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relates to cannul as, cannul a nount assenblies and

cl anping nethods for perfusing one or nore organs to
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through which a fluid flow may be established. [0004]
Cupeafitdlly, theewventsinoniats $o samhelas, chietuiwracurit weseinbiesandfclamping
cannul as, depending on whether an aortic patch is

avaéthaddl f6r peffulihg She 6%@&6‘2}‘}%&@ B ubitor Afeat, 384 1aREHr deStore the
U S. Patent No. 5,728,115 to Westcott et al., which is

hey i i s.shown in Figs.
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The distal end of the nmenber 12 includes an integral

c1e5RTaHiss dasothen apaningshihe dera eannigla ds wed eaeeriealip droughout the
i ides an | - head 26
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havidttes fluildloanchap Be tsrwslistliedne anot her forces the

menbers 12 and 14 to pivot about the pin 16, thereby
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apart. This, in turn, tends to force the clanp heads
2 Ancorpprated by ppdermage, is shown in Figs. 1-3. A clamping device (cannula) 10 is

used to couple the perfusion cannula to the renal aorta 34. The clamp 10 includes two

longitudinal members 12 and 14 which pivot about a pin 16. The proximal end of the
member 12 includes an integral handle 18, while the proximal end of the member 14
includes an integral handle 20. The distal end of the member 12 includes an integral
clamp head 24, while the distal end of the member 14 includes an integral clamp head
26. Clamp head 26 includes a nipple 28 attached thereto. Movement of the handles
18 and 20 toward one another forces the members 12 and 14 to pivot about the pin 16,
thereby forcing the clamp heads 24 and 26 of the members 12 and 14 away from one
another. A spring 22 is positioned between the handles 18 and 20 in order to bias the



Therefore, the clanp heads 24 and 26 of the distal
ends of the nenbers 12 and 14 are engaged in clanping
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i nvention focuses on avoi di ng damage to an organ
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organ perfusion at ot herm ¢. t enper at ur es.

A aes POy o RemsReith SRS EEORar farral DHBPRTS Y Brbadefor

S .

R e A S i A
nredte susizing andiid 2@ dd e YRBBitPathe/82e0 3tdi@dh&drangorts and/or

stores the organ. In particular, apparatus and methods according to the invention are
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suitable for use with the perfusion systems and methods described in U.S. Patent No.
6,209,343, which is hereby incorporated by reference in its entirety. Thus, apparatus
and methods according to the invention are suitable for use with organ perfusion at
normothermic temperatures and organ perfusion at hypothermic temperatures.
Apparatus and methods according to the invention are suitable for use with an organ

cassette, such as that disclosed in the '525 application, and/or with a mother unit,



and/or with a portable transport apparatus, such as,

for exanple, a cooler or a portable container such as
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de gerinvgntinn providesaeah eesessrig an lag buhbleutag. fir vaniausexemplary
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[0013] Various exemplary embodiments of apparatus and methods according

to the invention provide a means to handle organs with multiple arteries. In various
exemplary embodiments, a relatively large sealing ring accommodates patches or
tissues containing multiple arteries. In various exemplary embodiments, a fluid exit
may be shaped to accommodate patches or tissues containing multiple arteries. In

various exemplary embodiments, a fitting allows the user to network multiple



4 cannul as that are each connected to patches or

pl aced straight into an artery. [0014] Vari ous
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[0019] Various exemplary embodiments of apparatus and methods according

to the invention allow the aortic patch or tissue to be in a natural position. In various
exemplary embodiments, an inner clamp surface can be shaped cylindrically to allow
the aortic patch or tissue to be fixed in its natural shape.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] These and other aspects and advantages of the invention will become

apparent from the following detailed description of exemplary embodiments when taken

in conjunction with the accompanying drawings, in which:



WD 2004/ 017838 PCT/ US2003/ 026490 5 Figs. 1-3 show a

first type of a known perfusion clanp or cannul a;
wo-@4/0t783ows a second type of a known perf usiPCI/TEBENE026490

or cannula; Fig. 5 is a perspéctive view of a first

exenpl ary enbodi nent of a cannula and a cannul a nount

accor dFigg 1tDshdwea first gipt odakndwigperfision clampeorphotidy vi ew

of the _first enbodinent shown in Fiqgq. 5, Fig. 7jis a

per spekigi 4 ehayysaseenddypy ad%’PWP(PﬁrfB&Igmf %émf’ iO? gacmuia’
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i Barlu@g - mdunt sdvovdingiot the idvenié@nnul a nount; Fig. 9 is a
perspective view of a sealing ring of the fi,r}t, )

enbodi Fign® issmawalodsd viewpr the fig gubodanend shovgindig ot j ve

Vi ew of. [ . f ' [ :
shown FiE HGTREBEELAIG] bAL R polddf cEcTh RENRCTER Shovwn in
seipofd exenpl ary enbodi ment of a cannula and a

cannul a mount according to the invention;, Fig. 12 is
per spekigi § & anesspesiiveaiew pl pbetionpperien phige et gpgodiment shown

e di S ' j ; Fig. 13 is a perspective
vggﬁﬁb é£%%?ﬁon¥ﬁ%$?ﬁ%%m3¢}the second enbodi nment

shown 1. §Figa pedpechivegdew béa balifg fing sPie first embodinienf shown in
the ca nula nount of the second enbodi mnent shown in
FEg- 5:11; Fig. 15 is a perspective view of a third

exenpl ary odi . Of :
ccor df 118 5 e RSB e STARDb R0 s GAREHIP Bl
Viwmdh Fae. 6annul a body of the third enbodi nent shown

in Fig. 15; Fig. 17 is a perspective view of the

cannul Bignbliista retspepiéverigw 6f esgsonst sxsmplary pbpdimgnimf g cannula

15: . Fig. ;18 is. a perspective view of a fourth

e%%f k}laé‘?%‘&a?%%@ﬁ{m%&’ tge %:ngﬁ%tb‘ina, a cannul a nount »
and a pigal} oy Mpasretich Figwld? attbyepdrive Bt theBécohll gmbd@miest shown
an expl oded view of the fourth enbodi mnent shown in

Firgtigld; Fig. 20 is a perspective view of a top

porti op ig(.)f13 Eshaepefrs%%crztti\pe Velgvp QF'h &R 55}8}’)\@ of.‘ fle sé:ciogd er}lgé)dirnent

shown in Fig. 11;

Figs. 14 is a perspective view of the cannula mount of the second embodiment
shown in Fig. 11;

Fig. 15 is a perspective view of a third exemplary embodiment of a cannula and
a cannula mount according to the invention;

Fig. 16 is a perspective view of a cannula body of the third embodiment shown
in Fig. 15;

Fig. 17 is a perspective view of the cannula mount of the third embodiment
shown in Fig. 15;

Fig. 18 is a perspective view of a fourth exemplary embodiment of a cannula, a
cannula mount and a platform according to the invention;

Fig. 19 is an exploded view of the fourth embodiment shown in Fig. 18;

Fig. 20 is a perspective view of a top portion of the fourth embodiment shown in
Fig. 18;

Fig. 21 is a perspective view of a bottom portion of the fourth embodiment

shown in Fig. 18;



Fig. 21 is a perspective view of a bottom portion of

the fourth enbodi nent shown in Fig. 18; WO
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perspective view of a sealingbring/conpression straps

of the fourth enbodi ment shown in Fig. 18; Fig. 23 of

the catguds apespectife vikw of ewedling emplooinprsssioms$itapp of the fourth

Fig. 18. DETAI LED DESCRI PTI ON OF EXEMPLARY
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tenperatures wih or wthout conputer control wth
crystalloid perfusates and without oxygenation. See,
for exanple, U S. Patents Nos. 5,149, 321, 5, 395, 314,
5,584, 804, 5,709,654 and 5, 752,929 and U.S. Patent
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achi oo, GOl GURALAIR pO BEURATR s Wbl fitch Bmis e

| a3 eREHcAlia ti@ Qo edsemitiANARR. Anfortinatellcih eculiBy, Nady organs,
5,338,662 and 5,494,822 to Sadri; U S. Patent No

fespertaliysioom soBhertingdeart gonors,arepropaed after qydended warm ischemia

217,860 and.5,.472,. 876 t h t. al .~ U S
i Petids (255 Ryig s 0 alsdy ERCtneffindbesfugtongf h Sans at fow
JeBPSratidédhdsUctdonttkat@l sighificadtifprovahemt(Traepl T4 528, Ibdkénen).
to uenberg; U.S. Patents Nos. 3,738, 914 and

Ngoaxrogoepningl Jirewits @nd prmping:configratings dayesbegdrtilized to achieve
285,657 a 5,476, 763. t o Bacchi__et .al... 4J. S, Pat
OBt A0 Tyas e AR B i s e, o Bt ™S

Patéhls Réd 513138369 laA@6 o4 8b2 & SadriMi. S MPateht BN 8178559 to Bauer et

i ncor por at ed by r ef erence. 4{70023;] The cannul as and

Al abfeS . Rptemtst Maesd §,24 ¢ 869 dndh §,473,87 hito Fahyeheli;da SnBgtentideéo.

DG SR O] D ARBRSE! U9 AN AR s iy Pt
& U6 68630 GirorthBm; 409, HaberntdRHs. IMLD18KEd HBYEBYS to Thorne

incorporated by reference. Wile these apparatus and
méehpldsS. Betents doat 538,65 bangeth476¢, oo diagpchdgtial.; U.S. Patent No.

t tion, t d.cl j t haod .
OBl et RS AT s S4B DSt whi
VRE hadBy RicHPbratRihedterfiicecedures and with various

ot her 'medi cal equi pnrent where clanping with fluid

f1 ow i[902¥si Tedcaniihlas and blempangnudthedsancbrding to the invention may
be used in conjunction with apparatus and methods described in U.S. Patents Nos.

6,014,864, 6,183,019, 6,241,945 and 6,485,450 to Owen, which are hereby

incorporated by reference. While these apparatus and methods are related to organ
recovery and transplantation, the cannulas and clamping methods according to the
invention may also be used in various other medical procedures and with various other

medical equipment where clamping with fluid flow is desired. Thus, the cannulas and
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according to the invention are not limted to the
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exenpl ary enbodi nents. [0024] 7Fig. 5 shows a perfusion
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ore uniogtPy,' o 8finb ' Rt Suc Be B i o8 et e sppaition
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[0027] The top and bottom portions 101 and 102 seal to an aortic patch or

other tissue by clamping the aortic patch or other tissue therebetween. The
compression straps 104 are used to force the top portion 101 and the bottom portion
102 together and may be made of a resilient material, such as an elastomer. The
sealing ring 103 may or may not be captured between the aortic patch or other tissue
and the top portion 101 or the bottom portion 102, or two sealing rings 103 may be
present and captured between each of the top and bottom portions 101, 102 and the



present and captured between each of the top and
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[0031] As shown in Fig. 7, the top portion 101 has a top sealing surface 108.
The top sealing surface 108 may be made of a soft elastomer, such as, for example,
SANTOPRENE ® made by advanced Elastomer Systems. Any other suitable
materials may be used as well, such as silicone or flexible polyvinylchloride (PVC)

and the like. The top sealing surface 108 is shown in this embodiment as elliptical,

although other suitable shapes, such as oval, circular and rectangular are also



and the like. The top sealing surface 108 is shown in
this enbodinent as elliptical, although other
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1kGing and/or spreading the patch across the bottom sealing surface 112. The hole 114
may be designed to accept varying patch or other tissue sizes and/or patches or other
tissues with multiple arteries.

[0037] The bottom portion 102 may include posts 115 that protrude
outwardly. In use, the compression straps 104 can be wrapped around the posts 115.
Other suitable structures, either known or hereafter developed, that are capable of
pressing and holding the top and bottom portions 101 and 102 together may be used in

place of the compression straps 104. For example, rigid clips or compliant springs



O her suitable structures, either known or hereafter
devel oped, that are capable of pressing and hol di ng

wao b@4pos3eand bottom portions 101 and 102 t oget PET/USY3/026490
be used in place of the congdlession straps 104. For
exanple, rigid clips or conpliant springs WO
200/ 68 38pRET 61162 06 RRGOAraps 004raheh clipe dr Fprings ave be
of the conpression straps 104. Such.clips or springs

ragdseof apy geitable materiah sihms @5 EPIaslc such as netal or
| asti 00 T, F is ' ce e
Com Hlar A BOHEATIRR A Ref ey Spostioning

CARRBIEITEIY thal dvenlémeits Sctpreposiorsng stafoture 111 bf thie toghgortion
top portion 101. In the_enbodi nent shown in Figs. )
716, Tn He qubodipentshevn imFigs. Tobithe Brepositiogingsiyanrekl 14s

bar and the c | enent ar - DOSI 14.9n| .

19 PS aipd R SRRk SR SRR e {1435 Wi s o
Opaifl 4fHIBRS oMl Riges. aDh/heokg 88 Rarighe pledralily cagdgethd tee to allow the
sealing surfaces 108 and 112 of the top and bottom

pesrliigsstaces1 (randiid2 of grertepranchbotiost apttieps HY% @d 103 to remain

I .and cl i Ng. . sh
ChAS B0 LAl BB URARERLE0H: bRnbiles 13
SiddUaib4hBshe fiytsiRiblk bRweures, chisraabivaror dereftianiticlopdithat
cooperate to provide pre-positioning of the to

and
betopenaiepgo provdaspreabsieding@f the[top 3] bottons pexkiens EO Iyl 102.

conne gltog aolAE %Qg‘%% ?1{0%1:5: %gﬂé ﬁgﬁﬁ}f&%%ogllh? RS 5}}(“”.8%{‘%?}&1; may be
abdnakdad 11t Bodm $Efidnl 10024 1thsuBeit ntyrieaiagdely Or hatBtidRfly be

portion 101. The positioning structure 117 is designed
t connpaed toi tha taprortiem hell. al Q@ sitienigisractuee 11ds degned to

and/or the or | at.fo or chair,. The QS k1 oni .
ooty he Sarpy e afli® o ey Bador (S Spah it Meir. The
apdsaiohidEdtalchte 11 Prlal@lso %éﬂé‘éﬂ%&r@dl@@oﬁﬂ&i e aktBe relafiadto the
The positioning structure 117 helps to hold the artery

atannalafli0R @dd/oe thei cogana richelpokipigning streepret He helnsde holdtmartery at
ti t.wi st { db Ly. i ti i

© e atiph S4Bl ook BTGB T B B STl poned By

[ QAU y &MY 1h8 Whidul LTORSH o of SALPIESOr dhbR.

positi'oning structure 117 w vary depending on the
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103 is shown in detail in Fig. 9. The sealing ring

1 systemnar EoURRBidAs s pondi ng to the shape of the

top angfeai| Pt &Bmplary sealing ring 103 is shown in detail in Fig. 9. The
sealing ring 113 may be shaped corresponding to the shape of the top and/or bottom

portions 101 and 102, particularly the top and bottom sealing surfaces 108 and 112.
The sealing ring 103 may be constructed of a soft material, such as SANTOPRENE ®
made by advanced Elastomer Systems, silicone or flexible polyvinylchloride (PVC)

and the like, which allows the sealing ring 103 to surround and follow the contour of



portions 101 and 102, particularly the top and bottom
sealing surfaces 108 and 112. The sealing ring 103
woreap4boerseonst ruct ed of a soft material, such aBCT/US2003/026490
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[0045] As shown in Fig. 12, the top portion 201 has a fitting 203 that is used
to connect to a perfusion machine or other fluid source, for example, by tubing (not
shown). The top portion 201, or a portion thereof, may be constructed of a clear or

translucent material that allows a user to visually check for air bubbles. Any air that is

present in the cannula 200 will collect at an upper portion of the top portion 201.



to connect to a perfusion machine or other fluid

source, for exanple, by tubing (not shown). The top
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[0050] Similar functionality may be accomplished with other arrangements,

such as hinged clamps or suitable springs. The bottom portion 202 may comprise a
rigid geometry that allows a snap fit either into or over the top portion 201. The
bottom portion 202 may alternatively comprise a hinged part that closes to lock onto
the top portion 201. A suitable spring may be designed to define a sealing surface and
engage the top portion 201 to squeeze the aortic patch or other tissue to the top portion
201.



rigid geonetry that allows a snap fit either into or

over the top portion 201. The bottom portion 202 may
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t age top portion 201 of the cannula 200.

[g@]tsﬂftﬂgf’%“u%gfoghom a perfusion clanping apparatus or

cannul o3P FacG9ERiviAda ﬁ&ﬁﬁi&ﬂﬁl&ﬂpiﬁé%ﬁﬂ&rﬁﬁ%loﬁ%?ﬁ’lh@@m
pable o

of the invention. The cannula 300 is "‘capa
careardting top ihird exemplaryeenaradameng of tife inventiogadhe oarmula 300 is

erfusi gn _machi ne or . . .
pcapaglsé 0 connecgng one or more arteries of an organ to a perfusion machine or

system particularly when no aortic patch is available. This condition may arise due to
difficult anatomy or living donors, when a portion of the aorta cannot be taken. Part
of the cannula 300 is inserted directly into an artery and a suture, elastic band, vessel
loops, adhesive, staple or other fastening mechanism is used to hold the artery in

place.



system particularly when no aortic patch is avail abl e.
This condition may arise due to difficult anatony or

wo poavisiagrsaonor s, when a portion of the aorta caP@DUS1963/026490
taken. Part of the cannula 380 is inserted directly
into an artery and a suture, elastic band, vessel
| oops, [0a8Hies The carmtmB06 compois¢ser canasladoily gomﬂnfegahly also a

dto hold th t 004/ 014838
o lesd LoTtol G0 Srsely b0 gl abs, N conl o fact, o,
2 ARG ?,%&EH%Iﬁ Ao B kRS Yy also a cannula

nount or I'oni ng structure 308 that can be used to
connecfoosbe @anhowain E@Ol& (bheacmnnu]g@ndem hztsraﬁttmg Shathat is
(not shown). [0056]. As s i n Félrlzr e cani tb

besteg (oo nerfiltlplﬁglas 5 brather 18t saBke- o R O (pine

0
SRRSO PERA R LI B s o
Ofle@ RAahil0cent hategaf tharaldes aasestorvisialig chdckdor ait babblesr Any
translucent material that allows a user to vrsu? |y
chiediat fsqresgnt infhesnawla 3RAyviLl gpleqt ggn ynpeppertion of thy cppula
gn(ﬁ{ﬁog 300 will collect at an upper portion of the
c body 301. [0057] A second fitting 303 maybe

provi da@son thecemiiing 308 ehay3R brédded gt theicaguibisdyr301 for
air bubble renoval. The second fitti ng;é)SOS conprises a
ppmmmgandéqrw bupble rermevelp hipersend fiffimg S GREPFIFE Bt or valve

3 al so
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Padralila8) for ameiﬁ@ caylcbmﬁbcua@mbmf &thaﬂﬁﬁfeﬁeé mqraragler;meﬁescnbed
or other structure may be used for fittings 302 and

3g® e Somdprdine scematuy ar efbenstzoramgy bp sscdfor fittings §P%and
384%that extends fromthe cannula body 301 and
(t) nes a lunmen 307. Al so, the cannula body 301 may

have aj oo‘sbgn A% 3D Tul I By 38E ial soltdk 8 StriidtERII0U @ikt @ktehfiefrom the
structure 304 and/or suturi ng7 of the artery. [0059]
¢

Thannblarhsdy 307 aad Aefinss & llumnen 30 owAlspatbe g@mhévoev Bt mpydave a

T T T T M T R A,

feat ur go39p THRUUEGPTEr AloR% MMid Ao tﬁl%‘ﬁgﬁﬂierbﬁ‘u&ﬁﬁém STHe
used to connect the artery to the cannula 300. The

s etcuntine § 0ff eztyheef Saﬁaumyzebm :a:cgmbmdat@t\raabuwammmu and may have

P agecige e all el pocagiatss Wi a s ey hepiF At s Comneet the

t Qﬁ‘é S t&%ﬁhﬂﬁsgod OTHORB& R Ratihd ioaaiaxy ts@@yubs&huauy annular
hereafter devel oped fasteni ng nmechani'sm

s gragove,LasehGod mrEng kfe arsabltandially asmﬂar r&l@sxr @mas of sidg¢s, or any

EPQ’?{ %%Lgimr % s1g§§: t(o];‘gﬁgle%a lflf zg;y \é/vn or%ereaﬁer developed

P @ syeri R edHaRishid erne Rt A HatSy bd M8de of a soft elastomer, such as, for
example, SANTOPRENE ® made by advanced Elastomer Systems, silicone or
flexible polyvinylchloride (PVC) and the like.

[0060] As shown in Fig. 17, the positioning structure 308 preferably has
locating features 309 that may be used to position the cannula 300 and the artery of
the organ, as described above. The positioning structure 308 provides a cradle 310
that preferably receives the cannula 300 such that the cannula 300 may rotate about

one axis. This allows the cannula 300 to hold the artery straight while preventing



[0060] As shown in Fig. 17, the positioning structure
308 preferably has |locating features 309 that maybe

W@ 2@d/0178390si ti on the cannula 300 and t he art ePgT/082003/026490
the organ, as described abovd5 The positioning
structure 308 provides a cradle 310 that preferably
reeeiensisningef tdaratayn AOthosudh thembadimentafig.d 73be cragie 310
rotate about. one axis., This allows. the cannula 300 to
Hefarmed by dopks fakseneageghe Cmul?@"’ﬂ?/%ém ing WO
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the anbsry. RELhSENLH ARG dohiifl St i 9 o
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| a6 PRABY CofechiOnivabing gf te@erfosionnraehiae besysem.of an

organ to a perfusion machine or system (not shown),

for 0863 eThegamglyfdBis hevmdndidilsgn grclaspd opdampiason
machine or .syst 0 - i oy
TGS 5K ROt (305t o
19riith 301, @Hokiofabrea Ul b eenling fiegcidbanll sompRsdangirdps €84, As
a top portion 401, a bottom portion 402, a sealing,
rshagninFigdd, bespredast s sunpapsd adatives thegdaiiprm ¢)0Fyig the

18 tlhe cangblé/a 400 is supported relative to the

FPIPHE B0 Vi a the cannula mount 500. [0063] The

top an@obsft t TR BRY dnldBofoAPbriasid 4002ns 86t sdabtckh &dtid patch or
patch or ‘other tissue by clanping the aortic patch or

otthertissiskydanpingghetabepatchrpeotherdifspedeichptvien.aphe 4104

may be used to rce.the.to onrtion 401

R EP oA G55 brerne B b s n0F ghd e botiom
I Sottibih 808 toFBtheF kil maPbiehadsofivediliagiRaterial, suthes seébitbier.
ring 403 may be captured between the aortic patch or

ol esealing sng 48hmay he capterpd pefmicen fhesotticprigtoer athg tissue and the

gtgtﬂltplgﬁlﬁﬁlo qtl Ir?glgjfg %%i ]%Oltﬁg]ﬁ{ Igog‘ii{)i?% : ?Iﬂ%ﬂ%@o%%tgeﬁﬁbgg@]%ﬁ the sealing
?1}11??@@3 #0ftealaPRat neTdbthp: &BioR k4401 has a first

ing 405 that is used to connect to a perfusion
machi nfP064] oflhe torf partioh 4Wluas @, firkiofiitting 469 that ispiged igksiongect to a

h . The first, fitt] 405 is in. fluid
CORTHATCRNUIRS Shothe (L Rt P S PR HBRE R Spemy pe frst
bﬁ&fn%@o G i A0S cABhuaReidDRIR IR dHaRBeforhed fhBethe tdf18hd
top portion 401, or a portion thereof, may be
clootton pottieds 461 and 4Rresphuoeght togethera Tk tereprirtiom#@l, ioah portion

that allo a user to visually check for air. bubhbles.

| #itoqd rehrsousaed & fteaienr os SRS mafy oL PR HpR o vser

| & NEEHS Thedk ol B bERRIAU TR b 24 b B lorRhtedRs YRRAT, any air that

portion”406 of the top portion 401. [0065] A second

f istprésegt hQle oaypulrewitircolled etiaroupteh porttiop 406 of iherioptpdrtibnd01.

[0065] A second fitting 407 may be provided on the top portion 401 for

priming and/or air bubble removal. The second fitting 407 may comprise a port or
valve for such purpose. The second fitting 407 is in fluid communication with at least
one of the first fitting 405 and the chamber formed when the top and bottom portions
401 and 402 are brought together. The second fitting 407 may also be used to
network multiple cannulas, for example, by connecting tubing in parallel, for example,

by running a split infuse line to the first fitting of each cannula, or in series, for



primng and/or air bubble renoval. The second fitting
407 may conprise a port or valve for such purpose.
wab@4memsend fitting 407 is in fluid conmuni cat PORUSZ0031026490
at least one of the first fil6ting 405 and the chanber
formed when the top and bottom portions 401 and 402
akemplepbgbinntoges the first Fittmgadacanmfla ta thageopd fitting of agether
be used to network nultiple cannulas, for %xang(“etfg}ﬁ
cenmdat Stapdard bres geemetpaeTAthes Suitahly STERCHHR Mty begijed fot Hitmgs
rdani split infuse line to the first fitting of
é?gﬁn@g'gﬁul a, or in series, for WD 2004/017838
PCT/ U38065}/ 026 4i2fwn ihtFigcambleeop byrtion Ak bad aipptskaingisneace
fitting of a cannula to the second fitting of a othf:r
98 n (Fha topsteaking purface 48 gephemage 8f 2 8o sﬂﬂstgme’& a’iB‘ﬂba& ot
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tQRals16 ok HR1SHET BE Bsed 40 Gell;dueh bofilis@ad drpxitle pelgenyloBoride
maybe made of a soft el astoner, such as, for exanple,

ﬂwmm@ I(kel) Theder snplingisuafree d0EISsbpyrRdn thiy enRefimenias
: i t t er ,
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| didefoonidngplited. seal ing surface 408 is shown in this
enbodi nent as elliptical, although other suitable

shapes0067]c hThe topwpertioncd (A guayainclidel fixeeragmbira sl hibat hold a

| | ated, [.0067}, Tk - .
SR IR e P Hhe TR bR lcdoRy ARfnf Bl coniion.
CEHEY-EAS hitthbetd ARSard Sifbwd dsbokts en BRNDOL ower, bfly cuitable

clanping condition. The fixing nenbers 410 are shown
asruptvise that is cEpaple olxetairong:the comprapsien stras| 494 mayhedred

LR A e .
A, #HrevReADeRFhdy B part i thedbbtRA poréibn 449.1In dth@S#ords, such

menbers maybe part of the bottom portion 402. In other
wisatdess of thehcaniela 09 smyde revetsedannul a 400 may be

.. 0069] As. sh. i.n Fig. 21.. .
por t1 oHORY R3ShavE it gt s 56 i Exiph A2 B Fflen seating
CRIfES @Pffill%t &Héﬁp&@ WitRhS 8R! s'bﬁlglgséﬁf%@&m% Ofhe t;:ﬂ‘ﬁl@m sealing

bottom sealing surface 412" maybe nmade of a soft
eduatitoAE2 magbe madh of heoft dpstemet, anyithihd wpsecalg sunfhes 408. The

bottom seal i ng surface .412. may include a flan 4

PO b R s e ey inckirs & Hang a0 3 Slen BLSw iy grhe
PRSI [ ' 204 Portd 1
DBBLE IR BEL LipSLalL Ly B o pRNEBM B bl
ofor exdaple} hysslamping thdaorfi¢ patgeoridiBeisste todherflmmge 413 with

surgical tools. [0070] A hole 414 nmay be located in
t FEIBOR H#BOIPI0n 402. The aortic patch or ot her

ti SsueygsoPOS h@ag nh ob fslielith HlboRRAFSbrEH 20 T Rric

patch or other tissue is positioned by feeding the patch through the hole 414 and

laying and/or spreading the patch across the bottom sealing surface 412. The hole 414
may be designed to accept varying patch or other tissue sizes and/or patches or other
tissues with multiple arteries.

[0071] The bottom portion 402 may include posts 415 that protrude
outwardly. In use, the compression straps 404 can be wrapped around the posts 415.

As discussed above, other suitable structures, either known or hereafter developed,



| ayi ng and/or spreading the patch across the bottom

sealing surface 412. The hole 414 nmay be designed to
w@ewep178%ar yi ng patch or other tissue sizes anPlDUS2003/026490

patches or other tissues witly nultiple arteries.

[0071] The bottom portion 402 may include posts 415

t fhat arp caplabledd pressihgand hyldingrhe®p and Fmettcmlmrtmmsi‘l@h and 402

strags 404 can be vvraptptgd around th gﬁ%s 415,

diogeiherdery baisgd In plepre? P SHBF I FERD ei t her

known er 4. .
L S o
hgdsttionghgt d&acm Mabmﬁpwmmms 4 preAsostirpnadrué@ize 411 of the top
toget her may be used in_pl ace_of thg%conpress jon

smqu@‘s49l1941n thoemnbydumkat evndntesr t8-bh hoprermasitioning sucture
]l(‘:ll'p Qst e%% Rl Fae & lélh&ﬁérg%}r %5&&5&%?%?3& neg i 1s shown

s a pre-positionlng tur

p&sr | pa(ilfbf‘}'@ﬂ;ks | Thd Ksvke predathibip Bhgagh dvabarito Hilgs thelﬁalﬁ% surfaces
t he pr osi tionin ibstructure 411 i s shown as a_bar

affeB %tnldé“g@ﬁﬂ?eetﬁﬁﬁtl gtigsn porsiens 40 loadAP2<te rermaig parallelpriog to

T s X T

t Hethé P a@ﬂ%oﬁ@mtpwmmmn ané 48Dk1Aive td 07 irdtiiee Ml should be
parallel prior to closure and clanping, for exanple

bxynqgrsmddﬁﬁgh%wttpps/m and 4 Adnayi heey sihipriimcturey, eithe

and .bot I
B0 R ATMRE 0y 808 S P bYSy fug g oo
4%0@{1&,1{13@5 fRyhE 4ny suitable structures, either
known or hereafter devel oped, that cooperate

pr ow d0FHle- posixeinphirnspabing rihg49%js shawn ubéwlénf Fig. 22. The
402. 073
oan iR 0 e e oSy SR RBeb R, iyl o

4BckibRYAe A aRe AR SHPOB e Ehditottbieses @rﬁeestm dn@@12.
and/ or bottom S%rtlong}pt%m@%d 402, paﬂrﬂtaglocul arly the

t Bhe sealingong 403 mexbe Aonstueted ebe sofomatenial, such as SlAMTOPRENE ®

e Popdv el i TR AR ot E Tisploufo A Rulygentorce VO)

EhRstho RS, wikst S6ws thé lsd:a‘l»ii?ig ﬁn@ uo3 tdi‘sﬂrwuﬁd and follow the contour of
pol yvi nyl’chl oride (PVQ) dthe like, which all ows

t plequsealcaleinm deppsito 8n the a@ctrcrpﬁttnhcbraxhl@brm@$ueo\ﬁhemeallng ring 403

cont pur of ue or.calciu 0Si t the aprtic .

P R, Spen R Col At e Rbbich 5l OB B g seating
agihePg0d Bat thk %oﬁ&ﬂ'@.leﬁﬁ@%ﬁ’ﬁdé 419. tFae e)‘ézﬁﬁtﬂ@ Rfshédn h?ﬁ%t 22, the
one of the top sealing surface 408 and the bottom

sealingigng 40F meg haviea rebens 4¢X dmp isshapsl tolsovgly irecefiedhe @9 sealing
the sg@%i ng ring 403 may have a recess 417 that is
E@ﬁ snugly receive the top sealing surface 408.

52? R b ARG in e 22 s
AGBegrallwith the seatiggmmgt408] Thisrategenzent ebolitatessepad &t spyrately
position the straps 404 relative to other parts of the cannula 400 as well as a need to
secure a free end of each compression strap 104 to the top or bottom portions of the
cannula 400. The tension of the compression straps 404 may be varied, for example,
by engaging one of a plurality of holes 419 to fixing members 410 of the top portion
401. A textured surface, such as ridges, may be located at an end of each compression

strap 404 to increase a user’s grip for tensioning the compression straps 404. As the



position the straps 404 relative to other parts of the
cannula 400 as well as a need to secure a free end of

W@ 20h/0cm8aPr essi on strap 104 to the top or bot t PET/US2003/026490
portions of the cannula 400.18The tension of the
conpreSS|on straps 404 maybe varied, for exanple,
ejoggéssign @n@wfmaircptemmhﬂ:d lyl usé, thotopsind bottem portiang éOl And 402

menbers 410 or 401.. A text d
éﬂ?h%%%mu%ﬂgﬁagﬁnﬁ éa§§H1 ﬂEmFaégﬁed a?xagr:nd of
each esgg Qﬁ usstd ARDVAOAN it BRREurRs, CRBEr IS0l o?

for t n| ng t e conpression straps 404. As the WO

M@ﬂ&&3&p%dﬂ$ﬁ@é@hﬂlﬁ@#9ﬁb8sm§ ambingdimgsheotopsnd bpgom
404 are tensioned in use, the to gog bott om port ons

Aprtiensdt0l gnd 467 tagriber man b 45e0B P the|comPrSyRP ?PW“
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SRR Sh A s PO e AR 8B DS o comprsin
deraps oped, that are capabl e of pressing and hoIding

t he t%ﬁ and botton1 partions 401 and 402 toge
maybe Q8% phoyaeingfies He thegsprda giogpt %qq,lé%gSla}@fﬁl to position

tﬁe 8%%@40%’&15{1% &htﬁ!a %?@%Eﬁ%ﬁ)‘ l@mugg&lhﬁtg%?e J['&g}o{ulg fela’uve to

Aﬁe @ht@fﬁﬁn 600.FTHe cabBulatheunt 800 tklps tochodd ttfe%terﬁoﬂ:tesorgznﬁai a
to position the cannula 400 relative to the org

fivend tenseamrandhplpsde seen tha grtemnydrosy heing visted of ﬁ%’iS%by sogurely
PR PG RO Qangesc IR bR B e pERGL OGS 0 1O C Lhe

ah organ a ension and helps to

keep t |:067‘7J]r t BeMil bPMekehmiga ottt 300 adtordinges srdfolith exemplary
secure positioning the cannula 400 in relation to

t mbqﬂna@nt@rqﬁmw in [Fiog ?3] Tizhpnid by userstped ¢t sentan festiaes

t rt r
SRSk el bl RGOSR0 e SIPARL R0k Pl
fﬁﬂtwéa@éd ortl@s etHeb eBurlifer)] ceeaineBatRs HoRribad i llodatsdbithe cannula
500 or the cannul a 400 nag be reversed and | ocated on

t eunrst3Qe or themlatﬁém 6Q9etr1t13a qreveraed anddoepsedton the@thes. Thus, the

ocC d on tehe nhula. H(E] t51001t1%r the platform 600
nIfa/"s'/:153 Al AL L énl T’%é at &4 6% THe ™8t her. Thus, the

parti clab?g] aThePERIRNhour 500 hikss pat M@b@caﬂnan@/c"u" or "C" shaped
limting. [0078] The cannula nount 500 has a pair _of

spmsomﬁqza atwe adaptsd to cwm@mhbe&mgam eanppeiongEm; fieh agthe first

PRl R 0B S SRR AR s s n
Cé’tfh@hhh@nt‘l@ﬁure-@@ﬂ aﬁgﬂ&lﬂtcﬁeﬂg@ se'é%tm ?@@ str@dtﬁ@cm R the

feature 504 adapted to engage a separate sup ort
splatfotnu @), Mpagtetsnpporptstmctm mag0e paﬂi@ét@eﬁ@tfmoo such

e R R T e
U8 sBbeRdtt %@bﬁ%@fmﬁ}é R6PBE 1n\i€ﬂ>éﬁdenthh%nﬁ€&é’d @ttﬁe PHEBRN 600

structure nmaybe i ndependently connécted to
péueh fticat meaiaﬁnuls ohint He(t istchenectediodisectip tmthe @@a@fqrm 600.

conn ec{o%%]l ”% fregt%}é \;alglo}lsh gxe?np?t for rt'>nog1ments of the cannula mount

assembly according to this invention is that the cannula 400 may be positioned or

located relative to the platform 600. For example, as described below, the cannula
mount 500 may be movably positionable on the separate support structure.
Alternatively, the separate support structure may be movably positionable on the
platform 600. Thus, the height and/or position of the cannula 400 relative to the



[0079] A feature of various exenplary enbodi nents of
the cannul a nount assenbly according to this

WO pwentlises i s that the cannula 400 may be posiPCDORH03026490
| ocated relative to the platfiorm 600. For exanple, as
descri bed bel ow, the cannula nount 500 may be novably
g fdrinetalhe terndjisede ;aelnama dasppd positénalictlatiomship between the

:Imﬁmaﬁt o 3&%& ¢ Blora OB, dler S g S e Ao AL
t he “WAoBH 6555 B Blod s GORN 8RR AoRloRe fhnuta
TRy S0@ tjehdwesl ad eeparabd dwments,dhs canndlapnaint 506G alay be integral
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eh& B 8dsSanell REre6elne b ndbutbifborbion 60ﬂ}lhabexteﬁﬂsﬁﬁj’rﬂla base 604 of the
part of the cannula 400. [0081] The attachnent feature

FlatforaydP®. an open slot as shown in Fig. 23 that is

oxct endior o0 R BALEr @ TR L DAL beLieBtERbIA S floves
@ acsndBodite thd erodBEAg Hbiéion 502, myé; &han fRShouRg poetdn 602 is
506 that flexes to accommobdate the nounting portion
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cannulyg [o Sogm. NtheXdfindh nﬁnﬂ@ 500 &q% Hfé'hﬁiéta "3d16448 rﬁdaﬁalﬁsaﬁ.e For

604. ] The cannul a nount 500 may include a
erxempkes therresilivan vath 506 Ii’-iﬁﬂy m@lném)p@r of svbstrtédllyi narallehex tensions
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%@)@ apd Iﬁétﬂfealmmafkgrng'@érﬁérﬁ Bf th@ngﬁﬂéijﬁﬂt SﬂOSd?l the mounting
facilit nmovenent of the cannula nmount 500 on the

oot 603 to pbtam odesdB2 positiobphihn cm40()sidlapas (8] thc plagform

t annu relative to, the atf

B e e darerGoR ot dey Shg Srfernet i alfne warde

%hﬁ&ﬁn@y fi5x8&he F&ﬂwh?%l@ 586 hiag bE g dsheeir esi lient wal |
may "be used as wel 4] As shown in Fig. 20,

t he f |[0084]gsAsﬂfﬁlﬁ>vmm 134972(}@ ﬁt’nngSlME ahil 409 maypmludeoﬂa:nge

418 .and ectiv hat heI a .user
gogtionsat taﬁé 46, gﬁ?ﬁ%l%@@ﬁ%helme)éﬁ ofRsitipp ﬂ%q %@gula ¢80 to
4 n@Hn
SR
f dhaprglepqpideitsi SOR sas4h8wa il F122 08 e @hérflamgge portions 418 and 420 each may

have one or more protrusions 422 on an inner surface 424. The substantially "U" or

"C" shaped portions 502 may have one or more complementary recesses 508 that are
adapted to engage the protrusions 422 when the substantially "U" or "C" shaped
portions 502 engage the fittings 405 and 407. The engagement of the recesses 508
and the protrusions 422 restrict rotation of the fittings 405 and 407 relative to the
substantially "U" or "C" shaped portions 502. Thereby, rotation of the cannula 400

relative to the cannula mount 500 is restricted.



have one or nore protrusions 422 on an inner surface

424. The substantially "U'" or "C' shaped portions 502
wWoreop4l08x888 one or nore conpl ementary recesses SPEI/URAD3/026490

are adapted to engage the préfrusions 422 when the

substantially "U" or "C' shaped portions 502 engage
the fi (908ahs TheSonfigrration amifns festgrae efitha cargfula meunt 500 will vary
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[0089] The cannula is then positioned and attached to the platform or chair
so that a flow of fluid through the renal artery can be established, preferably with the
renal artery extended straight.
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connected to the first fitting of the cannula. The second fitting is then opened and

flow of a desired fluid is initiated. In embodiments, air bubbles can be detected
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assemblies according to this invention facilitate interconnection between an organ and

the perfusion apparatus, transporter, cassette and organ diagnostic apparatus.
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Wil e the invention has been described in conjunction
with specific enbodinents thereof, it is evident that
many al ternatives, nodifications and variations may
be apparent to those skilled in the art. Accordingly,
t he exenplary enbodi mrents of the invention as set
forth herein are intended to be illustrative, not
limting. Various changes may be nade w t hout
departing fromthe spirit and scope of the invention.
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IS 1. A cannula for connecting an organ to a fluid
flow system conprising: a first portion and a second
portion, wherein a chanber formed when the first and
second portions are brought together; a first fitting
on one of the top and bottom portions, the first
fitting in fluid communication with the chanber
wherein the second portion has a hole in fluid
communi cation with the chanber and adapted to receive
a section of tissue and at | east one sealing surface
adapted to secure the section of tissue when the first
and second portions are brought together. 2. The
cannula of claim1, wherein fluid flow through the
first fitting is substantially perpendicular to fluid
flow through the hole. 3. The cannula of claiml,
wherein at |east a portion of at |east one of the
first and second portions that fornms part of the
chanber is one of a transparent



material and a translucent material. 4. The cannul a of
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claim1, further conprising-a second fitting forned

QHH@I‘T.[EISJCLAMEU]SSt and second portions, the second

flttlnglnf|UI communi cat.ion with B carrberthat

i s for d whirsarpa fqrcgnesiipg TpersAR i Fl

Q{O& together. 6. The cannula of claim§5, vvherel n

f ow t hrough the second fitting is

subst anti al | ¥ fipeppeiodiaadih ascond pbitiondwhémein 4 ¢drambghforined when

hole. 7. The cannula of claimb5, wherein the second

fthe ﬁxsﬁ@n%%ﬁeﬁwg@yoawp@mhﬂea@hm a vent and a val ve.

8. The cannu , f :

i s adapted t%ﬁrsgglﬁtn nr8n§ onl‘ié P%@}gsgff’&ﬂ% tiééefé%ﬂgttmg =

m%rﬁrnuﬁlcaffmwﬁhmlmldhambér cl ai m 1, further
conprising: at |east one fixi ng rrenber aon, one of the
first and sevBeigingse sscendportign asa‘t‘ h@l@ggﬂu]@rﬁgmmumcatmn with

ﬁg@{a%ﬁ%k ?ﬁd géalp?e[& t8 rréc% g%e%[n a(}ltldrhg %t Ag?%?aﬂglg surface

Saﬂﬁlﬂe&i tosectiieGhe @d&doﬁ Of ﬁﬁ@@@@ﬁeﬁ ﬁﬁ ﬂrsﬂ@nﬂgeccﬂﬁlﬁ@ﬂiorﬁ are brought
that the first and second portions are brought

ttegfdidier . WO 2004/ 017838 PCT/ US2003/ 026490 24 10. The
cannula of c I ' ' o
di sposzgd be %e%ngylﬁl Olff: faﬁﬁl &]B%E{c,de@%ﬁ tﬁf&%‘h e @%Pﬁttmg 18
%Qﬂﬂﬁlﬁ&ﬂly@@r@hma@laﬁtdmﬁdiﬂﬁw thiodgh tﬁeaml@eal i ng ri ng

11. The cannula of claim9, further conprising:
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the chamber that is formed when the first and second portions are brought together.

6. The cannula of claim 5, wherein fluid flow through the second fitting
is substantially perpendicular to fluid flow through the hole.
7. The cannula of claim 5, wherein the second fitting comprises at least
one of a vent and a valve.
8. The cannula of claim 5, wherein the second fitting is adapted to
connect to a first fitting of a second cannula.
9. The cannula of claim 1, further comprising:
at least one fixing member on one of the first and second portions;
and
at least one compression strap arranged to wrap around at least part
of the first portion and at least part of the second portion and to engage the fixing

member so that the first and second portions are brought together.



a conplenentary pre-positioning structure fornmed on
the second portion, the pre-positioning structure and
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surface substantially parallel to the second sealing surface, to secure the section of

tissue.

14. The cannula of claim 13, wherein the relative movement permitted
by the engagement of the pre-positioning structure and the complementary pre-
positioning structure comprises a pivoting movement that allows the first portion and
the second portion to be positioned relative to each other such that the first sealing
surface is substantially parallel to the second sealing surface.

15. The cannula of claim 13, wherein the relative movement permitted
by the engagement of the pre-positioning structure and the complementary pre-

positioning structure comprises a linear movement that allows the first and second



at | east one sealing ring disposed between the top and
bottom portions. 19. The cannula of claim 18, wherein
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20. The cannul a of claim 18, Ztherein the first portion
has a first sealing surface, the second portion has a
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at least a portion of the first portion is one of a
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sealing ring comprises a plurality of complementary details corresponding to the at

least one of ribs, ridges, cuts and protrusions.

22. The cannula of claim 1, wherein the first portion has a first sealing
surface, the second portion has a second sealing surface, and at least one of the first
and second sealing surfaces comprises an elastomeric material.

23. The cannula of claim 22, wherein at least one of the first and second
sealing surfaces comprises at least one of ribs, ridges, cuts and protrusions.

24, A cannula for connecting an organ to a fluid flow system,
comprising:

a first portion having a first sealing surface;
a first fitting on the first portion, the first fitting in fluid

communication with a hole that is formed in the first sealing surface; and



fitting and the hole forned in the first sealing
surface. 28. The cannula of claim27, wherein fluid
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36.. A cannula for connecting_ an organ to a fluid flow
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The cannula of claim 24, wherein the pair of opposing flexible arms
is arranged to wrap around at least a part of the first portion and to engage at least one
fixing member on the first portion so that the first and second portions are brought
together.

33. The cannula of claim 32, wherein the pair of opposing flexible arms
comprises an elastomeric material.

34, The cannula of claim 24, wherein the second portion comprises a
one-piece flexible part.

35. The cannula of claim 34, wherein the second portion comprises an
elastomeric material.

36. A cannula for connecting an organ to a fluid flow system,
comprising:
a cannula body having a first fitting;
a portion extending from the cannula body that defines a lumen that

is in fluid communication with the first fitting; and



40. The cannula of claim 36, wherein at |east a

portion of the cannula body is one of a transparent
woreaoe0imBs and a translucent material. 41. The PERT$1083/026490

of claim36, further conprisi2ig: a flange fornmed on

the portion extending fromthe cannula body. 42. The
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bei ng f or ned sepyringdeasireondhd paren axignding fiem the eajniasbody.

WO 2004/ 0178 E?C%{u asgf%?;ﬁ 04?2?4219 1 %e%cgcr%i-ﬂh %ea%&%%g}%llp}éses at

of cl aim 48, one o ir econ

PRESt bAS ST £ BFBKE 8f@Ba tilge.cannul a mount. 50. The assenbly
of claim45, wherein the cannul a nount has an

att achdfent f &he arauiieisian 360 whargiyhe podwpaxianding from the
SRR o B Sin BT BB BRRSIRLY, 018 4L 20,
slot. 45 A cannula mount assembly, comprising:
a cannula having at least one fitting that provides fluid
communication with one of a hole and a lumen;
a cannula mount adapted to support the cannula;
at least one connection arm on one of the cannula and the cannula
mount; and
at least one arm holder on the other of the cannula and the cannula
mount, the arm holder adapted to removably engage the connection arm.
46. The cannula of claim 45, wherein fluid flow through the at least one
fitting is substantially perpendicular to fluid flow through the one of a hole and a
lumen.
47. The assembly of claim 45, wherein the arm holder comprises a
substantially "U" or "C" shaped portion.
48. The assembly of claim 45, wherein the cannula comprises a first
portion and a second portion, one of the connection arm and the arm holder being

formed on one of the first and second portions.



52. The assenbly of claimb51, wherein at |east one

side of the open slot conprises a resilient wall. 53.
wabmsassesbl y of clai m50, wherein the attachneet/Us2003/026490

feature conprises at least @8e of a clip, a clanmp and

a snap. 54. The assenbly of claim50, wherein the

cannul4g, nounTheasanblyes chim B8 kyhgreintdneof theafirstakdi saemd

the attachment feature, the connection armor the arm

morténs compristsdhe eamuleamaBlint  ext ending from the body
portiaqp. S5. T]ix@fss@rﬁ?@'gflc}ﬁirﬂf% ClAbBindRe cdtiuid¥8bunt has an
conprising: a east “one proftrusion on one of the

CAIAMhént Faturt Adaptefoldn@agedistbaratessngpat singdme. one
conpl enmentary recess on the other of the cannula and

the dnnul allmassemblyed claim SOnwhersinghe adarhment fealugcomprises

engage he protrusion when the arm hol der engages
t gbpggglﬁfécti on arm the engagenent of the recess and

the pnOt r usTENags@RbN oFlciang 5t hehereinadtilest @fe sideeof the open slot
connection-armrelative to the armholder. 56. The
acoswmisese hilientawvall.55, wherein the at | east one

conpl nt ar re i$e ' .
rconpl nt ar ?hef ae é‘glg@so.cf%g]?ﬁ.l Sﬁh‘z]h%seget#% ?{);A o% egf gefmnlwr%%o,mpnses
f 4indaBedne@TAVibsA BginpanBladhé®r m havi ng a base adapt ed

to support an organ and a nounting. %orti on adapted to

engage4 he cEhnagsemhbyinficlaim SOhwhereindhe sammlaympynt comprises a

upport.ed | at.ive, t he plat f or . +Ihe as
O Patanhal o Eing o al ek W oo G B kol notcer
r & @b cHBrulLmbii SR LR eHeliod pbRioad) ust a position
of the cannula relative to the platform 59. The

assenbidy of Thenssembly ofielaimi4?, fusder RIS portion is
novable relative to the .platfor [ WS e .
of the cannu?ta}e?s P4t P’i%mflgnpﬂgn%fn)%@iggrg%ulf%&@gggﬂnma rﬂount,
aggenbly of claim57, wherein the cannula nount has an
attachnment feature adapted to engage the nounting

portion of t hidetané complemenianOa¢ed 78 ¥® other of the cannula and the

PCT/ US2003/ 026490 29 61. The assenbly of clai m 60,
WHEREEMQURE ot t achnment feature conprises an open sl ot

and the moun{ihBRiPHE CbRAPIHRNRIY FB8ss¥Mgek MtShrBRudibidivhen the
fits through the open gl ot. 62. The gﬁgséenbly of claim

6drm hwtidar eingages themonneasiontahmg, ths cegegemant of the recess and the

protrusion restricting the rotation of the connection arm relative to the arm holder.

56. The assembly of claim 55, wherein the at least one complementary
recess comprises a plurality of complementary recesses.

57. The assembly of claim 45, further comprising:

a platform having a base adapted to support an organ and a mounting
portion adapted to engage the cannula mount so that the cannula is supported relative
to the platform.

58. The assembly of claim 57, wherein the cannula mount is movable
relative to the mounting portion to adjust a position of the cannula relative to the
platform.

59. The assembly of claim 57, wherein the mounting portion is movable
relative to the platform to adjust a position of the cannula relative to the platform.

60. The assembly of claim 57, wherein the cannula mount has an

attachment feature adapted to engage the mounting portion of the platform.



t hrough the open slot adjusts a position of the

cannula relative to the base of the platform 63. The
w@s®enisys of claim 61, wherein at | east one siBPET/U820031€26490

open slot conprises a resiliZht wall that flexes when

the extension fits through the open slot. 64. The )

assenbbly of Thapssedb]y efirdaii 60, whereieti lattaghmend fdatumeigorgprises

P S AT BB SRS R R A FeSie

aoR@rddton of the extensions. 65. A nethod for
connecting an organ to a fluid flow system
conpri@l.ng: phoussdnbly ¢ftedaimatinwhereof moverhent df therettension

secur | a sectiqn of tissue_qgf an qr . bet n th
F\Eredieh Ak OB sl adigf acnosionaf tiersanull Fiftiy® tgdhc baggof the
”ﬁlﬁff?&."f claim65, further conprising: connecting
the first fitting to a fluid flow system and visually

checki 6fy f or Thasssembiyhef ctzmmiil, awhedefreat leshomcdidangf théiepen slot
first, fitting to a fluid flow system 67. The nethod

of TR P Bezﬁl,he?lm% Byt S RSP gxt@&mfbfg hrgughBepppR ot
fittingto atht Hés@mfoig{f’?’i’ A ATBith @OSKNNG, %ﬁ%g@ygair of

fitting, in comunication with the chanber forng
whubstattiedlyfparale]l extens@sand wierdin thesesitient wratiufidxes when pressure is
together, tq allogw gas in the cannula to be renoved

£ 3hed tor 3 RRAHIER of thg sXEFEigRSieen the fluid flow system

and ¢ s, or 93 od I olRLARE af byl 3 TR ALWEIORE,

conprising: connecting t Irsttitting to
féoomprsyst em and connecting a second fitting of the

cannula to a first fittinq%\gé anot her, cannula to

al low a fl owPdingthe apatihebslathk afdyi d 1 ow system

and both can - '

further conp%égﬁ%:as%?%&ﬁg?ﬁ%%tg?%gﬂ%ngﬁ%e%?? ea%rg%%néids econd

tporengagehecminslapport the cannul a; and engagi ng the
cannul a with_t he cannul a nount after securing the

secti - of t Haemethofdol sbém 001 freher pamriseEn03/ 026490
20 or e ISR AR
relative to viseallyesheckiag foywas inathé eann@NOERHr BOnieBEng the first
¢ 1t?i?1g Itoaa t\llmuitdhﬂow system.
67. The method of claim 65, further comprising:
connecting the first fitting to a fluid flow system; and
opening a second fitting, in communication with the chamber formed
when the first and second portions are brought together, to allow gas in the cannula to
be removed from a flow of liquid between the fluid flow system and the organ.
68. The method of claim 65, further comprising:
connecting the first fitting to a fluid flow system; and
connecting a second fitting of the cannula to a first fitting of another
cannula to allow a flow of liquid between the fluid flow system and both cannulas.
69. | The method of claim 65, further comprising:
providing a cannula mount adapted to engage and support the
cannula; and
engaging the cannula with the cannula mount after securing the

section of tissue.



the cannula nmount. 71. The nmethod of claim 70, wherein
adj usting the position of the cannula conprises

WO 210a017888 t he cannula relative to the cannul a POINSE2003/026490
72. The method according to c3&i m 69, further
conprising: providing a platformadapted to support
t he organ andh¢ medngageording to slapp 6P+ further eoammising adjusting a

mount ; agi ng the.cannula nount with the platform .
Crbiongl ik g e neleu SR e frrih alisalet e Gp & e byla it
o] latform 73. The nethod of claim 72,
f%l??ﬁnengﬁc%grr%}tr)si ng adjusting a position of the

cannul A. nounThe elegtddwef clamt e whérainf aljustiag ther positpagif tigp

the cannul g mount, with the | atform 74. The et hod
ofangplaicAmpysesiEHBE hefapiae rﬁgﬂ\teﬁe Do Eva Yt he

cannul g MOUNYYE AR JaSREoAMHRUS blaltd 63, AkBEARSRing e
cannula relative to a portion o the platform that
supports thepmviiing a phatfoAn mebgietiof sappabdtheergamandan engage and
organ to a fluid flow system conprising: providing

t $HPPe HifNaBnye MQUREm 23: and securing a section of

ti ssue of an I .
portions of £ ﬁ%a%@%ﬁtﬁ%ft%iﬁﬁl}léﬁ &%ﬁfg}lﬁ@bﬁ gg@fg?ﬁ%ﬁal Sr%c"?g,lg the
f sectibest e randi ng:  connecting the first fitting to a
fluid flow system and visually checking for gas in

the cannul a Blec@g thepigaeen iy RIHOTM rst fitting to a
fluid ow s Vi ] ' fur

compri L ng: - e ARefar cHER 72 Tl Hmih Rd R et pogfon of
f the \varsintd ountaskdtiop enthe glatfose afiacenighging (g cnnilhendunt with the
portion to allow gas in the cannula to be renoved
fPlaHoLf | ow of |iquid between the fluid flow system:

and th org 7 T t-ho . C| @l L

conpri 24% ng: %@%ﬁrheg@tdl Jr%lgt}lﬁeﬂf %ﬂ gl{elr’f 4@%%% ﬁ%eog dé{thlilﬁjlrféh ©

f t @R YSdRItoaptsed@driSidyd Hdiéfdé FTGR¢ timdlRIERAO4 8Da patfion of
connect i ngha second fitting of the cannula to a first

f theplatigrra thad supneats the organ.
75. A method for connecting an organ to a fluid flow system,
comprising:

providing the cannula of claim 23; and
securing a section of tissue of an organ between the first and second
portions of the cannula.
76. The method of claim 75, further comprising:
connecting the first fitting to a fluid flow system; and
visually checking for gas in the cannula after connecting the first
fitting to a fluid flow system.
77. The method of claim 75, further comprising:
connecting the first fitting to a fluid flow system; and
opening a second fitting on the first portion to allow gas in the
cannula to be removed from a flow of liquid between the fluid flow system and the
organ.
78. The method of claim 75, further comprising:

connecting the first fitting to a fluid flow system; and



cannula to allow a flow of |liquid between the fluid

fl ow system and both cannulas. 79. The nethod of
w@b@is/17838 further conprising: providing a canPCi/aS2003/026490

mount adapted to engage and sédpport the cannula; and

engagi ng the cannula with the cannula nount after

securing t he congeqtingrp sseond; fg§ugof e cantida teer ficstifitting of another

accordi o clkai m.79. . further. comrd si ng, adj ust i a
Rt Rl £ 1B By fnid ey SR AT Ao SRS o Bhutes.
af ter engagi Nohd Methe@bNslamn W thrthdritenpaismel a mount .

81. The nethod of claim80, wherein adjusting the

posi tion of tirevidingmednaule orguni adaptadde angapg anfheupport the
cannul a rgl ative to the cannula nount. 82. The net hod
ac‘)&lg}uéar’ﬁﬁ to claim79, further conprising: providing a

pl at f or m adapi@agih tARMI witAGhOESRb1aaRs: ARENIBHEg the
and support the cannula nount; engaging the cannula
meegionwif tikssuehe pl atform after securing the section of
tissue, . and acin he or.ga n t l.atform, 83. The

met hod S8f cl g]fL i %E‘%O‘ﬁ AcoRife oﬁiﬁﬂm @fﬁg‘ﬂ%ﬂ jComprisige adjusting a
PRkitibiPBf @ catdiffa FRIE HEUMAu1L Blohi MRy bR efgﬂ% the cannula with
plratform after engagi ng the cannul a nmount %\nt the

pltlzt fapnwte n8int. The met hod of cl ai m 83, wherein

adj usting th osition.qf, t cannul.a mount cqnprises

20 st Bhy. o crtearbed B e O aeiiia Bt e ppoings of the
PREriru® e Rihprist fotithid! the EaRnuBAEIAVORALE Sardif: dﬂ??ﬁ"cn . 85.

A met hod f'or connecting an organ to a flul ow

syst emB2. conpllieshethod peoouding togldime7%; finther aomprisihgi m

35; and securing.a secti.on of tissue of an organ to

the portion tHAVdEeA Halormpadapted fospppgy therprganandyigengage and
Ckalp®i8Re cddhbid\@buftonPri sing:  connecting the first
fitting to a flurd flow system and visually checking

for gas in thagegangthieaaadul@2monntrwitic therplatfdim dfick sécuring the
fittin kO a fluid flow system 87. The net hod of
cls%ﬁlﬂﬁlgg,lssﬂlﬁﬂnﬁier conpri si ng: WD 2004/ 017838

PCT/ US2003/ O%@fc%% the organ on the platform.

83. The method of claim 82, further comprising adjusting a position of
the cannula mount relative to the platform after engaging the cannula mount with the
platform.

84. The method of claim 83, wherein adjusting the position of the

cannula mount comprises adjusting a distance of the cannula relative to a portion of

the platform that supports the organ.
85. A method for connecting an organ to a fluid flow system,
comprising: |
providing the cannula of claim 35; and

securing a section of tissue of an organ to the portion that defines the

lumen.
86. The method of claim 85, further comprising:
connecting the first fitting to a fluid flow system; and

visually checking for gas in the cannula after connecting the first

fitting to a fluid flow system.
87. The method of claim 85, further comprising:



32 connecting the first fitting to a fluid flow

system and opening the second fitting to allow gas in
W b@4owisstll a to be renoved froma flow of |i geETUS2003/026490

between the fluid flow system3dnd the organ. 88. The

met hod of claim 85, further conprising: connecting

the first fitqonpecting the firstiigingtealeikewsysien; and

connecting th fittlkn cannul a to

first fitting Sﬁﬁ”‘gﬁ@?d%e&’ﬁ@ﬁ‘é ?éna]ﬁ‘g’%ﬁ B gy ta pe removed

| ifipi 8 flostomdRinid bedwbdnithe filidosve yista@mnad thekogdn.

cannul as. 89. The nethod of claim 85, further

conmpri $8ng: presineihad obclaiam®lIferthes ¢ampeisiagt ed t o

engage and su [ capnul a: and. engagi ng the
cannula with eecglélé% %rsﬁﬁtgﬁg?%? 1enrd @%‘gﬁ?ﬁtﬂg’ a(nﬂe
section of tidaHectinB@he EBEndMRAiIAL A BRCAAFUINED 4 Brsk Ffin@lof
89, further conprising adjusting a position of the

c anethercapailato gldow e flomeofdmuidbeawaenihe flafd Bow eysieny amiboth
tp%n%?nnul a wth the cannula nount. 91. The net hod of
clai maﬁo, wherein adjusting the position of the

cannul 89conpriteasiethd 8f dlieh §3)¢ubRN BYhprikigkat i ve to the
cannul a nount. 92. The method according to claim 89,
further conprireyidigs amanmilainegnizadapizt toemgagd and sppdm the
SUPRQYL tﬁ(ge organ and to engage and support the

cannula®idunt ; engagi ng the cannula nount with the

pl at f or m af t @hgsREsHeRAndMEwith B dafBu1dfmdu ;
pl aci ng the org%’g g(;net he pl a%form 93. njl‘%df?r%‘?hsgﬂﬂ%lgthe
chestign 9ftisfugr t her conprising adj usting a position of

t he cappul a unt relative to the platformafter .
engagi Eg t he T ﬁﬂ‘?}ﬁ%‘l ?‘Fﬁﬁmng&/(‘notc??ll?“@g’ ?LBTI’S{ PORFRSIOgAdsige 2
trrg(ssh@&]l &f thé b DR1at08 & Bk BarBlHHbint %ﬁ%@&ﬁ%g@'gﬁ%ég&ggﬁla with

e cannula nount conprises adjusting a
t the ceamHawune| ative to a portion of the platform

t hat sypports.the or .95 A nethod for connectin
an org E to abf I%?tlgocg&g‘o\?l@f& Yherein, ingjthgyposifgon ot the
20 1c683Bis BGbtddag R34 4484 9ative to the cannula mount.
92. The method according to claim 89, further comprising:
providing a platform adapted to support the organ and to engage and

support the cannula mount;

engaging the cannula mount with the platform after securing the

section of tissue; and

placing the organ on the platform.

93. The method of claim 92, further comprising adjusting a position of
the cannula mount relative to the platform after engaging the cannula mount with the
platform.

94. The method of claim 93, wherein adjusting the position of the

cannula mount comprises adjusting a distance of the cannula relative to a portion of

the platform that supports the organ.

95. A method for connecting an organ to a fluid flow system,

comprising:



33 providing a camula adapted to be connected to a
ti ssue of an organ and adapted to provide a fluid

w0 b@w017838 he or gan when connected to the ti ssurCDUS1008026490
organ; securing the cannula t3@3the tissue of the
organ; providing a cannul a nount adapted to engage and
support the wramding: caandaadepief tedetdeanesseshioladissie df an organ

t nmount _aft secyring the cannula to the

t PSR B afl Gl G o SR BB LB 1% e
O%rgdntir t her conprising adjusting a position of the
cannula relative to the cannula mount after engaging

t he cannul a viecwing the cammladb dheridsshe of @2 orgine net hod of
claim96, wherein.adjusti.ng th osi,tion of the

cannul a con‘prl?rgg@u}godtc A %F%cglﬁﬁegltg e’?%qggta@ gmpgrtihe
Cammiila ag@unt . 98. The met hod according to claim 95,

further conprising: providing a platform adapted to
support the oingagingts ceondayahéhaernukupport aftersecuring the
cannul a upt ;. engagi ng the cannula nount with the
pFWi%%qE?ﬁ%%HGQE&?%Y%me cannul a to the tissue of
the orogn; anthdth@abdsechiBnPfodMnCds, itehep bahpRLiA a(ﬁgstinga
The nmethod of claim98, further conprising adjusting a
poesitipwaf tE canhda redative tathesamula moatt afer engaghe the cannula with
pl atforlmlafte{ engagi ng the cannula nount with the

#_het(ﬁ}? G The nmethod of claim99, wherein _

adj ustiong t herRGHéthd PO Rind 98 wHeRRMD HidstRUAL pGRIH d1ShS

adj usting a distance of the cannula relative to a

p earmubrcopfprisehtpgingtthocamulaatlatvpiodht sarninia mowgan. 101.

A neth for .gonnegctin n organ to fluid fl ow
syste g conﬁ[ﬁ}eﬁﬁg‘?& #B’@lﬂ‘}.ﬁ tﬁgf?aémcgénﬁmhﬁr SUEPHERB 't 0 be
connected to il aglap
provide a fl l}jii‘%&lg %%%%}légfontﬁh%ggg@ggbnsﬁﬁgﬁ con%%g% éigoteggage and

t bupportsheieanpfilattheuntpr gan; positioning a first portion
of the cannul a and ﬁlgseco d portigon of the cannula

relative to &38R HEF PR Wi the plgtfogaaitenspeuring the

S Sdn@k&o We fifd8e bf helorPAr ddon 1s substantially
parallel to a second Sealing surface on the second

portion; and placing the organ on the platform.

99. The method of claim 98, further comprising adjusting a position of
the cannula mount relative to the platform after engaging the cannula mount with the
platform.

100. The method of claim 99, wherein adjusting the position of the
cannula mount comprises adjusting a distance of the cannula relative to a portion of
the platform that supports the organ.

101. A method for connecting an organ to a fluid flow system,
comprising:

providing a cannula adapted to be connected to a tissue of an organ
and adapted to provide a fluid flow to the organ when connected to the tissue of the
organ;

positioning a first portion of the cannula and a second portion of the
cannula relative to each other such that a first sealing surface on the first portion is

substantially parallel to a second sealing surface on the second portion; and



WD 2004/ 017838 PCT/ US2003/ 026490 34 bringing the

first and second portions of the cannul a together,
wabiok@1788&i Nt ai ni ng the first sealing surface PCT/US2003/026490

substantially parallel to the34econd sealing surface,

to secure the cannula to the tissue of the organ. 102.

The net hod ofbriigiigtha Gust anheacendhpgrbisns ¢fithe papntilagogdthess while

porti.on.of.t

c

e. cannul a and, t he. secon ortion of the
AR A SR i iaD S PRl alo il Sheft bl
| e@FiceOesebiire tlecanhils to BRfistRbfaRdlodche second portion.
103. The nethod of claim 101, wherein bringing the

first 304 secBrednethert of drizn YY1, wiheretmpositicningihe finss portion of the
[ i I DVi I f fi . .
gg%}?{ulaﬁa%gi ntb'e {51%§£§ \ég%rlﬁﬁ Iog ?olta% 33‘ ?etlath%eto %acht or%lffer cbrrn%}’lses rotating
at least one of the first portion and the second portion.
103. The method of claim 101, wherein bringing the first and second

portions of the cannula together comprises linearly moving at least one of the first

portion and the second portion.



