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AND CLAMPI NG METHODS USI NG SUCH CANNULAS AND CANNULA
MOUNT ASSEMBLI ES BACKGROUND OF THE | NVENTI ON [ 0001]
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~ 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. Mbvement 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
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_ between the handles 18 and 20 in order to bias the




handl es apart. This, in turn, tends to force tZ3debhwnp2007
heads 24 and 26 together. Therefore, the clanp heads
24 and 26 of the distal ends of the nenbers 12 and 14

are engaged in clanping relationship unless an
plied to the handl es

il sRa o TR e G Bresl b AR hords g o Raher
TEOOREL l%l?egcléﬁg eLARGALEH o6 l® Itﬂegﬁﬁt? FlAle Hiv%]% g?éfgippi g%%ga] 14 are

umren 32 extends throu e np
erigagedsian, clarhging raapniilipiveleas sraettenhal antpressiverfatce &oapphied b

of a,donor an such as a kidney 36 by opening the
ﬂ%ﬁ%ﬂ%eﬁg?mﬁggging the distal end 38 of the renal aorta
34t (5004190 Tho 8is@NHAl AheTh rhgegrngéses Qﬁ’lalgitl %d Rllow

distal end 38 of the renal aorta 34 over e annul ar
anphlanplampddad?2. AahahendR eashdthpuels theméppba2& he handl es

ft I 10, i .t Iy th I d 26
Co elfufle PR fabafs aisth 1o S bamaiars dgor organ
sudl 84 @&Hnésfs%bmeﬁhgme%w% dg ?gsqiz e &stglgalﬁgk ef tthelﬂP%oerta

then be attachéd to the n I

In order to rovi
343brotugh fheranolar dlage bat BACwiding the distatend BRofthairchattaorta Bé over

o GO s o e B Sy o PR hein ) iy onder

to Gll@w b cldiBp REHE b Go AphsMhERKRE etV AR RnilUBrtd 94 against the
anatonmi cal constraints or a |iving donor recovery. An

anpwiayelamp hepst 290 Atcathibiond) may thep ha etteItChdd tochanipplp 28 ibader to
' 52 af. . 5 A ' 54
Bt hfsidh of ot BFo @R el dpan P st oty rhe

1 owgoddybeAReE %@e%‘ﬁczﬁﬁ)ﬁla@ Sdét Whesl nd Béefc Pﬁt@?%-avai_lable, is
SUMMARY OF THE | NVENTI ON [ 0007] The present invention

shewe isBig. brNeewiidpaich mayrhgavailabla dustogaatotinal engstraints or a
.perfusion whilg cannecting .t he.organ a machi ne or
BB PR BRRRGS Etony ¥ Vel e R biagion 52 of

thd €h@Iai509 AlIBReMUBDbIridn/sPEf thd@anthild HinsRdd B8R rMiaD Srtery.
the organ for storage and/or transport. Enbodi nents

Theflowerdubernpetinn Wrmaysbechutueest intd plescappar at us f or
connecting an t per e i.f.h a perfusion
machi ne or systggﬁﬁ&gygﬁgﬁ? 3 iﬁé'&gﬁ@g, sustains
and/[0s07] ST B&schiifventiaR fchide of Ev&i&lﬁ% QAEAR 1638 6:Q5n ENR

n

transports and/or stores the organ. particular,
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particular, the apparatus is also suitable for use with the perfusion systems and methods

- described in U.S. Patent No. 6,209,343, Thus, apparatus is also suitable for use with
organ perfusion at normothermic temperatures and organ perfusion at hypothermic
temperatures. Apparatus is suitable for use with an organ cassette, such as that disclosed

in the '525 application, and/or with a mother unit,




in the '525 application, and/or with a nother 23rfebruag82007
February 2007 3, and/or wi4h a portable transport
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and/or vent air bubbles from the cannula, connecting tubes and/or the organ without
- disconnecting the cannula from the tissue. In various exemplary embodiments, a fitting
allows the user to open a port to let air out.

[0012] = Various exemplary embodiments of apparatus 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




allows the user to open a port to |et air out.23[Gbag}y 2007

Various exenplary enbodi ments of apparatus provide a
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enbodi nents, a bottom portion of the canhula may be
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surface can be shaped cylindrically to allow the aortic patch or tissue to be fixed in its
natural shape. |
BRIEF DESCRIPTION OF THE DRAWINGS
[0019] 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:




[0018] Various exenplary enbodinents of appar @U&bruary 2007
allow the aortic patch or glssue to be in a natural
position. In various exenplary enbodi nents, an inner
clanp surface can be shaped cylindrically to allow

the agortic patch or tissue to be fixed inits natural
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MOUig AN Gs fpdbREdvRNVBWPSGAbEH \kehBlah\EnbJauidy
12 |§gan Sexlp)) (?getd Vi ew O]E}Bt he fogrth eﬁn‘oodl Er%%bagﬁ%&v%ﬁ

cajmmldingunt aad a platfornlBcording tqnélesmtwm e viewof ato p
P o T2 e Rlopeaey o Be Sl epodsa Foe Ui dn o
t he Higuntidla FHQREVIRMY SHAQYEportion of the fourth embodiment shown in
Fig. 11;
Fig. 14 is a perspective view of a bottom portion of the fourth embodiment shown
m Fig. 11;




in Fig. 11; 23 February 2007 6 Fig. 15 is a 23 February2007
perspective view of a seali RY ri ng/ conpressi on straps
of the fourth enbodi nent shown in Fig. 11; Fig. 16 of
t he cannul a nount of the fourth enbodi nent shown in
Fig._.11. . DETAI LED DESCRI PT] ON. OF EXEMPLARY
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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
Application No. 08/484,601 to Klatz et al., which are
hereby incorporated by reference. [0021] ldeally
or gansDEBAILEH BESCBIRFION OR EXHMPIER Y HMBODIMENTS
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nodMathgthédrt 801, Qre'ff?(lil')ﬁr&ltaf@¥ exteﬂde@waﬁ’ﬁis@ﬁgrmla\'ﬁme penods (i.e. 45
5,051,352 to Martindale et al.; U S. Patent
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5790to McGhee et al.; . Pat ent
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s Q805 5 58 B o Pty NE A4S TBLRR R 801 1 D PES RS 2 87560
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whi ch are her eby incorporated by reference.
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to Sugimachi et al..

[0022] The cannulas according 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




cannul as and cl anpi ng met hods accordi ng to thé3 February 2007
i nvention may al so be used kKn various other nedical
procedures and with various ot her nedical equi pnent

where clanping with fluid flow is desired. Thus t he
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perfusion may be any suita For
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fluid may also include blood or™ blood products.

knpw R53id irkiésseapmiscéon (Buther, thisovedicahfluid gay Blsb mcinde bbmd ar
blo%rd clcfrrpi ng condition and in Fig. 6 in an expl oded
ORI 8n. “The cannul a 100 conprises atop portion 101,

a heozsp M PRrdah@ila 1604s slﬂm&ﬁﬁ'lﬂl@g if h BBsdOe} ¢ ing condition
conpression straps 104. Al so he cannula 100 may

and prclfigdeingn eapladgdecondition. The daheuld H(hecodprised slopporigndpl, a
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are used to refer to the various e ments as shown
that pan Yeaised gsonndst @@gmta 10Rits amprghn platforoner dhair §iv shakvde

WHMGE R0 S 8 BB B SR S e
as sHOQ/ntiR e Fagse thaighout this application, it should be understood that the various
parts may be otherwise oriented, and that the relative terms "top" and "bottom" are not
limiting.

[0026] 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 clastomer. 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




limting. [0026] The top and bottom portions I3Fehndry 2007
102 seal to an aortic patchgor other tissue by

cl anping the aortic patch or other tissue

t her ebet ween. The conpression straps 104 are used to
force the top portion 101 and the bottom portion 102
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flowto and fromthe tissue to which the cannula is
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substdntigily theVahop@aout of the hole or lunmen of the
cannula. This "lateral™ fluid flow arrangenent all ows
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ool RS g eoi® bRy e s i peschapolgr VYo for
 sudhyuingst. ethaRdoRMEng M07EHSPARESES REd Y dedl bk multiple cannlas, for
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a cannula to the second fitting of another cannula. Standard luer geometry or other
suitable structure may be used for fittings 105 and 107.

[0030] 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




such purpose. The second fitting 107 may al so 23d'ehsmdy 2007

to network nultiple cannulag, for exanple, by

connecting tubing in parallél, for exanple, by running

a split infuse line to the first fitting of each
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circular and rectangul ar are also 23 February 2007
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and/ or edges that increase the robustness of the sea
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conpression straps 104 with the cannula 100 in a
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matR\6E h e elastbiiar asnidyihe €sp RLLACAIRAL 108 ThEb&RIN SR1iRE s
free end of the straps@%b4 may be used. The top Iﬁgs ace
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e 0 RRRE o 57 408t R0 Sl oligons 11
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maybe part of the bottom portion 102. | ot her words,
patsh enothertissireaniop to asprantly fatgxampBobyrelympiag theaertiguitch or other

ssh95h 108 R sl om 0or 1o 192 e

seal(8033] sux hale@ 14 88y bd Rakk@ ki MBLEER pHlos WX AR abk? patch
or crart%gr t?siue is positioned by feeding the patch through the hole 114 and laying 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.

[0036]  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




made of a soft elastoner, as with the top seal2Bigbruary 2007
surface 108. The botton1sea%jng surface 112 may al so
have ribs, ridges, cuts and/or protrusions that create
a tortuous fluid path. [0034] The bottom portion 102
i n¢clude flanges or other protrusions 113 near the
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pl asti c. 37] The bottom portion 102 may 1 nclu
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corpépbriti POt iR BT tHOFrg @Sk or chair. Further, horizontal ribs or a
washboard structure may engage or mate with a corresponding structure of the organ
platform or chair. Other fastening arrangements including, but not limited to, clips,
clamps, snaps, hook and loop fasteners (e.g., VELCRO® fasteners) and multi-part
systems are contemplated as well.

[0040] An exemplary 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




[0038] As shown in Fig. 8, the locating or positHebmuaryg2007
structure 117 nmay be connegcted to the bottom portion
102, although it may alternatively or additionally be
connected to the top portion 101. The positioning

structuyre 117 i s designed to position the cannula 100
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thesgaanala 19ibare prilgsigogdtiomso ¢rédte aaeadl 102, parti cul arI y the
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sealing ring 103 may be constructed of a soft
mat eri al, such as SANTOPRENE (r) nmade by advanced
El ast onmer Systens, silicone or flexible
pol yvi nyl chl oride (PVC) and the like, which allows
the sealing ring 103 to surround and follow the
contour of 23 February 2007 11 plaque or cal cium
deposits on the aortic patch or other tissue. The
sealing ring 103 may also have details that help to
| ocate the top portion 101 relative to the bottom
portion 102 prior to closure. For exanple, undercuts
in the sealing ring 103 may be arranged to mate wth
corresponding ribs fornmed on the top and/or bottom
portions 101 and 102. Alternatively, the sealing ring
103 may be nade integral with the top and/ or bottom




portions 101 and 102. [00411 An exenpl ary conp@3dsbiuany 2007
strap 104 is shown in detail,in Fig. 10. A free end

of the conpression strap 104 preferably has a shaped
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cannula will collect at an upper portion 406 of the top portion 401.

[0046] 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




perfusion machine or other fluid source, for &3diehtuary 2007
by tubing (not shown). The f{irst fitting 405 is in
fluid conmuni cation with the chanber forned when the
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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.

[0052] - 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,
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integral with the sealing ring 403. This arrangement eliminates a need to separately

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 portioﬂs 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
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401 and 402. [0054] An exe ary sealing ring 403 is

shown in detail in Fig. 15. The sealing ring 403 may

be shaped corresponding to the shape of the top and/or

bottom portions 401 and 402 rticularly the top and
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supporting the cannula relative to the
separate support structure may be independently connected to the platform 600 such that

the cannula mount 500 is connected indirectly to the platform 600.

[0060] A feature of various exemplary embodiments 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
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artery of an organ at a fiXﬁ%I tensi on and helps to

keep the artery from bei ng i sted or stressed by

securely positioning the cannula 400 in relation to

the platform 600. [0058] Details of the cannul a nount
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cannul a 400 and the an organ

thas an)(mh@“dtrr@ngemaet thhizdlloos muﬁeﬁ@o tenfpOLiily] ﬂdxt the tesililest voa! 506
derst ood that while the cannula 400 and the cannul a
GH5°EB3Yr ¢ shown as separate el enents, the cannul a

- Moui§oe3PO ABKoRR id Phet, Me Middd 405 and 407 may include flange

portions 418 and 420, respectively, that help a user to position the cannula 400 to locate
the fittings 405 and 407 of the cannula 400 in the substantially "U" or "C" shaped

portions 502, as shown in Fig. 11. The flange 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.
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504 may be an open slot as own in Fig. 16 that is
designed to receive a nounti’ng portion 602 that

extends froma base 604 of the platform 600. [0063]

One side of the open slot 504 maybe a resilient wall
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cannul a mount 50 restricted.
- cannula. Then, the top portion of the cannula is aligned with the bottom portion and the

top and bottom portions are brought together and secured, for example, by compression
straps or by connecting part of the bottom portion to the top portion.

[0070] 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.

[0071] Before or after the cannula is properly positioned, an infuse line is
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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features of the cannula nou 500 wi Il vary depending
on the configuration of the platform 600. For exanpl e,
the open slot arrangenent is illustrative, and any

sui tabl e connectjon between the cannula nount 500 and
vigydly rgeghghprapolagad vessed (e the speod fiftingh ©nap el air has been
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aor t[a074]f Theorkamdeasyette nlldwschmeyrganciaba edsilpand safely adved t h
the aorta attached, the surgeon y select a cannul a
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heldi tmefgpsdaing traespovtectcavieryh abdlgsismmdtstoragehimyluding tradiiidn Rtween
the aorta, after renoval. Caqe of the kidneys is_placed

therEsPetS e BeftsiamaBParahsgnd the prgan diagposty ppppyatus, The ofgaa
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the bottom porti'on of the Tannul a. e aortic
traggpogtadmar bossd fdrerasasl orgags, suc asdbe kikindyls eand aidydnadapted to

ortign of the  capnyla. Then, the to ortion of the
mdeS Fofpple: przen Sugh H_G\FY > I%Wg%ﬁlilg'ﬁwvﬁ%ﬁla?%"%% fop grample
thd IRBa@Uhd ML ORIt OO h&fifer PTRYGf3En {rﬁl&?&]ﬂ# inc®Rs features of
secured, for exanple, by conpressiion straps or %y

an organectfusion gp@etatus] sutihes seodoromdpempéranretcontrdiiers, apwell as
nula is then positioned and
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diagnostic apparatus may be networked to permit remote management, tracking and
monitoring of the location and therapeutic and diagnostic parameters of the organ or

- organs being stored or transported. The information systems may be used to compile
historical data of organ transport and storage, and provide cross-referencing with hospital
and United Network for Organ Sharing (UNOS) data on the donor and recipient. The
systems may also provide outcome data to allow for ready research or profusion
parameters and transplant outcomes. Various exemplary embodiments of the cannulas
and the cannula mount assemblies according to this invention facilitate interconnection
between an organ and the perfusion apparatus, transporter, cassette and organ diagnostic

apparatus.
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established, preferably wtj,the renal artery

extended straight. [0071] Before or after the cannul a

is properly positioned, an infuse line is connected

to the first fitting of the cannula. The second

fit iRl s VWheletheopesmtian bisicbern W@bedliacmmCﬁ%With spegifics
e SRR o B R R AR

muehd gpharehteto thee saldaiid did drt, | A@orddpde tiel dxedplaryhasbodagdmts of
renoved, the second fitting is ¢closed, the cannula is

the pwpRitangy st derth eara argjptepdss te hnHivptgative, noplmiinged, | f
necessary. The kidney is then perfused. [0072] Wen an
aortic patch is not available, the renal artery may be
cut and the cannula inserted into the renal artery.
Then, the renal artery is fastened to the cannul a
‘using an appropriate fasteni ng mechani sm such as a
suture. The cannula may be positioned and attached to
the platformor chair and purged as descri bed above.
[0073] The platformor chair may be placed or |ocated
in an organ cassette as discussed above, which is
placed in a transport systemthat cools the organ
cassette and the organ on the platform The cannul a
may be connected to tubing of a perfusion system of
the transport systemand, if needed, purged after
connection to the perfusion system [0074] The organ
cassette allows an organ to be easily and safely noved
bet ween apparatus for perfusion, storing, analyzing
and/or transporting the organ. The organ cassette nay
be configured to provide uninterrupted sterile
conditions and efficient heat transfer during
transport, recovery, analysis and storage, including
transition between the transporter, the profusion
apparatus and the organ di agnostic apparatus. The
organ transporter allows for transportation of an
organ over |long distances. The organ transporter my
be used for various organs, such as the kidneys, and
may be adapted to nore conpl ex organs such as the
liver, having nultiple vascul ar structures, for
exanpl e the hepatic and portal vascul atures of the
liver. The organ transporter includes features of an
organ perfusion apparatus, such as sensors and
tenperature controllers, as well as cassette
interface features. The perfusion apparatus,
transporter, cassette and organ
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managenent, tracki ng and n%pitori ng of the location

and therapeutic and di agnostic paraneters of the organ

or organs being stored or transported. The

i nformation systerrs may be used to conpile historical
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bet ween ana €irsyfittingrod ohbef tme fifst SdOfRc GHARRE@ING She first fitting

transporter, cassette and or gan di agnostic apparat us.
%IF@BI‘{R?W“‘EWW“YQ GIIP(F?‘STP hile the invention has

been descr 'bvﬁgt%m' the Ey oli"rs]zﬁh (A a}éﬂe%e?o%ﬁg)@%as%?s a hole in fluid

enbodi nent ereo 'S evl
coahmmidaabm with ;hemhdmﬁa:rcaaﬂ hdapsedac ebewiae b 8dction 81 tisamy, abdat least
ent to hose skilled in the art. Accordingly, the
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devie f orThoranads dedcd dfelaand] ehgreiaffluidhflor gaoughahafirst

erJ‘usedto fluid flo tem co r|S|ng a first
fithpg sisphst a&HﬂW%@SﬁH ey ql%ﬁOWW@Wéﬁ eholehanber is

formed whefye Lfifull Péxﬁée Afiri SR e ?%’E ﬁh&;&%oﬂfoﬁ of éﬁB&PBne

together; a first fitting on one o rst

- of sledfostchng second pertiondtbatifomsst pattiof thenyambeiinend of afttansperent
communj cat i with the chanber; wherein the other of

malgriaha 4‘?@?“5&1“[@‘“%%”6 portions has a hole in fluid

compni cat e whilihadfig &%ﬁﬂmrwﬁé}%mtdﬁﬁ IIIQdé
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a section of tissue; and at least one Seal ing s ?ace
coHeba passdpdratied omrafhtid Bow elm)uglnhe first figmgetheblemntichend the Béle.

and 5S ec ondThe c(z)nrutuhg eswcaero claim lfgghhér%%gpplggg a second fitting
formed on one of the first and second portions, the second fitting in fluid communication
with the chamber that is formed when the first and second portions are brought together.
6. The cannula device of claim 5, wherein fluid flow through the second
- fitting is substantially perpendicular to fluid flow through the hole.
7. The cannula device of claim 5, wherein the second fitting comprises at
least one of a vent, a valve and a fitting that is adapted to connect to a first fitting of a
second cannula.
8. The cannula device 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.




2. The cannul a-device of claim1, wherein fl ui$ Febmary 2007
through the first fitting 4 substantially
perpendicular to fluid fl ow through the hole. 3. The
cannul a device of claim1, wherein at |east a portion
of a4leastr one f. the first and secgnd portjaons that
f or mk*par t 16f CPRBAERLHBEY IR T Rersin a,flqnes g an outer
siREEST AL sRBSH Fortigans| ucent material. 4. The cannul a
device of claim1l1, wherein the chanber is designed to
col | bgt gadheepunrlatdevict efonaim ¥, futher ¢dogwisidgr ough t he
first fitti t he chanber..and the hole.. 5. The .
cannul a ded i8R RGP dispGrtherosp et Hhg seEoud egfigns
fittigg foneeamdlaQedcObs dds 15l WiitreRNEe S8R he comprises an
portions, the second fitting in fluid conmmnication
elgjternericrpatetiddrber that is forned when the first and

| o} ht. t her . .. TIh
dovi T b chefndhSeRte Uty SP§hARhs Rsttigor e hrd
seaRpNeacd, tHelstdt@d ipbrtioH nad ARkb JeXlimes B hitdth@Eealif ring has a

fluid flow through the hole. 7. The cannula device o
shapeomplementasy & sshepreofs teasi@ne of the figst entyecpnskssaling surfaces.
| easf, one vent,, .a valve and, a fitfli that ks
dapted ot R S R T Vet splgnt b e ana
- seCanidnuilig sBrfackl Corfipiashtde B ribé, ridoay, Butd and ptodnkiedns and the
conprising: at |east one fixing nmenber on one of the
seplinegingaompsiersgrdurplifyy of eemplementary detaileegrrespnding to the at least
Lon rranged to wap around at | east
oS 3FREE 3L LS

porcilon and at | east part of the
secor por Thonaing déacsTeaaa 1f Whebinthé BrstBIFIG! has Q first
that the first and second portions are brought
sepligetirfaqe, the eqoad perdipy haxgrpseeonghisealing syrfecee andral leastgag pEide
f_ Gl aj . [ | e extends from an outer
ﬁrgt Nk g(géé)mci) eathﬁgS%gaggsn%dﬁgg‘%%gﬁfasﬁf?mﬁ'ﬁg eclz‘lgir'mul a device
of coai m 1Thd ¢anhile dewiaiiclashNg; whdreih @BRAst 0RofB&isNghd
ring di sposed between the first and second portions.
seqapd sqaling Suiags eoraisrTE lespt e aif Fbs, Sidgesnedtepnd nrifeusions.
sealing ring conprises an elastoneric material. 17.
The cannul a device of claim 15, wherein the first
~ portion has a first




seal ing surface, the second portion has a sec@3dFebruary 2007
sealing surface, and the seging ring has a shape
conpl ementary to a shape of at |east one of the first
and second sealing surfaces. 18. The cannul a devi ce of
cl ai ?Pereln at | east one of the first and
sea

seco wla, Pyt asse PPEBSIZE | east one of

ribs, ri dgas,ca&mﬁascie%@ oPERIE AR A0 ST AR Pvides

ring conprises a plurality of conplenentary I's
flgd compponiongvitioonetod 2 dolclaeds lumane of ribs, ridges,

cuts and protru i ons The can uIa vice of claim
e e b EHERA PR fpied Sh SRR ecapLs GBS | ng
surface, tBEeAPERANGNRRIbL & &@&e%ﬁl?é&ﬁ%la?ﬁﬁ' th&@8annula

surface, and at | east one of the first and second
mgerd] dndg surfaces conpri ses an el astoneric naterim.

20. The cann devi ce of cl.aim 19, wher | eas

one of the tf ﬁ?ﬂ%?ﬁla% Ej% es’g]iff Pige sappy 3 @Ehe cfiila
m6@IRhé S@Shdderh@podd 10 RGnSRfabk g‘ | i Bagelth@RRectio bign.and

protrusions. 23 February 07 22 21. A cannul a nount

assedbl y, Ebfntpsﬁ@sbln gt cl@ImaZ G ahareimtheld fowshropghcthe anbedst one

ﬁtt1 g%numsgbs?aqm ﬁ%ﬁ 9 IGB%éE gﬂﬂ\g%@r ngﬁiwo&le and a lumen.

canml a NOURY assch)y 6£klhith S RMGFn thd BRI cBmPREs GEleast
at | east one connection armon one of the cannul a and

onetof a sehstentially "W @nd a sehstintelly ‘€dshapgd@oriom hol der on the
oth of t can he cannul a. . .nount, .the a
ol s *actalfe PRy Br @it SarB i Bt o St i e

ardoldEhs f&%ﬁeﬂlmbhe of the kst mlcﬂﬁecowmr@ of thdicshriul 0vice.
through the at |least one fitting is substantially
perpendicular to fluid flom1through the one of a hole
and a lunen. 23. The assenbly of claim21, wherein
the arm hol der conprises at |east one of a
substantially "U'" and a substantially "C' shaped
portion. 24. The assenbly of claim 21, wherein one of
the connection armand the armholder is fornmed on
one of the first and second portions of the cannul a
device. ------ R 23 February 2007




23 25. The assenbly of claim 24, wherein one 28fFebiwary 2007
first and second portions fglorrpri ses the cannul a
nount. 26. The assenbly of €laim 21, wherein the
cannul a mount has an attachnment feature adapted to
eng e a se arate suPport structure. 27. The assenbl
ai m 26hc aEeErly AL elpien 2 vhewireme of rfiptand stpppd pargons
The assenbly of claim 27, wherein
Coglgmlséggg‘?cag%@%mogg of the open slot conprises a
reside. ent Viad dssendily off¢igineBls eilibleih thé cainalammdit hastaar ei n
the attachment feature conprises at |east one of a
atiaghment {papreadapted fp ensagphseraBte SYPROTSEYEHIS vy of cl ai m
26, erei Qinf%" Bogdy;
portzlpygn thgltléﬁg megp‘gt égh e%ﬁ{gﬂ%%&%ﬁlg@%ttacr fen rises an
opfenalbure t he connectl on armand the arm hol der on t he

can nt ext g fromthe body port.i on he
assg%‘*m y ofhﬁ'c%sa%h ?lm%éf#wr@%fagﬁq%mdsp ﬂlésg?n %-[‘?Te
colth ggcrslé%gl%n@@agne of the cannula and the cannul a
unt; and | east one conpl enentary recess on the
ot hé&9 of tTi@ assﬁmnh]jz af daich 2d) ehereanthedttachmenttfeaturh eoreprises at
enment ar ecess engages the protrusion when

the c
lezlsﬁ%‘leé’%m"l‘l’r&‘i%ilp Y88 the connection arm the
engagement T@asﬁe‘ﬂﬂnl? 6£85iHh R hirlf thE Qnhidd nRiim compnses abody
restricting the rotation of the connection arm
portaingbat defines at laast anmﬂthda gitchm3g feaﬁhe, ths smnbitipn efm ehdiihemarm
wherein the at |e st one Ierrent ary recess

ho W%QWW%H@ H?@Pﬁ} recesses. 33.
The s3ssenbipe aeéen%%bmﬁﬁl 21f ﬂ{r&l&%ﬁp% ki sing: a

pl atf orm havi ng a base adapted to supp6rt an organ and

a mount i ngt lqastrdnie protexdiap oednt of thegagelatané theaamulamount; and

mount so that the can ula is supported relative to

the pl atf ot HaseRe cRple a*&gtsﬁwgfsg?n b St %%ﬁe Gineriaand e
cahiR@Shogte of . the cannula mount is novable relative

"to the nmbunting portion; and the nmounting portion is
nmovabl e r evixtréin thetcomplementary recess engages the protrusion when the arm

holder engages the connection arm, the engagement of the recess and the protrusion
restricting the rotation of the connection arm relative to the arm holder.

32. The assembly of claim 31, wherein the at least one complementary
recess comprises a plurality of complementary recesses.

33. The assembly of claim 21, 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.

34, The assembly of claim 33, wherein at least one of: the cannula mount is
movable relative to the mounting portion; and the mounting portion is movable relative to
the platform; to adjust a position of the cannula relative to the platform.

35. The assembly of claim 33, wherein the cannula mount has an

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




the platform to adjust a position of the cani2ilFabruary 2007

relative to the platform 35 The assenbly of claim

33, wherein the cannula nount has an attachnent

feature adapted to engage the nounting portion of the

platform 23 Febr 2007 36. The assenbly of

cl aidfr 35, %“eﬁ‘sé‘?‘ﬁb YH clajm 39 Wﬁh@ﬁtn th%a%b@e@é?ﬁwrﬁ SITPTIFSS an

8RS0 ilaGhe AR PorRH binBhcd Ah LA GATRIL SEio 2 i lot.
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assebl y oThe:dsaemblga 6f clavretce Wﬂlemmﬂﬂznmnbcﬁf thdextension through

ext ensi on throu

the ppens HQJP%{S?E?%‘EQW <52 %iag%ead a? H{%fpi"ll N3 Of
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the open slot <conprises aresilient wall that flexes

cowlpeirestalresiboutt maﬂ |t1tan ﬂéxes whtmﬂmmghnsrheﬁm plmmgi tbe¢ open3it.
The .assenb rein, the.resil | ent wal
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applied to a portion of the extensions.

applied to a portion of the extensions.




