réé@&é“t SeC assageway
portion 55 an?‘n leis the diameter of the  CiTcul a ‘may. be
A g™

chosen defB theEeddyp| ekt msmovetel i rlmm_:arf:pms qgﬁytayomasll be

slightly 2Aaseeloan phan; tjge5§I | t hat_is bei.ng rerouted soch
that the-tubing is hgl Thosight ég?g?flp%fje?sé]g%ee nd™YSEHA ot Sr one to

' sl i ppage?fKiLRe 56 F-BuF-&ﬁ §é§§§g’lewa1ysltﬁﬁ>ﬁ .or Itk lmrdtlzftfdlcﬁﬁ tgoon 54 and

second pohki-0Be55ecERgAr PYI harp s.S_ bend in the passageway w ||
25 al so heI% preevgﬁt Sel %kg%}ﬁglftf %él% qut?og ng 9Pl ip i f pul | ed

on oré enthBetBEZBLOF Wﬁté @ shape che tHlexizdzagewdng Theshape of the

passage sage not .necessarily be the sanme but
conpl i ma\rlth't@ﬂ(;[t]rrgé %gg}:tgéﬁ 32 Cﬂgﬁnéi garyfg c{] % AP Sth@E ISy 5In one side
P

* such as f®fs aggageugylﬁg dévﬁcestanﬂrtm@m.ild@é‘%héﬂséagﬂdml of the two
-port'ons,éér@ﬂgn5§2 or vice versa. ‘ -
o | When first portlon 51 and seoond portlon 52 are
rls 'brought together and closed, a flrst central openlng 63 B
prov1ded in first portion 51 will become in mating or @ Coe
quosed contact with second central opening 64,
prov;dlng & central opening 66 which may be used to hang
the tublng device on a bag hook 34 (Flg 11), or the
20 iike. ‘

Two—part tublng ﬂevmce 50 has proved partlcularly
useful in biological fluld flltratlon or dlspen51ng
systems It espec1a11y is useful in such blologlcal
fluid flltratlon or- grav1tatlonal dlspenSLng systems

25 where a loop or elevated portion is used for automating
' and 1ncreas1ng recovery from a gravitational dispensing
of fluid.

Fig. 11 illustrates such a system which is

_ ~disclosedrin United States Letters Patent No. 6,171,493,

30 Biological fluid filﬁration-system 70 has a blood
container or bag 71 provided upstream from, and elevated
above, a leukocyte depletion device 72. The leukocyte
depletion device 72 has an inlet 73 and an outlet 74
separated by a filter media 75. Blood container 71 is

35 connected to, or in fluid communication with said




When cl osed,. first mating surface 57 provided on first portion %EJZS%L_YZ“"S
“two-part tubing device 50 will be in 35 contact with or closely adjacent
second mayo Bgo@EuLsf ace 29 JULY 2005 WD 02/061318 PCT/ US02/ g,%ﬂ%% i% 58

. provi ded on second portion 52 of two-part tubing device 1 ff“’s of
apertures, openings, or eyes 60 provided in first mating surface 57 wll
receive a pair of hooks 5 or protrusions 61 provided on second | ower

surface S&em@twdépiw;e&hyde@%ermma?&ughk%?st' ééﬁduggrﬂ;on 51. - and
second portion 21—'[ to keep_two-part tubing device Iinits closed

position. The ¥ Prayided racekeedFecpivingt conarpnedges. |n
operation '7330 ddmsmeraaﬁ Oz e oh aliese tdegdh pat Dhe <§1&9£98 hpto the first

portion of nnei 54 formed in first portion 51 two part tubing
devi ce, f[rt? t8 Sl Yo cdmdcRotd i bw %@ﬂnwtﬁﬁc‘eovblead V\hen first
portios’ 5&@@@@@@0%1%&1:1@&1 P2 oy MOMGY & &Q&H'@ | osed; a
first centr | opening 63 provided H#E?’llrst portion one in

mating or* &ﬁoé’é@%rﬁla@tn%% Pkl Clearmy 82 Gmm}vg ﬁﬁov:qucbw ding a

central opemiResBO6 1WhL My By, S | ng, deyi ce on a bag
hook 34 (Fig. 11), or the Zosl%fk G‘c%jewo par tuEf‘Jyh &gw%le 45% has proved
partlculaFP?mﬂﬁééﬁGPqﬁ1Wﬁﬁh(Eﬁﬁxﬁldddnqpﬁuaxnan|1ﬂ1amdcbx@@h3|ng syst ens.
It especi gbh¥ikSnis el bi |+ fluigd, filtration or
graV|tat|onaI di ?%Zn& néﬂsyezt??r?s 2? sqsacj' IA(P éj%rmaé‘fe}?/ Rt “b‘dar?@on S
used #or- éﬁtbﬁﬁ'ﬁﬁﬁgh@@dﬂlncream ng recovery from a gravitational §
~di spensing of phl Wil Fi | l.ust.rates s a syste ich.is disclosed
in United States Let feersfgjsateét %éeé?f'?f% ukocyyte égg\fetlon

system 70 to work, it is necessary that a "loop* B85 of ' '

'the bypass line 91 be elevated to a sufficient. helght to
prevent the passage of fluid around the leukocyte
15 depletion device. This proved aifficult to do in
practice until the two part improved tubing device 50 of
the present invention was developed. Tuhing device 50 |
is shown hanging from a bag hook 34. "The loop portion
_ 85 of the by pass llne 91 1s p051t10ned such that when
20 the blood contalner 71 is full of blood, the. blood will
i ‘not reach the loop portion 85, and: thus there can be no
flow of blood through the by pass line 91
The operation of the blologlcal fluid filtration
system 70 with the two part tubing device 50 remains
25 identical to that descrlbed in appllcant'
aforementioned co~pend1ng patent application.
A variation on the device shown in Fig. 11 is
- depicted in Fig. 11A. This embodiment is very similar |
"~ to that shown in Fig. 11 except that the flexible tublng
30 ‘29 is ‘replaced by flex1ble tubing 294, which connects to
~the top of the blood container 71 as opposed to the
bottom gf the container 71, as was depicted in Fig. 11.
This variation can be preferable in certain
applications. Other than the relocation of tubing 29A,
'35 this embodiment can be substantially identical to that




30 Biological fluid filtration system 70 has a bl ood contai ner orzggén%ﬁzoos
“provided upstreamfrom and el evated above, a | eukocyte depletion device

72. The wavéagy3® depletion device 72 has an inlet 73 ang ﬁﬁ, utIet 74

_separated by a filter media 75. Blood container 71 is 35 CONNEHBE% o, or
in fluid communication with said 29 JILY 2005 WO 02/061318 PCT/ US02/ 03098

17 - |l eukocyte depletion device' 72 through first conduit 76 There is also

provi ded ahanodan&givlmg CONEHitAle FHHIOWRSE eam %9§ 155#9;
depl eti on g |ﬁ§ ﬁ dLeugﬁcyte .depletion device 72 1s connectedto bl ood.
s recei vi ng-cGRPETAGE r otft C?e@@@@°€6ﬁd§ﬁ@'Fmbemﬂnﬁnet clanp 81 and

an out| et scbarpn82aliy p@eﬁéﬁﬁbd@@l gﬁnByB&S%éﬂdhﬁ %{ded whi ch ‘may
be in flukd cggﬁunication with the bl odd contai ner ood recei ving
a

cont ai ner ss clanp 84 may be provided 10 in bypass line 91. In

order H or the géggeglhgoeolgygocxbetg%pbgh guc ¥%§ Me/Qsto work, it is
necessary ghat | oop”. 85 of ~ the bypass evat'e t& a.
suf fi ci enPPOTRi YRt 1E® c%@%@@nPOﬁheleassa@beoﬁlﬁmpl@oamawmdaﬁhefleukocyte 15

depl et i oncHEVt&E~pd Pt St b oNedad cyht i ctice until the two
part i nproyed tub?n dEVICE§ 0 VFEE Eg 8%§s§%tc?n$%n§'§ﬁ Skasdevel oped.
Tubi ng de¥i€e 59 iSlamdvwpcrbhging7f kakea bhg fiomk 34. afhe | oop portlon 85

of the b t he bl ood t
T1is f UY?IQ%?&%‘F%%% L8 o o FeBHAR, BUBheRESPddY por cion o5, and

t hus 20hereBair®blyictrem o bt b}bontilbhrﬁilghfthheb}twaa@&ﬂtl Bebkg The .
o g Gkl o mcalalg (b1 br el BBLED E%a%“.lh*g‘a‘a%?. ot o
af or ement?bredeedplriiinepadent rafipsizat sash that flexible
. tubing 29 can pass therethrough and a clamp openlng 90
'hav1ng a w1der portlon 86 1nto which tublng can pass
15 through ea51ly, and a narrowed portlon 92 having a w1dth
- essentially twice that of, or perhaps ‘slightly less,
than the wall thickness of the flexible tubing 29, such
“that when the tubing is moved from the wider'portion 86-
of the ciamp opening 20 into the nerroWed pbrtioﬁ 92 the
20 walls of the flexible tublng 29 are essentlally pushed
together and brought into contact thereby cutting off ‘
the fluld flow through the . tublng that 1s in the clamp
openlng 50. .
The constructlon shown in Figs. 14 and 15 iz in
‘25 large part similar to the constructlon shown in Figs. 12
and 13. The only substantial difference between the
constructions is the fact that the first'portion 51 and
second portion 52 of the improved7twq part tubing device
50 hawve been modified so that the first portion 54, and -
30 the second portion 55 of the circular channel 56 are
shaped so as to change the flexible tubiﬁg-by making a
90° bend in the same instead of a 180° bend. In
addition, there e:e multiple clamp pottions-B?, one
extending from each eide of the two-piece tubing device
35 50. ' | ' -




A vari-ation on the device shown in Fig. 11 is depicted in Fig. 1%%91qﬁ¥%005

"enbodiment is very simlar to that shown in Fig. 11 except that the

fl exi bl ew@idt/eg3Bd0 29 is.replaced by flexible tubing 29A, piirgh/eRuects to

.the top of the blood container 71 as opposed to the bottom of the '
container 71, as was depicted in Fi g.lgl. This variation can be preferable
in certain applications. Qther than the relocation of tubing 29A, 35 this

enmbodi nent can SB@idgdvantthsl lopnisgemdtdain tshovratrizgs .J sy 28057 WO

02/ 0613184B ! e - in Ehg. 11 Flexihl.e tube 29A is
t hr eaded %h%%ﬁa%%én%é%taﬁgéﬁﬁanggg O,t%\/\ﬁ?%ﬁ ;st%l&‘)“glrtsfl t H‘eqst'ugle4 a :
subst ant i &Pl y epreepéentcdiady itingi i ret geirdimat 56N aofd tiie dadah@9A. 5

Ref erri ng Fi.g. =12 0 ti-on of Fig. 10.i.s 'shown in jts closed
position.p%%glg ar% Sogrjgﬁl%nri%&§&edt &% \%L-e%éer Etutbdﬁign ea’é"\ﬁecer}’dso can be
cl ear|y shawei beehi godiFied aopppontiden 87 thlemsritige ther @iefecari ortipst andi ng
wai | 88 mhicg ext ends substantially 10 verticaILg fromfirst portion. 51 of
the two p8fFt “Fbit 1n@é§PEe1§§..r%%§?5nE¢%@ Wae| 287 shewm 1w +gs openi ng 89
- of a predesegpilned desired size such that flexible tubing 29 can pass
t heret hrough, and-a clanp opening 90 having a wi der portion 86 into which
t ubi ng can pasBeferrARudh gagﬁhy;SaﬁndalﬁarﬁbWQ@ per showr92 having a width
essenti al Lce : : r S i t he wal
thicknessf%?E?%g e oF gg? Eﬁ%hgg%hétkﬁﬁgﬁgtﬁ%%?ﬁﬁi%8 is moved
fromihe PFEEiopslyi dalgetratedhne Ebanplepénivngfoondetrs tehe ingr,r owed

Foget hor SR8 brodune. Pit & eont ot ot Rer 8o Sebtr PRYToFFS R ui § Flow
t hrough tWebiupi Agvinet asdi Anfheatkdnpy thentinge®8l 95. In this
',‘constrﬁction the first qution 51 and thé'seCOnd portion
. 52 of the multi-path two-piece tubing device 95 still
15 have the first'portiqn 54 and the second portibn 55 of
the Curvilinear_channel or paésageWay~£orméd theréin;
Eowever, the cirgularrpéssageway 51 formed byythe )
combinétibn of the fi:sf‘poftion 54 and the second
portion_SS no longer has a single inlet and é éingle
20 outlet, but rather Qné poSsibie inlet point.iﬁdicated by
'the numeral 97,. and multiple outlet points, such as |
first branch 98, second bfanch 99,.and tﬁird branch 100'7
to provide for a changerin direction.of the flexible
tubiﬁg by 90°, 135°, and 180° respectiﬁély. ' The
25 remainder of the comstruction stays substantially the
‘same. | ' _ '
Referring now to Figs. 20 and 21, the use of bﬁr
- improved two part tubing device is shown in a biological
fluid filtration system similar in part to that
30 illustrated in Fig. 11 but requiring a first tubing  loop
. 101 and = second tubing loop 102; both formed using the
. improved two part tubing device 50 of the present
invention. Clearly the multi-path two portion tubing
device 95 just_descfibed_could also be used. In this
35 modification, not only is flexible tubing 29 held in the




The construction shown in Figs. 14 and 15 is in 25 |large part sinQ?JPH¥F“m5
"the construction shown in Figs. 12 and 13. The only substantial difference

bet ween Wweo2/eeiistructions is the fact that the first poriég% éﬁn d
‘'second portion 52 of the inproved two part .tubing device ﬁave een

nodi fied so that the first portion 5420and 30 the second portion-55 of the
circular channel. 56 are shaped so as to change the flexible tubing by
- maki'ng a p86sbgadain ctriea tsairavi gisire athed ff jar B8 G dderiton | 41 Agdi tion, there
are nultipgle cla ortiqns 87, .one extending fromeach side of the
t wo- pi eceB g'g{lﬁg‘ggg@il(?@ %%5 Fp.thy tM‘P%b'Stug‘?@@ﬁW%%@W%OZ/ 03095
19 Sinilahkyfirbe congiuiucti@mrahadidk g8l.uikd anfimdd cdSigybstantially

i denti cal tg t hat ﬁhogﬁ i%-g%%g' 14 and - 15, except that. the first portion
51 and t h8S58ESHdPFoPHos 1 RS o eraRy &% el it np devi ce 50 5
have keendeviltéi 28 paspeevitde-heih qﬂ@ngﬁ@g@@,@r{ﬁ?i@\ M 4he, tubing

4 and 15 F%ﬁerr1

for 135 rather tgin t 90 shown in Figs. ng to Figs. .
fexihe

18 and 195¢#Rfe fin FA0ING A0S PRSEES dhncmehftheheskanm pi ece t ubi ng
devi ce 50opdiimdeydpushi chihug %tl%gtﬁeéorancd fddaednderatanding, © this

device is referred to as a nulti-path two-piece tubing device, and

i ndi cat ed" Byt e uiRr BRegbesdn fomi enecdrsisr febiimy tdenfd fstr pdid i on 51 and
the seconshb@estion oB2tpk Lheray thipath piGe fubi i.ce 95 still
15 have the first porti on.5§%and t Ee %t'e:%gtnt ﬁoF?ll%or#s%S Ooq?.mq‘%lvcﬁéa Sur vi | i near
chanrtd = of RS sEkRVEYIRer AedmuAsisle. pabbweisr wetlie wiitidid athepassageway 51

. formed bysé$§é §Pn9ﬁ§§b%9§eﬂE Eg%ég£&§£;portion 54 and thg second portion
55 .no longer: has _a single inlet.- and a'single 20 outlet, but rather one :
~ possi bl e i nl etRpErpeinadnent 8¢ Bygs. 22 and 23, there is shown a
' further modification of the improvéd tﬁbing device 30
7 'embdinﬂg the preéentrinvéntion, and haviﬁg a fieXib1é
15 'supporf member 314 havingrat least one,raﬁd\preferably a
pair of'channels'BZ, formed proximaté the ends thereof.
Flexible tubing 29 Willzpass thrbugh'the“chénnels;32‘
and form a U shape above the flexible support member
31A. The flexible support member may hang on a hook for
20 support. ‘ o
| Depending'bn the aﬁpiidatioh, channeis 32 may be of
a diameter s;ightly less than, substantialiy equalrto}
or slightly iarger thén,,the-diameter.of the flexiﬁle
. tubing 29. If adjustability is highly desired, it would
25 be_préferrea.to make the chanﬁels 32 larger than the
‘tubing 29. If the channels 32 are smaller than the -
tubing 29, there would be substantially no
adjustability. If the channels 32 are substantially the
same, the position of the tubing 29 will be adjustable,
30 when desired. A first leg 292 of the tubing 29 leg needs
to be pulled, while the second leg 29B of the tubiﬁg'29
is pushed to adjust the length of each. leg position of
the loop. _
These same considerations as to the size of the

35 channel 32 in relationship to the size of the tubing 29




the nuneral 97,. and nultiple outlet points, such as first branchzgélnjyzﬂos
“second branch 99, and third branch 100 to provide for a change in

di recti owoafhsokisgsfl exible tubing by 90, 135 and 180 respﬁ@ﬁhéﬁhﬁmmThe 25
. remai nder of the construction stays substantially the sane. e{erring now
to Figs. 20 and 21, the use of our improved two part tubing device is
- shown in a biological fluid filtration systemsinilar in part to that 30

i llustratgdiinapply & BuL eR@HTIMGE JH e tﬂﬁ}é}ﬂ:i&?ﬂﬂhén% #&nd a second
tubing logp 102, both forned using_the inproved two part tubing deV|ce 50

of the pr é%@ﬁf' 2 RPEREPBN OTCtegr ItphiRg A s Phgpesd BrEremdambi ng

devi ce 9501L»Ué£1c1§e§@al B@daqaoqleg@ e a&h%egvréﬂefam %d' fication, not
only is flexible tubing 29 held in the is 29 JULY 20 02/ 061318

. PCT/ US02/ 68898228 2Bassugbway Sheated b tieivh athestdmste pond imot 54F and
'second; pof t 9P P2oAT LhHertiye. pq@Lzﬁpblng device 50; but the first conduit
76 providing fluid comunicati on “between the bl ood bag 71 and the

"l eukocyte fil tRafpsniBIdBOWCEOTFighsSds ehingdgif idretarbiay Wpeni ng- 89 and

a Seconﬂréééﬁtb%ﬁ &HE&BH ;59 B2 gygm%gt bﬁﬁ ropsee@;l ;g 90, and

can be clanped and uncl anpe e5|re res tlng need for one

| ess. tub¥hgiédl anprooE lnﬁmbe@‘péﬂ@t,l davohat Iaehs#@t am |dpar§1mai aDA The use of
mul tiple Sy.Lr n n I hin scope of
the pr ese#[;’ %‘%%gn}ta ﬁﬁf ef gjprél rsl%k)tg#t gle &J% t}f | sa shown. a

further rbdokiont obhenfwehd knpmvedlppulmtngledim ce PBQ:»azemmﬁyl ng the :
Peont oncHEM R0, 2000 B S BLeaki BRI A0S, DA TV no 2t
ends therpofitions in support member 31B,.and flexible tublng 29 :
is passed through charinels 32 to form a U shaped
. {uprlght or 1nverted) loop. ‘The 51ze of the chanﬁele%
_”15- with respect to the tublng will be chosen as dlscussed
- herelnabove, dependlng on the degree of adjustablllty
desired. . _ N _
Thus, by earefully considering the problems in the
art, a novel tubing device to capture and redirect
20 flexible tubing; while at the same time  to enable it to

be weight_bearihd, has been provided..

25

30




Fl exi ble tubing 29 will pass through the channels 32 and forma 69gﬁgﬁ%2005
"above the flexible support nmenber 31A. The flexible support menber may
hang on #Whesleisi8r 20 support. Dependi ng on the appl i cat pepysehapsne! s 32
. may be of a dianeter slightly |ess than, substantially equal to, " or -
slightly larger than, the dianeter of2ihe flexible tubing 29. If
~adjustability is highly desired, it would 25 be preferred to nmake the
channel s @EAfgﬁger than the tubing 29. If the channels 32 are smaller than
the tubing 29, there would be substantially no adjustability. If the
channel s 32 are substantially the sane, the position of the tubing 29 will
- be adj ustabl e, 130 whehubésgrdeviaef ifpst thagspdatahgt eutivli Ng 29 | eg needs
to be puldsgg ry@%ﬁg,the second leg 29B of the tubing 29 is pushed to
adj ust the l'engt f each. leg position of the |oop. These sane
consi 8er at i ons2 asuppet henshzer of s&hd 3GpebarnekbmBari Bopekatkapship to the
.size of the tubi ng 29, JULY 20035 V[)£2/061318 PCTI USD2/ 03098 21 will
apply to any embodifrent ot RET nvRATREH wREPEdatbhereast £8Tport i on of the
tubing 29 is eneesbdingus ronlmeledand@r encircled by at |east one, and
preferably two channels 29, sqgf as shown, by mag of . exanpl e and not of 5
SR f

limtation, in Figs— 137 PRGN oWt §akflgeharned &odification of the

present i nventsemuzing HOWLISORPr iS5t A0t Be [ bRLANOT Sem - rigid support member
.31B, Qaving a hole or aperture 30A therein by which the support nenber 31B
may %e hung by a to hook or other well known support neans. A pair of

channel s 32 ar®. pr wﬁedeﬂaﬂimgor@éiﬁ@énaé@@réfﬁyﬁgc sitions in support
menber S%B _%Pd'flexihle tubing 29.. is passed through chahnels 32 to forma
Urther comprising a exible tube, said'flexib1e tube .

- U shaped :
. being dispo;ed in said channel of said support member.

15 3. The tubing device according to claim 2,
wherein said-support member comprises an aperture for

hanging said tubing device.

4. The tubing device according to claim 2,
20 whereinrsaid curvilinear channel comprises at least one .
of: a “U” bend, a right angle bend and a_stfaight

section,

‘ 5. The tubing device according to claim 2}_;
25 wherein the interior of said tubing is free of

adhesives.

6. The tubing device according to claim 2,

wherein said channel has a substantially semi-circular
30 cross section.

7.  The tubing device according to claim 2,
wherein said channel has a cross section which comprises
an arc which is greater .than a semi-circle:

35




T

.said tuﬁﬁﬁﬁla%v?%esa¥? cHEnedbi ng deV|ce according to claim2, 20 wherein

(upright or inverted) |oop. The size of the channels 15 with resp%ggi?{y%?&§
t-ubing will be chosen as discussed hereinabove, dependlng on t he degree of
adjustability desired. Thus, by carefully consid tﬁe pr6b5 n the

art, a novel tubing device to capture and redir %2b4 gggupg,
mhile at the same tine to enable it to be weigh g
provided. 25 30 29 JULY 2005 WD Q2/061318 PCT/U802/03098 22 CLAIMS 1. A

tubi ng. device for transporting fluids conprising: 5 a support nenber,
sai d support member conprising: a curvilinear channel formed therein forg

receiving a tgube; dy disposed in said channel for securing &

tubing into the c gﬁne?QIﬁghgghfheafugrﬁbn%éﬁfc &fcdrding to claim1, {

furtherW@@ﬁﬁﬁpsﬁﬁgdat¢b¥ngtﬂ&ahe&ﬂe;nsaaﬂdf¢handﬁkadfubaldbelng di sposed in

sai dschanpsbrof asdide PRI GFREDEL. 1d? SunThS LUBERG devi ce according ta
u or

claim 2, erein_said support ne rlses an -aper hangi ng

sai d curV|I|near channel conprlses at | east one of: a "U bend a right
angl e bend a IC@}ral sectlon 5. The tubing device accordlng to claijm
2, 25 mhere Lngy dgvicejarqumsiing ite fletmod. adhesi ves.

wherein said channel comprises an opening to allow a
710 tube to be inserted into said channel, and said opening

is less than the outér diameter of said tubing.

16. The tublng dev1ce accordlng to clalm 2,
whereln the outer dlameter of said tubing is
is substantlally equal to the inner dlameter of said

" channel.

11. The tubing device accérding to claim 2,
wherein said channel comprises a “U”-bend, and the legs
20 of said U-bend are oriehted substantially perpéndicular
_to the direction the tubing device is designed to hang,
to prevent the gravitational fDrces actipglon the device

 deforming the “U--shape into a “V”-shape.

25 12. The tubing device accoiéing to claim 1,
wherein said curvilinear chanﬁel is a first curvilinear
channel, and said support member comprises a second
curvilinear channel, said secondlcurvilinear channel
being disposed adjacent to said first curvilinear

30 chamnel and within said support member.

133HS Q30NINY




6. The tubing device according to claim2, wherein said channel ﬁggU&YZOOS
substantially sem-circular 30 cross sectl on. 7. The tubing device . :

‘according to claim2, wherein said channel has aa segts Q&W% 1
.corrprises'an arc which is greater than a sem -gl 35 29 J 5 n |
309 8 CTIUS ==, r 1Alsl2 F E B 2003. 23 8. Th la@\iER #6G8rding |

to claim7, wher ein said tubing isspeld in said channel of said 5 support | '
devi ce by t he greater than sem -circular cross section of said channel. 9.
The 't ubi ng deV| ce according to claim@8, wherein said channel conprises an,
.opening to al ?hlo tube to be inserted into said channel, and said i
opening is | IMLRE BEYEFe i uhdirenseprsand fubidsy. 10. The t ubi ng
devi ce azmm:cﬁlsngngo cI aim2, wherein the outer dianeter of said tubing is
15 sybstantial ly %qu to the i nner dianeter of "said channel. 11. The
tubi ng devi ce accor GPRECTD BFUITh 2 521 th BFEPRT semP idmeel conpri ses a
"u-bend, and the kegsrv2Dimdasaimindcherdrace Ofdaited substantially

per pendi cul ag..ta;tbe dir t| on.the.tubing device is designed to hang, to
_prevent the gfeaw tgltq?oérlla Gr FESTELP ﬁal‘gnc‘f%‘é”d‘é\ﬁaéec hgBr®t ni ng t he :

"U'-shape inté a VtrshapevidSngar FThenthsbj ngndlevi ce according to claiml,

wherein said curvili n a first curvilin channel, and said;
ort nenmber conprflﬁlgcg'{spp%t}geg%hﬁé§cﬁ?l\[ﬁﬂ%eésara Eﬁﬁﬁﬂ‘g sai d second '

sup
curg? | i near THanhelnedeidhgnaed posatid asiqacauehtcutrm$andaf|w§itngpur vi | near 30
channel and g dgddtbaldd 2S8RPOL ; FEFRE! curvilinear channel

and w1;h1n_sa1d support member, wherein second

curvilinear channel has a aiametér less thén;the

cross section'bf said first curvilinear channel;
15 and ' -

an adhe51ve dlsposed in sald channel for

securing a tublng into the channel.

20
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~device for transporting fluids conprising: 5 a support nenber sald nenber

conprising: a curvilinear channel forned ther |n1OTﬂ Bube \

~wherei'n said curvilinear channel | is a firstl2cW gkear channel and i
{

" .said support menber conprises a second 10 curV|I|n!€. ¢hannel, aﬁrdsecondg
curvilinear -being disposed adjacent, said flrst ﬁngeaTuéhg él and |
- within said support menber, wherein second curvilinear channel has a f
dianeter |ess than the Cross section of said first curvili-near channel; 15
and an adhe5|ve dlsgosed in said channel for securing a tubing into the ;
channel . 20 %25 @ﬁE}CEQaEQEYdQOQStOI%Rhm$02 f33098: 24 ++} N G

L~~~ 14:0miBIﬂé:stﬁ@I ﬂgr@hevarc:e s%@:%ﬁl’ideGGEQ SFaE18.43, o QGPE??' ng first and
secopd gl§8e§ flexible t g 5 sajd first piece o exi bl e t ubi ng
bei ng dlsposeﬁrln RIS 195 65& VEl FRRERY PRk ldisrrgedai® second pi ece of

curvili mead fimsngbeiiigrdiasponasnéd, S&hcﬂj &@%coﬁarﬁi&é‘e@f channel . 10
15. A tHQf@ﬁth%gfx%ublng %%153 épgiégéé 1n said cecond

curvilinear channel.

10  ' 15. A tubing device for use in the medlcal
1ndustry, sald tubing dev1ce comprlslng

a- tube gupport comprlslng a curv111near

hciiy

‘channel dlsposed thereln for receiving a piece
of tublng, and ‘
15 - means for holdlng a plece of tublng in said

channel

16, The tubing device according to claim 15,
_ whereln said means for holdlng comprlses adhesive.

- 20 _ ' '
17._ The tublng dev1ce accordlng to claim 15,

wherein said channel has a semi- c1rcu1ar”cross—section.

18. ' The tubing device according to claim 15,
25 ‘wherein said channel has a crogs-section with a'greatér

than semi-circular cross-section.

19. The tubing device according to claim 18,
wherein said means for holding comprises said greéter,

30 than semi-circular cross-section.

Abt




~ wherein saldCQappeltdIEﬂnsHﬂ'thetbah fepnpedSBEiny i psbcROsE i ON ‘and a secon

g

conprises adhesive. 20 17. The tubing device ac ZE 3
‘wherein said channel has a sem -ci-gu] ar cross-sec |on t'tbi ng

03 0__g;ﬂ&d&stE@ 284043t uRdddl RichA Euﬁpggsg@glce for use in the nedical

industry, said tubing device conprising: a tube support conprisin

curvilinear channel .di sposed therein for receivr epg /QI t g; %
and. 15 neans for hofding a piece of tubing in: saﬂgﬁﬂdgg [jghgj |
t ubi ng devi ce according to claim15, wherein said neans for holding |

devi ce according to claim15, 25 wherein said channel has a Cross-section

with a greater than seni circular cross-section. 19. The tubing device i
according to %Ial rein said neans for hol ding conprises said i
greater, 30%han sﬁﬁblﬁgr WS EPdsEsgeéhi be mfscalo JULY 2005 ' ACT/ U6

industry, said tub| devi ce onpr|S|n? a tube support conprising a
curvilinear chanfel af spoeed t AEPEF RSP ?e%%ﬁWh%ﬁ?earplece of . tubing,

portion, sapg st and Seeon ortions_bei ng con ected by a 10 hinge;
and means for R +% ng a piece ng FeBrhy 97 & Eﬁﬁnel 15 20 25
c:omprlses a first portion and a second portion,
said first .and second portions being connected by a
10 hinge; and
' means for holdlng a piece of tublng in sald .

channel.

15

20

25

30

35

AMENDED SHELT

69 JuLy 2005 e

d



30. 35 AMENDED SHEKI 29 JULY 2005 WO 02/061318 PCTIUS02/ 03098 23 JUb4 2005
- The tubing device according to claim?20, wherein each of said first

portion WwH@2m4ads¢k second portion of said tubing device coid®sdsRschannel .
5 22. The tubing device according to claim?21, wherein saigjczannel in .

" said first portion and said. channel 4*n said second portion are configured
to align wth each other to hold a piece of tubing between them 10 23.

The tubing devZte atherdibingodetrhten 22rordhageice samdmchbannel in said
first por“tr_ié)n and sglizd chan(g:/{e}%. in said second_portion are.configured to
forma CYITTRTT cBF R n2hrattdneh- aFi BREGICE528F SafheSEhaBRg devi ce '
accor di nepdrr obai 6f 28z id whelsend Gevilcehasnpkikassai dhbkhhsl .portion and-said
channel in said second portion each has a sem -circular cross section. 20
25. The. tubing device according to claim23, wherein said channel in said .
firstsportion dms -arigs eaileing tdani SeMhcebi-giharl ter essisegtion, and said
channeliéhgsajd segg&%Pseg%Lon has,a |.ess than sem -circul ar cross-
secti on. 4 paallin-n P He R eSatE of 45 SToPRFA-RP18RA GRéfei n sai d

curvi l i netfarghanneh i@ Séasid ?}]ﬁkﬁﬂtibﬂeake eBarnglhire@ndosal dgaupport
menber - conpr.ises a second curvilinear channel, said second curvilinear
“channel 36-BhisRFRI pRBEARERR PLeSsi 8L FrBLNgUPSEYERBaEReBhannel and

Mﬁthin‘said support nenber. 35 29 JULY 2005 WD 02/061318 PCTI US02/ 03098

-

10 23. The tubing device according to claim 22,
wherein said channel in said first portion and said
" channel in said second portion are configured to form a

cylindrical channel'whén-aligned.'

15 .+ 24. The tﬁbiﬁg device accordinmg to claim 23,
wherein said channel in said‘first'portion and!éaid,
.'éhannel in said second portion each has a semi-circular
cross sectiom. | |
20  25._'The;ﬁubing device according to claim 23,
| wherein said chahnél in said first portion has a greater
‘-than'semi—ciréular cross section, and said channel in -
said second seﬁtion has a less than semi-circular cross- v
o section. - -
25 . .

26. '~ The tubing device according to claim 15,
wherein said curvilinear channel is a first curvilinear
channel, and said support member cdmprises a second
curvilinear chamnnel,. said second curvilinear channel

30 - being disposed adjacent_to_said first curvilinear

channel and within said support member .

38



26 27. The tubing device according to claim26, wherein said se88H5P3Y2905

“curvilinear channel has a dianmeter |less than the cross section of said

first cuwgdziogeag channel. 5 28. The tubing device accorgj -l aim 27,
. conprising first and second pieces of flexible tubing, sg¢gg§§$%$&€iece of

fl exi bl e tubing being disposed in saed first curvilinear channel, and said
second piece of 10 - curvilinear tubing being disposed in. said second

curvilinear channel rhe9tubiegt eivig dQWLR-BGEPrdh N4 0, G @l M 27,  wherein
t he outer gerighery of said first channel 15 overl aps the outer peri phery. '

of said s¥EBRELEn&RAE! Second thevidEnegrdshanneak dereiagiianeter m 27,
wher ein sgggssgﬁggr%hge%&ggscggg%h§&§ﬁ@lggide¥-f§%vgﬁ¥?-f§5éggirst and
5Tt to al Tow e

second channels, said barrier conprising 20 a omruni cati on
bet ween s&l@Reist and second channels. 31. The t'ubi ng devi ce according to
cl ai mgl5, wherein said support nenber conprises an additional 25
curvilinear channel, sai.d additional curvilinear channel being disposed on
an opposi ng fae8-of Thai §ubdpgofevirenbecdndimesdia diait s vil i near

channel . ; : 1 Ubi=n eyl .ge rdi tq claigm 5., .30 erein said .
support ng%np%gb%%%%r Fggggaéhgpgr%?g'?lg #Jg%ce%ar?gil‘anfgﬁes}glibdl? UthIL Hevice. 35 29
JULY 2005saifb D2re6181i8cPCPLUSDR2KABAES 2B i belhey tdiimgsadbvirce accordi ng

to claimddg ¥@§= i kessuppo devi.ce ¢ ri.ses .opposing faces and - a
circunferentia eége?ugﬁ%géggggcé%vl Fnéa §ﬁH§fseé¥£éspl ce o
10 curvilinear tubing being disposed in said second

curvilinear channel.

| 29. The tubing device acdording to c¢laim 27,
wherein thé_outer periphery of said first channel

15 overlaps the outer periphéry of gaid second channel.

30. -The tubing'device.according to claim 27,
wherein said support device comprises a barrier between
- said first and segond_channeis, said-barrier comprising.
20 a slot to allow communication between said.first'and -

second channels.

31. The tubing devige according tp claim 15,
wherein said support:ﬁémber-compriSeé an additional
25 curvilinear channel, said additional cﬁrVilinear channei
being disposed on an opposing face of sald support .

member from said first curvilinear channel.
32. The tubing device according to claim- 15,

30 wherein said support member comprises an aperture for |
hanging said tubing device.

35




conprises a trough disposed along at |least a portion of 5 said
“circunferential edge. 34. The tubing device according to claim15, .
wher ei n @b Br/6¢ipRoT t devi ce conprises apertures to reducg &H@o@&i t of

. said support device. 10 35. A tubing device for transportlﬁ 3 ogi cal
_fluid, said tubing device conprising:2ma tube support conprising a
curvilinear channel disposed therein for receiving a piece of 15 tubing;
and structure 89.holthed thiReS BbvhlexiRl@ldibingo id1 33 d=channel . 36. The
t ubi ng devjce according to claim25, 20 further conprising a piece of ‘ '
flexible WhﬁFﬁ@nd?§ﬁ§%§HPPPﬁtséﬁ&léﬁaﬁﬁﬁprls?ﬁ omprstimen fasrest madsporting a
fl1ul d f oradc: #Bdngak ARBLICAIEAN, A88 4Rl RAG- ARSI Mo iPr OVi ding a

pi ece of flexible tubing n rising a single piece and having
no adhesi Y8ECEHSERed tﬁP@Qﬁod1§99ﬁ§%e§10990@¢d&m@5¢ sumporttiogevifce for the
flexihkle ggganglrchmge§gﬂ@g53 daykce bei ng configured to prevent flow 30
constricting areas fromformng in the flexible tubing; and transporting a
fluid through the flexible tubing. 35 29 JULY 2005 WO 02/061318 :
PCT/U802/03098 8 a pa S ,conpri sing a

" support structu%e ?gﬁdégﬁ%g r?gé ?Ec Eféggﬁggh%g con%#bu%éd to
substantlﬁhﬁyepneSGQﬂ RiapRoKNyg dﬁvacwecngrlbearapgrthﬁﬂsbke t ube dlsposed

‘“‘th'n SafgdéHQpQﬁ& %ei&ﬁﬂcgﬂrgald ‘support device.

10
' 35. A tubing device for transporting a biological
fluid, said tubing device éomprising: ' 7
. a tube support comprising a curvilinear
channel dlsposed therein for rece1v1ng a piece of
15 . tublng, and

structure to hbld a piece of fléxible-tubingi

in said channel.

36. . The tublng device accordlng to clalm 25,
zol‘further comprlslng a plece of flex1ble tubing dlsposed

in said channel

737.‘ A method for transportlng a fluid for a
‘-medical appl1cat1on, said method comprlslng- _
25 -~ providing a piece of flexible tubing, the tubing
comprising a 51ng1e piece and havxng no adhe51ves on the
interior surfaces;
providing a supporﬁ device for the flexible tubing,
the support device being configured to prevent flow
30 constricting areas from forming in the flexible tubing;

and

transporting a fluid through the flexible tubing.

35

29 JULY 2005



- 39. A kink-resistant tubing apparatus conprising a support struclzar]s{mgg\?%s
" support structure being configured to substantially prevent kinking in a
wei ght 9 flexi ble tube disposed within said support structure,
~and sai d"&\ u°§§’8 structure being configured so that sai dP¥VERIAE% ubing
is adjustable within said support stzsucture. 15 40. A k| nk-resi st ant

t ubi ng apparatus conprising a support structure, said "support structure
being configuggd t i i inking in
a flexible tub§é§d| s%o?e wkg%?ﬁ%@?degﬁg%gft struct ure“\%hen \?\g gaE IS

appl i ed t8uERPHLf FEXPBtEureubeaid2euppPoTA Isltmuq‘te:s:lestmq ubi ng appar at us

conpri si ng, Jalelg d el onfi gured
to subst aﬁtﬁ%ﬁgpgrae&gn%h% Eh%la?%&a'p%%l eX| tnt]aglgué' s%oé‘%ggwctt hin said
support sheacingei2&xihdr ‘stghtilspoasp'll wedthtm s idl fdupgdaite tube, and said
“supporg Sé{y&%ﬁ{lg being configured so that. said flexible tubing is

adj ustabl e 'w Sai d support structure. 42. A kink-resistant tubing
apparatus which is 30 vvel ght bearing. 43. An adjustabl e kink-resistant

t ubi ng- appar at e 35 29 ULY 2005 ., WD 02/061318
PCT/ u%ozllo 0300839 V\gﬁ FV\%%%Q 5? ?i‘lbllg‘gf PPPF&ﬁ o SPEPEHS B8t i sing: a
bl ood cons@bmert atrauk:uwt, esdeul suppnrdesltmctmaj Heditigocyte 5 depl etion-
devi ce having, an | t with a % E%i medi a di sp

t herebet WeM" 1%?3 ﬁkﬁegﬁgang BREY&ERC g dits fodid st ream

fronusaldbearlng flexrble tube dlsposed within said support

structure, and said support structure belng conflgured
so that said flex1ble tubing is adjustable within said .

Support Structure

15 .40. A klnk—res1stant tublng apparatus compr151ng a
' support structure,‘sald support structure being
configured to be weight bearlng to substantially prevent
kinking in a flexible tube disposed Withiu_sai& support
.structure'when weight’is applied to said flexible tube[
20 : . | |
‘41: A klnk~res1stant tubing apparatus compr1s1ng a
. support structure said support structure being ‘
__conflgured to substantlally prevent kinking in a
flexrble tube disposed within said support structure
25 when weight is applled.to said flexible tube, and said
| support structure being configured so that said flexible

tubing is adjustable within said support structure.

42. A kink~resistant tublng apparatus whlch is
.30 welght bearing.

43. An adjustable kink-resistant tubing apparatus

which is weight bearing.
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. contal ne

bl ood container;' a first conduit, said blood container and said fg ]¥Y3005
“of said Ieukocyte depletion device being, in fluid. comrunication through
sai d fir‘i,tob g a bl ood-receiving container, said bl ood rece|V|ng

i ng di sposed downstream of said | eukocyte deRtEUPGHMSice; 15
a second conduit; said outlet of saidsleukocyte depletlon device being in
fluid connunlcatlon with said blood receiving-bag through said second

condui t; a bypess Imslomgﬂcmp@ﬁéla'Bfl@&g‘ég%ng Lhyhd  comuni cation
bet ween sai d b] ood container and said bl 06d recaiv I'ng container; said

bypass | i¥R%kpFIEi ng a | oop, said | oop of said bypass Iine. being
configured to be,dis@posedcafhoue said bl ood container at a suffici ent

hei ght to prevent the passage of fluid around the 25 | eukocyte depletion
“device; and a @ ubnkepyer t deeleeion sd¢viteopsefidsdedkbypass | ine being

d'5p0§eddébféﬂfbﬁL&E&f&@@%ﬁ1ﬁ§23§ ?ﬁggenﬁ |gntggg%%gp§0éé devi ce being

configured’to support _substan rre " werg blologlca
fluid 3@3ﬁﬂ@ﬁeﬂ@@ﬁﬁs@@ﬁ@@ﬁ&ﬁttﬁmﬁehsmmeamt|ahhﬁ teikpcpgesaid  bypass

et Sp B Aoy b iastangoarsial sosparng o clen 44
" JULY 200®1dmﬂ(nyﬁﬁﬁ§nﬁﬁfwﬂ7U802/03098 30 46. The biological fluid
Lo the bot tom off St DI ool bhg, i Pt LrRRbG S Re R (ration
© syst ém a@d@mmqﬁ]aandﬂkauhauytaw&sgmstfmmddéubeesb@p@gtlﬂeﬂlﬁﬁd conpri ses:
communication through said first condult |
- a bloodnrece1v1ng contalner said blood rece1v1ng
container belng dlsposed downstream of sald leukocyte
‘depletlon device; _ _ h
15 a second conduit, said outlet of said 1eukbcyte
depletion device being in fluld communication with sald
‘blood rece1v1ng bag through sald second condult
a bypass llne, sald bypass line prov1d1ng fluld
'_ communlcatlon between said blood container and said
T 20 blood rece1v1ng container; _
sald bypass line comprising a 1oop; said loop
of sald bypass llne belng configured to be dlspose&
above said. blood contalner at a sufficient helght
to prevent the passage of £luid around the
- 25 | 1eukocyte depletion deV1ce, and
a tube support deviee; said loop of said_bypass
line being'disposed in said tube support defice,Aand
said tube support device being configured to support
substantially the entire weight of .-said bioclogical fluid
30 filtration system without substantially crimping said-
bypass line.

45. The biological fluid filtration system
according to claim 44, wherein said bypaSs-line connects
35- to the top of said blood bag.




a tube support conprising a curvilinear channel disposed thereinZ?ggﬂIYZOOS
receiving a piece of tubing; and 10 neans for holding a piece of tubing in
said chaonelosiz4®. The biological fluid filtration system accordlng to
..claim 44, wherein said tube support device 15- conpri sesPCT/USO23p48pe
support conprising a curvilinear changgl disposed therein for receiving a
pi ece of tubing; and structure to hold a piece of flexible tubing in said

channel . 20 4946A Kigg ratus conprising a support
menber, ,. sai d support menber ég%ﬁ$:¥1¥éb 351 °PwEYERSRNel s t hrough sai d

support. nBRBerd lngf@@lﬂﬁanmuéﬂ}twﬂnrapnEﬁﬁh@Sbﬁ@éggtyiﬁetgoﬁﬂgpp t the
wei ght  of vsaidet UBILRAG M, ao%oasrrﬁ‘;fé‘% %Pl% substantially deform ng tubing

retai ned by said support ki nk resistant tubing apparatus
according 30 to claim49, wherein sald at | east two channels are

substaptlally ral el ach ot.h : The ki nk resistant tubing
appar at us acc‘g?‘dlng?l t%& qﬁ?%} %ﬁﬁ%F%@%p@Y%tﬂmnber is 35

substant|%1¢¢Cyrcﬂengahgubé.alxr2$4,1umﬁe%@i5l S@@a{lﬁ%— E%é /03098 31 52.
The- ki nk ¢ S{@0L . tubing apparatus according to claim &fein said
.structure t support the weight of said tubing apparatus conprises a hole

~ through sai d suppbet suppbet. c@m@&lsIﬂg ki @%fﬁ%ﬁfﬂégg‘ﬁﬂg ng apparat us

accordln
| glinsposed therein for receiving a plece of tubing; and

10 means for holdlng a plece of tublng in said
channel '

- 48. The blologlcal fluld flltratlon system"
according to clalm 44, wherein sald tube support device
T 15 - comprlses , )
a tube support comprising a curv111near channel
dlsposed thereln for receiving a piece of tublng, and

_ : structure to hold a plece of flex1b1e tubing in
said channel

20
49. A kink resistant tubing apparatus comprlslng a
lsupport member said support member comprlslng'
| at least two channels through said support membex
for retaining tubing; and _ '
25 ~ Structure to support the. weight of said tublng

apparatus ‘without substantially deformlng tubing
retalned by said support member.

50. The kink resistant tubing apparatus accordlng
30 to claim 49, Whereln said at least two channels are
substantially parallel to each other.

51. The kink resistant tubing apparatus according.
to claim 50, wherein said support member is
35 substantlally rectangular.




to claimb5l, wherein said hole through said support structure i 529 JULY2005
substantially perpendicular to said at |east two channels. 10 54. The kink -
resi stant tubing. apparatus according to claimb50, wherein said support
menber  coNPP?8E318  curved portion between said, at |eastP¢mosclvamsel s. 15
- 55. The.kink resistant tubing apparatus according to claim 54, wherein
sai d structure to support t he. melghtlof sai d tubi ng appar at us conprlses'
said curved portlon of said support nenber. 20 56. The kink resistant

t ubi'ng appar at ug2 accHRrei fignkt Eeéﬁ-altﬁilmtum@geappeaaﬂusuppomrdxmgrrber is

confi guredeot @21 RVEN] WELOL AL 9040 hel,d upport  menber
upon the wei ght of sai d t ubi ng appar%%%gg e?%ggb U %%8?%dt 3 sai d support

nmenber . 25W8?9hWh@fk$%kdrégb%@@n@ppﬁbahgsappmpaiaesaachoﬂengnromgmlaln149
wher ei n sagglgup‘%grgqg&% s flexible. 58. -The kink resistant tubing
apparatus according 30 to c?al m 49, wherein said support nenber is’ :
substartially rigid. 35 29 JULY 2005 CTIUS 20309 | PEA 4JS 12 FEB 2 13

31/1 59. A weig b b ice for transporting flujd
conpri-sing: a s%%po??ﬁééﬁﬁéy f@%}%E% DPoFr G bR 2 £ e ] ga
curV|I|neatOc%bmhelSI(wwhﬁreh@remrdfhmlerrhxmwgmgsaldu@@pp@ﬂﬂ an adhesi ve

Aposed |l oAb AD bl hand i) W IR AT 8 ST
' * least two channels.
10
54. The kink resistant tubing apparatusraccording
‘to claim 50, whereln said support membexr comprises a

curved portlon between sald at least two channels

15 - 55. The kink resistent tubiug apparatus according
to claim 54, wherein said structure to support the.
- weight of said tubing apparatus comprises said curved

portion of said support member.

20 : 56. The klnk resistant tublng apparatus accordlng
_,to claim 49, whereln sald support member is conflgured
to prevent deformatlon of tubing held by - sald support
member upor  the welght of sald tublng apparatus belng

supported by said support member
25
| 57. The kink resistant tubing apparatus according

to clalm 49, wherein =maid support member is flexible.

58. The kink resistant tubing apparatus accordlng
30 to claim 49, whereln said support member is
substantially rigid.
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L

“according tos=d ai m : L. e R . _has_a substanti al |
g @@agh@hségﬂhgsgaégl%ggggsg S ially

10 60. The tubing device according to claim59, further conpri si %8%”‘“005
flexible tube, said flexible tube being di spose@cf'[' d a/nqej aid

support nenber. 15 61. The tubi ng-devi ce according' t%i?g rfg : £

sai d support nenber conprises an aperture for hangi Fi e.
62. The tubing device according to claim®60, 20 wherein said. curvilinear
channel conprises at |east one - of3ia "U' bend, a right angle bend and a
strai ght section. 63. The tubing device according to claim®60,- 25 wherein
the interior of said tubing is free of adhesives. 64. The tubing device
sem -circular 3Q cross section. tuﬁlengmaevi ce according to claim
60, wher & HRAFiTI EhARHERS he@merigrisss section which conmprises an arc which
is greater than aaselbpéif Gh&nbe3d 14y 2005 TES _ ; 309 & 2
FEB 2003 31/2 66.. The tubing. dev?é(%fa;Hgt)(%!é%zrj |%g to.e%cl.ai m 65, wherein saijd
tubing is hel @"FPh 8414’ channel of said support device by the greater than
semi-circular cross 5 seotiiainekrsahgncfansined Ly Ihe,t Hbjing device
according to claim 65, iwhergi F’ sai d_channel conprises an opening to all ov
a tube to be inserted It & SHPG chBnel, and said opening 10 is | ess than
the outer diameter of smaiadhighi-agdisEfsed e tubngndgyiceraccording to

_Cla'”‘GQ’ _'securiqg‘a'tubing into the channel.

10
60. The tubing device accofdihg to claim 59,
further comprising a flexible tube, said flexible tube
being disposed in said channél of said support member.
15 61. - The tubing device according to claim 60,

- wherein said support member comprises an aperture for

hanging said tubing device.

. 62. The tﬁbihg device accordingxto claim 60,
j2Q fwherein sqid.curvilinear channel comprises at least one
of: a “U” bend, a right‘angle_bend and a straight

section,

63, ‘The tubing device according te claim §0, "
25  wherein the interior of said tubing is free of

adhesives.

4. The tubing device accbrding to claim 60,

wherein said channel has a substantially semi-circular i

30 Cross section.

65. The tubing device according to claim 60,
wherein said channel has a cross section which comprises
an arc which is greater than a semi-circle.

35
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.the tubing device is designed to han to prevent

wherein the outer dianeter of said tubing is substantially equalz?&lpﬁézqqs

i nner dianeter of said 1s channel. 69. The tubi e ~pscordi tQ §

claim 60, -wherein said channel conprises a "Lrngggﬁqlgk £He! 3329 Qf

said U-bend are oriented substantially perpendicul a 04 tgg dlrectlon
m&s\mt Fitd3ad 0 or ces

acting on the device deforming thel %r shape into a "V'-shape. 70. The :

t ubi ng device according to-claim59, 25 wherein said curvilinear channel i;

a first curvilinear channel, and said support nenber conprises a second
curvi l.i near @lannghe samrhgeﬁﬂnmxﬁukwbkamﬁgrt&hﬁnﬂﬁl65beln9 di sposed

adj acent,Q 5ai d., rvilin r chan and within said support nenbef
30 AVEN SHEET 2 g%&hi lEP&?F iB Ealg chgpel o $2EEBZ003 31/3 71. A |

wei ght Be®RPPR§ febier kevilse dremtesethan tdiei-dméuqak bpdystry, said tubing

devi ge geEREbSI £ s d Uhe sypport conprising a curvilinear s channel
di sposed therein for receiving a piece of tubing; and nmeans for holding a

piece of tubing in said channel. 10 72. The tubing device according to

claim 71, wéer eimeaid mgansyior holdiag, onprises adnesive. - 73. The
tubi ng device according to claim7l i M osdi dChannhel has a

seni - ci PRGTSAD o6k Sheaaeil oRompybsea arfl'twemubgngodelflm saccording to claim
71, wheviss ecsaicd iekapaeh Dago &I PSBRCH] 00 L & Qreater

10 is less than the outer diameter of said tublng.

~68. The tubing dev1ce accordlng -to clalm 60,
whereln the outer dlameter of sald tublng is

substantlally equal to the 1nner dlameter of said
15 ,channel

69. The tubing device according to claiﬁ 60,
‘wherein said'channel comprises a “ur- bendf and the legs
of said U-bend are oriented substantlally perpendicular -
. 30 ~te the dlrectlon the tubing device is designed to hang,
to prevent the gravitational forces actlng on the device

deformlng the “U”-ghape into a'“V”~shape

70. The tubing device accofding te claim 59,

25 wherein said curvilinear channel is a first curvilinear
;hannel, and said'support member comprises a second
curvilinear channel, said second curvilinear éhannel
being disposed adjacent to said first curvilinear

channel and within said support member.

30




e

~transporting a biological fluid, said tubing deVte ~conprising: a tube

15
74, The tubing dev1ce accordlng to clalm 71,
whereln said channel hag a crogss-section with a greater
-than semi-circnlar cross- sectlon
,;[,.%p o 75. The tubing device according to claim 74,

to claim 74, wherein said neans for holding c than
sem -circular cross-section. 76. A weight bearin nh géﬂﬁ@

than sem -circul ar cross-section. ",,.. 2-0 75. bi.n eV| &fﬁ?ﬂ&?
@Dné“f/ ol %

support conprising a curvilinear channel disposed therein for receiving a
pi ece of tubing; and 30 structure3t® hold a piece of flexible tubing in
sai d channel. AABcNDED ~EE1 29 JULY 2005 :T/uS 309B 31/4 ' tt15 1 2FEB
2003 .77. The tubing device according to cIain176 further conprising a

pi ece -of ernaneAtyQi S 5.78, A nethod for
a _ ne cgub%g ?%g fon ﬁ%ﬁ 8t B conpri si ng:

transporti fluid for i
provi di B dggﬁiecedﬁ$t¥Yexﬁ%ﬂ@3QHﬁbpﬁgdevheetmﬂmpq}ammgpr|S|ng a single piece

and havi ng no 10aagm@§|gu§bdy% Eggpkgggﬁétg éﬂy;gﬁg% s-Providing a-weight
beark g supp0£ dekae for e flexible tubing, Support devi ce being
configured t 5 prave %HQ§ﬁdb6ﬁ§FPFEtf%§ zeeeiyifhgom plecaiof in the flexibl

tubi ng; and d&bidg;ansporting a fluid through the flexible tubing. 79. A

wei ght bearing kink-re st tublng apparatus conprising a support
strgcture sa?d suppor%I Bolaing' & biddd e tublngngﬂ said

channe] .

.10 : 72. The tubing device according to claim 71,

-wherein said means for holding comprises adhesive.

73. The tubing'device according to c¢laim 71,

whereln sald channel has a semi-circular cross-section.

wherein said means for holdlng comprlses sald greater
than semi- czrcular cross- smctlon
76. A weight bearing tubing device for
25  transporting a biological fluid, said tubing device
comprising:
a tube support comprising a curvilinear
channel digposed therein for receiving a piece of -
tubing; and

30 7 structure to hold a piece of fleiﬁble'tubing

in said channel.
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20 structure being configured to substantially prevent kinking in293}%f%%?05

bearing flexible tube disposed wthin said support structure
ki nk-resistant wei ght bearing tubing 25 apparatus, rsP _
structure, said support structure being configure substantlally ;

prevent kinking in a weight bearing flexible tg&qagnﬁg said !
support structure, and sai d suppordy;sstructure gf?buEﬁ%?ﬁbﬁthat '
said flexible tubing 30 is adjustable within said support structure.
AMENDED S{1EE7 29 JULY 2005 PCT/JS 02/0309.8 h F 8 003 31/5 81. A

ki nk-resi sta t _heari.n tubin arat ys ,conprising a support
structure, sgfd 2§E%EHP1 ?tﬁﬁ%?ﬁ?eaﬁ% Igg EF&B {8’ be wei ght bearing to

5 subst &ntthét yeamevieringk ankiiage i of af Td:ed eutbubg ddksposed Wi thin said

support ; ﬁtgé@ﬁtgﬁéﬂﬁ@hn weight is applied to said flexible tube. 82. A r
ki nk-resi stant, weight bearing"” tubing 10 apparatus conprising a support |

strkcture, said support A structure being configured to substantially

prevent Kinig nga p @hgbegbpl $ROge hin said support
structure, when meleht I'S 5q§al % %3@ £ e % ibe, and said support

structLW%ﬁtﬁ§1n§P€éhFﬁ§B@%d %%ﬁ@rﬂﬁthﬂﬁ @Omsrﬁbeugble tubi ng i's adjustable
within said SUDD@EEVléhE@'O& Zﬁfeces%f %1&%1&9@%&:8&“ ybi ng appar at us whi ch
n .

is weight bearing. 20 8 kink resistant tubing apparatus conprising a
- support mentd lngaFBm%{&ﬁﬁﬂq HEBHErL CcBAPFR ARG h@ﬁlHQE@gt two channel s
thm@ugh Salddﬁuﬁpﬁés on the interior surfaces; :

prov1d1ng a weight bearlng support dev1ce for
the flexible tubing, the support device being
configured to prevent flow constrlctlng areas from
formlng in the flexible tubing; and

15, transporting a fluid through the flex1ble
tubing. '

- 79, A welght bearing kink-resistant tubing
7 apparatus comprising a support structure, said support
20 structure being configured to substantlally prevent
'rklnklng in a welght bearlng flexible ttbe dlsposed

w1th1n said support structure

80. A kink-resistant weight bearing tubing
.25 apparatus comprising a support structure, said support
structure being configured to substantially prevent

~ kinking in a weight bearing flexible tube disposed

within said support struoture, and said support
structure being configured so that said flexible tubing

30 . is adjustable within said support structure.
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. tubing apparatus w thout substanti-ally deforning I -ehaf ned by said
support-nmenber. 85. The kink resistant tubi ng,appgm&w di h}%@é é_o

claim84, wherein said at. |east two channels are ptially iar al |l el

,lmarr_ber.is coé"g.i-glfqrc?cd to gr.event deformati on of tubing held by said suppor

to each other. AMENDED SHEE1 29 JULY 2005 PCT. | US% &f¥ij MQ@]{/@ 2NFEB
2003'"' 86. The kink resistant tubimysapparatus according to claim85,
wherein said support menber is .substantially rectangular. 5 87. The kink
resi stant tubi ng apparatus according to claim86, wherein said structure

to support thg ight-. 0 I ubi_n parat us conpr.i ses a hol e through.
sai d support 'menggr:gb%lé Le$ﬂga@%t ﬁegg%?n SPesiet a‘ﬁ@lﬂﬁ’bi ng appar at us

accor di Prarggug| aPHPB6ES index etuppsaitd shohetthe oughi Saiugpsypport  struct ur e

i S substanticalb,kb¥ pelpendice ai : t_two channels. 15 -- - -
89. The k': nk resi st an? t ubi nggfraet;%é:%a?gs%%é%llgfe?enagrlqgo%& ai m 85, wherein

sai d°su afkMpElY s sesiakingr yuda pbletidr doativeen said at | east- two

channel €isp0sed ¥ che dd 1K Fu@lostaBt -yt bl p cording to clai
89, wherei E.S%i d struct urle ta supgortr%%gm%%ﬁt %ggggi %gt ubi ng appar at us
conpri s8¥PsAPY Lursfed fsreids &PPeai d support nember. 25 91. The ki nk

resi stant tubing apparatus according to claim84, wherein said support
_1nkjre 1stant, weight bearing,. tubing
- 10 apparatus comprising ajsﬁpport'structure, said suﬁport
‘ structure being corfigured to éﬁbstantially prevént
kinking in a flexible tube.disposed within said support
structure;when weight is applied to said flexible tube,
7 and said support-structﬁre being configﬁfed so that said
15  flexible tubing is adjustable within said support

structure.

- 83. A kink-resistant tubing apparatus which is
welght bearing. )

20
84. A kink resistant tubing apparatus comprising a
support member, said support member comprising: -
' at least two channels through said.supportr
member for retaining tubing: ang
25 : structure to support the Weight of said tubing

apparatus without substantially deforming tubing

- retained by said support member.

nenber for retaining tubing; and 25 structure to support the wei gl%?'%%l’%%?o

m.

—

85. The kink resistant tubing apparatus according
30 to claim 84, wherein said at least two channels are

substantially parallel to each other.
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support nenber.

claim 84, wherein said support nenber

31/6

"The kink resistant tubing apparatus according

to clalm 85, wherein said support member is

substantially rectangular.

The kink resistant tubing apparatus according

86, wherein said structure to support the

welght of said tubing apparatus comprlses a hole through.

said support member .

"The kink resistant tubing apparatus according

86, wherein sald hole through said support

structure ig substantlally perpendlcular to gaid at

least  two.channels.

‘The klnk resistant tubing apparatus accordlng

85, wherein sald support member comprises a

curved portion between said at least two channels.

The kink résistant\tubing apparatus according

89, whersln sald structure to support the

g welght of said tubing apparatus comprises sal& curved

portion of said support member.

The kink resistant tubing apparatus according

84, wherein said support member is configured

to prevent deformation of tubing held by said support

member by the weight of-said'tubing apparatus being

supported by said support member.

S#{ EE' ~
86.
5
87.
to claim
© 10
88.
to claim
i5 -
89.
to claim
20 . 90.
' to- clalm
25 91,
to claim
30

9z.

The kink resistant tubing apparatus according

to claim 84, wherein said support member is

substantially rigid.
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menber by the wei ght of said tubing apparatus being supported by garlUd‘
30 92. The kink resistant tub=ing apparatus according

is’ substi ant i aP@‘E[L%dj A NES%)Og {
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