WO 02/ 094348 PCT/ AU02/ 00625 - 1 STAGED | MPLANTATI ON OF VENTRI CULAR ASSI ST
DEVI CES The present invention relates to systens and devices for the

i npl ant atwor2o943¥ent ri cul ar assi st devices and, nore par PCTm@eoy25t 0 such
systens and devices suited to a 5 staged regi ne. BACKGROUND Bl ood punps
are known for the purpose of assisting the punping function of a heart in
a manmmal . 10 In one particular forma clpss of punps known as "ventricul ar
assi st devices" assist, by punping, the action of the left ventricle of
the heart. Bl ood punps suited for this task include those disclosed in

US6, 227, 797 (Wt t exrpGEDe IMPILANTATG ONSOF AMENBGRUTLAR AS$ s OEvarESAt t he
present tinme such punps are relatively expensive, partly due to current

relatively | ow progéchire@sent Unsvaiid opardd 1k thecals esyaftehbe angl afdwiel)
expensive materials which nust be utilized for the task of punping 20

bl ood so as Eermadn 1fplghiAhich tyr Okehbei OMIE: aRfsi 58 NWBLZEe4 NQng,
possi b| lity of blood damage. It has been observed that, in some patients,

the ~"assishoréUBal-t oAV, ded YA YERLLASULA ASH ' epmts
the heart to ?gcoger functi \gln to thg po?nt ~where WO 02‘;’/%59%3}%% £8%

PCT/ AU02/ D062Bs ged regime.

BACKGROUND

Blood pumps are known for the purpose of assisting the
pumping function of a heart in a mammal.

10 In one particular form a c¢lass of pumps known as
“ventricular assist aevices” assist, by pumping, the action
of the left ventricle of the heart.

Blood pumps suited for this task include those
disclosed in US6,227,797 (Watterson et al) and US85,470,208

15 (Kletschka).

At the present time such pumps are relatively
expensive, partly due to current relatively low production
runs and partly because of the relatively expensive
materials which must be utilized for the task of pumping

20 blood so as to maximize reliability of the pump and
minimize the possibility of blood damage.

It has been observed that, in some patients, +the
“assist” function provided by a ventricular assist device

permits the heart to recover function to the point: where-



2

the ventricul ar assi st device can be renpved and the

patient's own

heart takes over full punping function. Unfortunately, to date,
been fouraotoo/op3esli ct the |ikelihood of a tenporary assistCreddeng2so 5

satisfactory or sufficient

recovery of heart punp function.

It

no way has

is an

obj ect of the present invention, in at |east preferred enbodinents, to

provide a cost effective regine

for the use of blood punps and which takes

into account the abovenentioned problens. 10 BRI EF DESCRI PTI ON OF

| NVENTI ON Accor di ngl vy,

in one broad formof the invention there

is

provided an tn®l andradriienibegi 88sidy Aeveper i 4 arbaAs YebvedeVdee the
conprising: 15 (a) providing a first ventricular assist device for

connecti on Vhatr ferfd TSlowhEREELE W e 25508t rdEVigaydiingSrungendect or and a

first ventricular assist device second

connector to a heart so as to

assist heart funciiQirtubQtedyliiel BEEMEt &{dT DAY PRLd Othelh tidid 200(b)

provi ding a second ventricular assist device for

ventricul ar assist; d@ﬁjeCEiikfeilE.ﬁBo&OB@e(E Oeeag&érfeﬁgggse/e@ b

devi ce second connector to a

eart. so as to assi'st heart

unct

connection via a second

aEOassist
on for a

second i ndet g nj At e er 1,900k #1415 VR 036.094 348 RETLALAS ORB23 s on.

It is an object of the present invention,

in at least

preferred embodiments, to provide a cost effective regime

for the use of blood pumps and which takes into account the

abovementioned problems.
10

BRIEF DESCRIPTION OF INVENTION

Accordingly, 1in one broad form of the invention there

is provided an implantation regime for a ventriculer assist

device comprising:

15 (a) providing a first ventricular assist

device

for

20

(b)

connection via a first ventricular assist device first
connector and a first wventricular assist device second
connector to a heart so as to assist heart function
for a first predetermined period of time;

providing a second ventricular assist device for
connection via & second ventricular assist device
first connector and a second ventricular assist device
second connector to a heart. so as to assist heart

function for a second indeterminate period of time



3 commencing i medi ately and contiguously follow ng said first
predeterm ned period of tinme. Preferably said first ventricular assi st

devi ce i swoadaptiesl for short termuse. 5 Preferably said fPCrstuogee2si cul ar
assist device is adapted for short termuse conprising a period extending
in the range O to 6 nonths. Preferably said first ventricul ar assi st
device is adapted for short termuse gogpjising a period extending in 10
the range 0 to 3 nonths. Preferably said second ventricul ar assi st device
is adapted for long termuse. Preferably said second ventricul ar assi st

device is adapt edohmind QR0 i@l HEE1 ¢ OMRY | &It RoR8ILy 0do®f olid #2Q4q 15
years. Preferably said second ventricul ar assist device is adapted for

llong termuse conpyigi NG eRerh9HeQf éﬁ?da 40 +ymars. Preferably said first
ventricul ar assist device I1s 20 made by a | ow cost process. In a

ti | f : f id.. st g ri ISt
part i cul ar prof of beded,000,000008eN A1 Salchi st VAN CULosoaST:S

devi ce are nade by an I njeéection i ng process. 0
PCT/AUOZ/OOG%@apé@d for short term use,

5 Preferably said first ventricular assist device is
adapted for short term use comprising a period extending in
the range 0 to 6 months.

Preferably said first ventricular assist device is
adapted for short term use comprising a period extending in

10 the range 0 to 3 months.

Preferably said second ventricular assist device is
adapted for long term use.
Preferably said second ventricular assist device is
adapted for long term use comprising a period of 1 to 20
15 years. |
Preferably said second ventricular assist device is
adapted for long term use comprising & period of 1 to 10
years.
Preferably said first ventricular assist device is
20 made by a low cost process.
In a particular preferred form components of said
first ventricular assist device are made by an injection

nmoulding process.



In an alternative preferred form conponents of said first ventricular
assi st device are nmade by a vacuum casting process. Preferably said first
ventri culwo 0a®%i388 device 5 includes a punp casing nade PCEmMUdL/as2sc
conponents. Preferably said first ventricul ar assist device includes a
punp rotor made froma plastic material. Preferably said second
ventricul ar assist device includes a pugp. casing made froma netallic
material. 10 Preferably said second ventricul ar assist device includes a
rotor made froma netallic material. Preferably said second ventricul ar

assi st device inchudgs &1 RUHMRALEIS NG-TRIRHT A CRMPBhEnRRt @ akaid
Preferably said second ventricul ar assist device 15 includes a rotor nade

froma ceranmig Bt efblridfladn akbesnatdg cear s igul gigef OLMR sgi dydeyice
conprises a sac-type device. Preferably said heart Is confectable to said

first ventrigukahy gssisds device by means of a respective first 20
cannul a and second cannul a i nterposed between said heart and said first

connect or and_saigrgf%ng#}nd_ i second  connectqr, respectivel y. i o
Preferably said second ventricular assist device 1I's™ cohnectable to said
heart viassaidchhhisl £3NMY 3206 SAld RA7L024348 RGT,ALA2L00625 5
Preferably said first ventricular assist device
includes a pump rotor made from a plastic material.
Preferably said second ventricular assist device
includes a pump casing made from a metallic material.
10 Preferably said second ventricular assist device
includes a rotor made from a metallic material.
Preferably said second ventricular assist device
includes a pump casing made from a ceramic material.
Preferably said second ventricular assist device
15  includes a rotor made from a ceramic material.
In an alternative particular form said device
comprises a sac-type device.
Preferébly said heart 1is connectable to said first
ventricular assis£ device by means of a respective Ffirst
20 cannula and second cannula interposed between said heart
and said first connector and said heart and said second
connector respectively.
Preferably said second ventricular assist device is

connectable to said heart via said first cannula and said



second cannul a by neans of said second ventricul ar assist device first
connector and said second ventricul ar assist device second connector
respecti Weby2/094348% further broad form of the invention th@ceg/Aw2/082provi ded
a test procedure conprising the connection of a first ventricul ar assi st
device so as to assist a diseased heart for a first predetermned period
of tinme; nonitoring operation of said-hgart over said predeterm ned period
of time so as to determ ne whether said heart can operate 10 w thout the
further assistance of said first ventricular assist device. Preferably
said first veéfaondulcannadsi Sy dwanee ofi meddporeatas sirottritelan | ad=i fteat ur es
(necessitated by reduced cost of manufacturing) which render said first 15
ventricul ar abyiiste deviste suineetdor oanpgersatioseoved aeahoituldr fessipan.
Preferably said short termlife features include use of plastic materials
in one or nordeviftet Becpudpeaasictgransspguiiwengtor of said first ventricul ar
assi st device. 20 Preferably said short |ife span conprises a period of up
to 6 nonths. Pref@anald yfaatfeshdibadi fforspadt CORPr iis8%nadiper ikadref s Up to 3
nont hs. WO 02/ 094348 PCT/ AU02/ 00625 - 6 In yet a further broad form of
the inventi oprobéBedi & test procedure comprising the connection of a

first ventricular assist device so as to assist a diseased

heart for a first predetermined period of time; monitoring

operation of said heart over said predetermined period of

time so as to determine whether said heart can operate

10 without the further assistance of said first ventricular

assist device.

Preferably said first ventricular assist device
incorporates short term 1life Ffeatures (necessitated by
reduced cost of manufacturing) which render said first

15 ventricular assist device suited to operation over a short
life span.

Preferably sald short term life features include use
of plastic materials in one or more of the pump casing and
pump rotor of said first ventricular assist device.

20 Preferably said short life span comprises a period of
up to 6 months.

Preferably said short life span comprises a period of

up to 3 months.



provi ded a nmet hod of nechanically assisting a heart to punp blood; said
nmet hod conprising rel easably, sealingly connecting via a first cannula and
a second wampbe4sm first 5 ventricul ar assi st device so aPCTAlAR/00@AST
assist said heart to punp said blood; during a first predeterm ned period
of time, ascertaining if nechanical assistance continues to be required
and, if so, substituting a second ventricular assist device for said first
ventricul ar assist 10 device at the end of said first predeterm ned period
of tinme. In yet a further broad formof the invention there is provided,

in combination, arhipet ¥erhbted ArAFi RfrndRY ¢Be adIBhEHCA OFnShOrls term
use and a second ventricul ar assist 15 device adapted for |ong termuse.

In yet a furtheriRegad LormOfod BRdnR%ERLi AP hEr] 1hy aPheYkfeds anfiy st

cannul a having a proximal end for connecti'on to the aorta; a secon

f
cannul a havi ig @apr oXigiel  FAChSET ARRRCLIAN ! QoBeYETY ol e5ogpl iy I St

cannul a 20 having a Irnclu g connection neans for abl y,

Li nal . . . . £ N .
Thiet o a fIEREered Ll o Y Epalle cBE e oA B B
ventri cul ar second cannul a having a distal_.e udi ng

WO 02/ 094 48%%%‘#;%%6%6%3?3% E8hKBctPor Sreshs 2 orleraeﬁtea%saﬁ d Slsag% ingly

connecti ng S%ie%rt to pump said blood; during a first predetérmined
period of time, ascertaining if mechanical assistance
continues to be required and, if so, suﬂstituting a second
ventricular assist device for said first véntricular assist

10 device at the end of said first predetermined period of
fime.

In yet a further broad form of the invention there is
provided, in combination, a first ventricular assist device
adapted for short term use and a second ventricular assist

15 device adapted for long term use.

In yet a further broad form of the invention there is
provided ’a first «cannula having & proximal end for
connection to the aorta; a second canpula having a proximal
end for connection to a ventricle; said first cannula

20 having a distal end including connection means for
releasably, sealingly connecting said distal end of said
first cannula to either an inlet of a first ventricular.

assist device or an inlet of & second ventricular assist

device; a second cannula having a distal end including



distal end of said second cannula to either an outlet of said first
assi st device or an outlet of said second ventricul ar assi st
devi ce; swpd2sesend ventricular 5 assi st device adapted f@cCTswOIRSt i on

ventri cul ar

for said first

period of operation of said first ventricular assist device. In yet

further broad formof the invention there is

devi ce adapted for insertion into either said first cannula or said

cannul a; said

to deliver aceeagutabhNgei®d fdRl rd D303, 1 NGaA98LE{ OBonMbLIHY S& 1%
proxi mal end of said first cannula or sai 15 second cannula. In yet a

further broaditeam ghdl bg IaMentlbnelaas, REOWAREA peTGihaReqs | ead

for carriage of power to sai

surface | ncl uding ¢80 QBRCMNPIL PELIUL ] NEQIRAT A Oy Aludiit RE A

| ead 20 surface into the surroun

will not al
the entire

over reg%o
02/ 094348 P
to the site

10

15

20

evice; sa
ing tissu a regi on or regions

I ingor i T region_allowin i ncorporatjon

| bR o e P B e o SRS B d  BRhs TR

Si st Lce sufficient only

CHPRO8S 00K - ~BeP V& R ameRBF Ve byifee T Ao stk ot
ventricular assist device following a first predetermined
period of operation of said first ventricular assist
device.

In yet a further broad form of the invention there is
provided an embolisation device adapted for insertion into
either said first cannula or said second cannula; said
embolisation device including a stem having an end adapted
to deliver a coagulating material to a sealing position
within said proximal end of said first cannula or said
second cannula.

In yet a further broad form of the invention there is
provided a percutaneous lead for carriage of power to said
device; said lead having a surface; said surface including
fegions which permit incorporation of the percutaneocus lead
surface into the surrounding tissue and a region or regions
which will not allow incorporation. The region allowing
incorporation may extend the entire length of the
percutan;aous lead or none of it or it may extend over

regions near the ventricular assist device sufficient only

ventricul ar assist device following a first predeterm ned

a

10 provided an enbolisation

second

enbol i sati on device including a stem having an end adapted

having a surface; said

eous
whi ch
ext end

ext end

near



where the percutaneous | ead exits the body and provide good <closure to the
wound so as to prevent or reduce the occurrence of infection. In addition
ot her ar ea® o093l 5 surface of the percutaneous | ead nmayPoaAPOERErti es
which prevent incorporation so as to facilitate easy renoval of the |ead
at the end of the predeterm ned period of inplantation of the first
ventricul ar assi st device. 10 BRI EF DESCRI PTI ON OF DRAW NGS One enbodi nent
of the present invention will now be de8cribed with reference to the
acconpanyi ng drawi ngs wherein: Fig. 1 is a flowdiagramillustrating steps

inan 15 i miant afd 0By LEGE MR pkEN o%%%éd%‘:%l"é‘éeh S THESE RECTGRr el ¢

enbodi nent of the present | nvention IS a side section view 0

Cnbodi mant ofeEs” HREoREREL LA %O'le'aﬁo@‘%f%gafbﬁ%v&é}r 38 BN Fobugn a

enbodi nent of t pres I nven

patient's ch bd n showi ng. t he ventrlc r,assi st _deyvic n pl ace

and the pat%ﬁ F%F%e %ergh ane8ﬁ%dlg%d ??onﬁ%hgr ??t3|? FﬁgPﬁ% ggﬁﬁn to

the ventricul ar assi st d VI%@B 02/3%9348 .gT/AUO 00625 - TAI LED
G2 th

DESCRI PTI ON GF“BREERRRES €t er8ic €6 FGE2E 6’8np %i ng

sub- di agr ans IA 1B, . 1C and IDthere is illustrated ste
5 urface of the percutaneous lead may have proBertles which

i npl ant at i’on ®
' prevent incorporation s¢ as to facilitate easy removal of
the lead at the end of the predetermined period of

implantation of the first ventricular assist device.

10 BRIEF DESCRIPTION OF DRAWINGS

One embodiment of the present invention will now be
described with reference to the accoﬁpanyinq drawings
wherein:

Fig. 1 is a flow diagram illustrating steps in an

15 implantation regime in accordance with a first preferred
embodiment of the present invention.

Fig. 2 1is a side section view of cannulaé and an
embolisation tool in accordance with a particular
empodiment of the present invention.

20 Fig 3 is a cross-section through a patient’s chest and
abdomen showing the ventricular assist device in place and
the path of the percutaneous lead from the exit site in the

skin to the ventricular assist device.



regime 10 according to a first preferred enbodi nent of the 5 present
invention. In Fig. 1A a patient 11 having a heart 12 in need of at |east
an assi stwo oposiesig action is fitted with a first ventri earaxvoaeei2st
device 13 arranged, in this instance, to provide a punped blood flow "in
parallel"” across left 10 ventricle 14 of heart 12. In this instance the
fluid connection is effected by first cannula 15 and second cannula 16 as
illustrated in Fig. 1. More particularly first cannula 15 sealingly
connects 15 via first connector 17 to ventricul ar assist device 13 whil st

second Ca””“gﬁmﬂﬁmﬁ?%hi g¥r§8§ t SheERRRER! kot @Menrassi st device 13 by

way of second connect or In this Instance the I ength of cannulae 15, 16
is such as to p 1.t figst ventricular assi vice 13 1. 2Q ,pl aced
in the abdonen 13&%% plé?#eerﬁl e l.{AASP:\LI\?T I ?bgbgégc%‘sd dsﬁrélﬁaqugggl gvz\\/'t he
intention is,_th fi ventricul ar.assist device 13 i Q ti.lized

for a relati \]/Et'y?é h%rll({ S]tpDr SdstEr rﬁsné&lﬂgﬁ%tt? of° te'%ﬁe,l% ?ﬁlpli%%f%yt%l}plopo
approximately 3.to nont hs,. This WO 02/ 094348 PCT/ AUQ2/ 0062 -
predeternineéeﬁé??oﬁoo?c??ﬁﬂiqﬁIqo e ié?@%?rf%Pr%#%?4%mwn?hgrfiﬁgtion of
heart 32 so as to determ ne whether the assistance provided by first
ventricul ar BEEPERT deVicRsteB-

In Fig. 1A a patient 11 having a heart 12 in need of
at least an assisted pumping action is fitted with a first
ventricular assist device 13 arranged, in this instance, to
provide a pumped blood flow “in parallel” across left

10 ventricle 14 of heart 12.

In this instance the fluid connection is effected by
first cannula 15 and second cannula 16 as illustrated in
Fig. 1.

More particularly first cannula 15 sealingly connects

15 via first connector 17 to ventricular assist device 13
whilst second cannula 16 sealingly connects to ventricular
assist device 13 by way of second connector 18.

In this instance the length of cannulae 15, 16 is such

as to permit first wventricular assist deviee 13 to be
20 placed in the abdomen 19 of patient 11.

As will be discussed further below the intention is
that first ventricular assist device 13 is to be utilized
for a relatively short predetermined period of time,

typically up to approximately '3 to 6 months. " This



is sufficient to allow full or substantial recovery of 5 heart 12 to the
poi nt where no ventricular assist device is required. In this event, as
shown i n Wpg@2/04848 at the end of the predeterm ned peri odPefi/Atioeeoa2d t he
first ventricular assist device 13 is renoved fromthe abdonen 19 and
first 10 connector 17 and second connector 18 sealed. In a particularly
preferred form as '"illustrated in Fi_g.,s2,. cannulae 15, 16 are. seal ed
internally at a point sufficiently cloSe to the heart 12 that there is no
need to renove cannul ae 15, 16 at the tine that first ventricular 15

assi st devi c@rkdeisihen®yeshridgalirng igan el ebbeghed Byerts e Ofnchfigrst
enbol i sation tool 21 and a second enbolisation tool 22 for respective

first cannul ankS ARMLSRGOYE Gl & 216s0 ERgh 00 lmige m{mh@e%haen
el ongate stem 23, 24 20 respectlvely havi ng seal 1 ng caps 17A 18

respectively ,aki3tahbé Shropthdd afer e H O ean@m:ﬁfgams% g %53, 26 at

respective second ends. "The carri‘er surfaces 25 are a apte to'carry a

coagul ating te v S g s- 17F,
PCT/ AU02/ 006%% éﬁ%1&§ 5 Pg%l gﬂ%{e} ng]gﬁl ng ysg?)a%ﬁ‘g ladlt(w)'ﬂgfz‘l rs’?lg)connect or

llgngtng orSooRea6enEcLer 53 D SSRRCEHEYE, Yo PO LRALL! 905 PLe 1RS 1 &MY
required.

In this event, as shown in Fig. 1B, at the end of the
predetermined period of time 20 the first ventricular
assist device 13 is removed from the abdomen 19 and first

10 connector 17 and second connector 18 sealed.

In a particularly preferred form, as illustrated in
Fig. 2, cannulae 15, 16 are sealed internally at a point
sufficiently close to the hgart 12 that there is no need to
remove cannulae 15, 16 at the time that first ventricular

15  assist device 13 is removed.

Sealing can be effected by use of a first embolisation
tool 21 and a second embolisation tool 22 for respective
first cannula 15 and second cannula 16.

Each tool 21, 22 comprises an elongate stem 23, 24

20 respectively having sealing caps 17A, 1BA respectively at a
first end (refer Fig. 2) and a carrier surface 25, 26 at
respective second ends.

The carrier surfaces 25, 26 are adapted to carry a

coagulating material 27. The sealing caps- 173, 18A are



The length of stens 23, 24 is selected so that when 5 tools 21, 22 are
entirely inserted within cannulae 15, 16 the carrier surfaces 25, 26 are
posi ti onewov/oas48 0 del i ver coagulating material 27 to seaTiAu2peesti ons
28, 29 which are sufficiently close to the heart 12 that, upon sealing of
cannul ae 15, 16 at positions 28, 29 there is no 10 requirenent to renove
cannul ae 15, 16 fromthe body. Typically .t will be clear within a
predeterm ned period of between one andt iree nonths of use of first
ventricul ar assist device 13 as to whether sufficient recovery of heart 12

will be made 4hgtelingoOpLi Qé‘aPingllgr g:?%&é{:ec@rté ;fﬂstv%hﬁie‘é\:'b@rl'ﬁsaﬁ-jdﬂ

device 13 and appropriate seatin renoval of cannulae 15, 16 can take

place as outlpedyi e 8201 1 gres]pff(t%ﬂggt%rﬁ??ﬁ);d?ﬁgém{%d Berigf 20 has

expired and it is ju that heart o0 recover then, as per

20 steps C apdePybn Bl n b iddlov88t rieula, psshsladen cq 13 is remved
e ar

and i nmedi ately replac Wit h second’ ventricu assi'st’ device 30. The
repl acenent is perfor di.scqonnect.i,ng .f.i r.st nnect or 3 f first VAD
13 fromfirst con?lre“gt gggggMoFfVﬁq%?FO?lgMgllP&F/ Astﬁoﬁ%ﬁéi%so e‘rf% 5
cannul a 15 and disgonnecting second._connector 33, 0f, first VAD 13 from
first congecf899i8§gf ?éc&ﬁ% CHNMfCAY 16 2SR e hdP ATy FEPLHafertri At ar

assi st devic% 13 from abdonen . .
he carrier surfaces 25, 26 are positioned so as to deliver

coagulating material 27 to sealing positions 28, 29 which
are sufficiently close to the heart 12 that, upon sealing
of cannulae 15, 16 at positions 28, 29 there 1is no
10  requirement to remove cannulae 15, 16 from the body.
Typically it will be clear within a predetermined
period of between one and three months of use of first
ventricular assist device 13 as to whether sufficient
recovery of heart 12 will be made that the option of
15  vremoval of first wventricular assist device 13 and
appropriate sealing or removal of cannulae 15, 16 can take
place as outlined in step B of Fig. 1.
Once the predetermined period 20 has expired and it is
judged that heart 12 is unlikely to recover then, as per
20 steps C and D in Fig. 1 first ventricular assist device 13
is removed and immediately replaced with second ventricular
assist device 30.
The replacement is performed by disconnecting first

connector 31 of first VAD 13 from first connector 17 of



19 and i medi ately substituting therein second ventricular 5 assist device
30 and then connecting first connector 32-of second ventricul ar assi st
devi ce 30WDm2/094388 cannul a 15 and second connector 34 of PEExANA/00625

ventricul ar assist device 30 to second cannula 16 by way
first connections 17, 18 of cannulae 15, 16. 10 ldeally,

of respective
i mredi ately prior

to di sconnection of first ventricular q§¥ice 13, cannul ae 15,16 are

cl anped so no air can enter or blood Te
whi l e second ventricul ar assist device 30 is connected to

“out. The clanps are nmaintained

t he same

cannul ae. Thes Ll AMS G al QEPVE OPGR HARREEHS OBecdma | SolkREPIGL esh ¥ Lh

reference to Fig. 3 there is illustrated an exenplary ventricul ar assi st

device 13, 30gf1aml R%g ﬁgj&?%i %Eré%réén&&&%‘ﬁc‘:

second connectors or the passage o

10 S g pienaces e

0 devi ce.

The ventri cul gruassl she devige A 10, heauiies poyer c hich i caadhgted

t hr ough per cut'aneous rom-outside

02/ 094348 PCT{AU02/00625,., - 13 T ilitate th |
per cut aneous 4%;1 mmﬁ%%?ﬁei¥r?ﬁgggg€%%#ﬁfc e%ﬁi?igggéﬁﬁ

y Vi a

f th
FSREPSFIAF ¢ he

[ i I n nt |, nd ventrjcul [
ventricul gr assi,st %;VICE é@ega d subseﬁye ti%gseco d ventrjcu A assist

nect

devi ce 30y, tHe GGt &FVEGTraleBE LheD cO

first connector

second ventricular assist device 30 to first cannula 15 and

second connector 34 of second ventricular assist device 30

to second cannula 16 by way of respective first connections

17, 18 of cannulae 15, 16.

10 Ideally, immediately prior to disconnection of first

ventricular device 13, cannulae 15,16 are clamped so no air

can enter or Dblood leak out. The clamps are maintained

while second ventricular assist device 30 is connected to

the same cannulae. The clamps are removed once connection

15 1is completed.

With reference %o Fig. 3 there is illustrated an

exemplary ventricular assist device 13,

390 having

respective first connectors 31, 32 and respective second

connectors 33, 34 for the passage of blood through the

20 device.

The ventricular assist device 13, 30 requires power

which is conducted through percutaneous lead 40 from

outside of the body via exit site 44.



5 percutaneous | ead 40 nmay be treated so as to prevent the incorporation
into surrounding tissue 41 of the percutaneous |ead 40. Such surface

t reat mentwowg/oetstend the entire |l ength of the percutaneorsTIAgadodds or may
be termnated just below the surface 43 of the skin 42 so as 10 to al |l ow
full incorporation at the exit site 44 and hence a barrier to infection.
An exanpl e of surface treatment of the percutaneous |ead 40 is the use of
silicone rubber which naturally resists 1ncorporation. Incorporation at or
near the exit site 44 may be achi eved through the use of 15 adhesively

bonded woven vel ot 4&coliodtercn@t efidtalofhos Lkl peechteads®Nt1add chy Wil |
provide tissue ingromh as the outernost surface of the percutaneous | ead

in this regi emichAl teerrtabkvekYetbeisal f aggetdpatimnt LAk LAMPrise figxturing
of surface 46 of lead 40. 20 As shown in inset Xin Fig. '\ the texturing

of surface 4@nekibeagdr402£athe eNghet hat i pgreWhyRk h%ﬁ%k‘ﬁ 4de SRy be
only mldly anchored, for exanple by the use of a pyragl - shaped texture

wher eby thergensrhibbile anchefi n@y9kati ue c | ternatively
the texturi nge' cgn i nclude a WO 02/ 08434 PCtI' %@%%%6%%?{4%% %%i nt h

arangert uchugnk sl oy BlnEl 2akegFly,of WitBln soys 1 cor

follow a [ abyrinth pat roug interstices I"a ure
47, As previoybyeshat fh ek eXt UL, cAN EXIFNT ARG EM IS o the

percutaneous liead 40, Such surface treatment may extend
the entire length of ‘the percutaneous lead 40, or may be
terminated just below the surface 43 of the skin 42 so as

10 to allow full incorporation at the exit site 44 and hence a
barrier to infection. An example of surface treatment of
the percutaneous lead 40 is the use of silicone rubber
which naturally resists incorporation. Incorporation at or
near the exit site 44 may be achieved through the use of

15 adhesively bonded woven velour 45 or other material or
surface treatment which will provide tissue ingrowth as the
outermost surface of the percutaneous lead in this region,
Alternatively the surface treatment can comprise texturing
of surface 46 of lead 40.

20 As shown in inset 1 in Fig.\\ the texturing of surface
46 of lead 40 can be such that ingrowth of tissue 41 can be
only mildly anchored, for exampie by the use of a Iz;yramid—
shaped texture whereby there is little anchoring of tissde

to surface 46. Alternatively the texturing 'can include a



5 length of lead 40 within the body fromthe exit site 44 through to
device 13, 30. In the alternative the texturing may be at selected and

pr edet er mvoed/op43es@t i ons. The texturing itself can be tail eceahusbeseby t he
degree of tissue ingromh into the surface 46 is controlled 10 and
tailored as a function of displacenent along the surface of |ead 40. The
surface can be tailored to provide a hi degree of ingrowh such as that
provi ded by inset 2 or can be tailoredto provide only m ninmal ingrowth
as, for exanple, 15 provided in inset 1. It is to be noted that, because

of the |Ocath@By@int@ohﬁréhg§@mﬂﬁnéﬁ&§UEQT ASRistlradevi g 1Bhsad secand
ventricul ar assist device 30 in abdonen 19, permtted by appropriate

sel ection of pegnnuj aukesdd {isdid | o it 2cd@obhes SubshiLith 0pfy second
ventricul ar asSist device 30 for first ventricular assist device 13 may

take place vihbgutn BAlisfiltentil ald o Lolpipel hsart.cbypass during the

procedure because”there Is no need to open e chest cavity of patient 11.

Thi's arrangenent 4bep el IR, 9aE L oA |3 WR.021084348 ECTLALORI00025 -

15 limt risk to I'ent’ as conpare t he situation ef'e general
SDoest oeL ShrBER” haaE 4 S g, SRR A S e o
I deal l'y through to device 13, 30. In the alternative the texturing
may be at selected and predetermined locations.
The texturing itself can be tailored whereby the
degree of tissue ingrowth into the surface 46 is controlled
10 and tailored as a function of displacement along the
surface of lead 40.
The surface can be tailéred to provide a high degree
of ingrowth such as that provided by inset 2 or can be
tailored to provide only minimal ingrowth as, for example,
15 provided in inset 1.
It is to be noted that, because of the location of
both first ventricular assist device 13 and second
ventricular assist device 30 in abdomen 19, permitted by
appropriate selection of cannulae 15, 16 it follows that
20 the substitution of second ventricular assist devige 30 for
first ventricular assist device 13 may take place without
patient ventilation or formal heart bypass during the
Procedure because there is no need to open the chest cavity

of patient 11. This arrangement thereby may significantly



5 extending to beyond the expected lifetine of patient 11. In particular
both first ventricular assist device 13 and second ventricul ar assi st

devi ce 30wwaiokio943ugieal | y, share the same surgically creat @dTpankees2sn
abdonmen 19. Broadly, it will be appreciated that first ventricular 10
assist device 13 is intended for short termuse and thereby can have its
characteristics selected for short termuse whilst second ventricul ar
assi st device 30 is intended for |ong t8rm use and therefore can have its
characteristics selected for long termuse. 15 By way of exanple first

ventricular 29512t 48K 48 Idhe | -_feggg%gcé(x%@eaf ﬁ'tﬁo%heﬁ;yigggc&qgnpm

i ncl udi ng those "di'sclosed in i tterson et a

US5, 470, 208 Kl et schka), provi ded .onl h t | 0 .J.S;sized to fit
' tho pockel PEFEat SUF T HASHERCTS P naFE TR TRe PHBTHRAT ventrioul ar
dovi ce. 115 1 npel PEroTRy PEREFLi st e A anuly 67 WA e caEny
mechani cal |y magneti cal | y and hydrod nanical%y or bg a conbin ti?n of
these. | n t NbORISESHR SPREALIOPRHNHEN | TE (it Gty OF PRBY WS 01:084548 19

PCT/ AU02/ 00625 16 bl ood throug€ t he devi ce may be caused by the

reci procal i n§*taedings ot bevpndnthe fxReeter titstde REcRaktyMh ild-a sac-type

device . Its conponents can be made using mass production )
In particular both first ventricular assist device 13

and second ventricular assist device 30 will, ideally,
share the same surgically created pocket in abdomen 19.
Broadly, it will be appreciated that first ventricular

10 assist device 13 is intended for short term use and thereby
can have its characteristics selected for short term use
whilst second ventricular assist device 30 is intended for
long term use and therefore can have 1its characteristics
selected for long term use.

15 - By way of example first ventricular assist device 13
can take the form of almost any blood pump including those
disclosed in US$6,227,797 (Watterson et al) and US85,470,208
(Kletschka) provided only that the blood pump is sized to
fit in the pocket created in abdomen 18. 1In particular the

20 first ventricular assist device 13 may comprise an axial or
centrifugal pump, or sac-type device. Its impeller may be
suspended in any number of ways including mechanically,
magnetically and hydrodynamically or by a combination of

these. In the case of a sac-type device urging of the



5 techniques and utilising | ess expensive materials than for the long life
second ventricul ar assist device. In particular the conponents conpri sing

t he punp woagimg4and i nternal surfaces and rotating partsPcamiveomase from
plastic materials including polyneric materials. 10 Coatings (such coatings
not necessarily having a significantly long life) can be applied so as to
increase Dblood conpatibility. It is notigd-that sonme plastic materials
such as coval ently bonded heparin are particularly suited to receive and
support such coatings. 15 The Carneda process can be utilized to perform

t he coval ent blpoddithgoofh Hepardewiden magdbe i eaussd aby etHwmtdiacdpbyotdigngcoat i ng
may constitute a slowrelease antibiotic. In a further particular formthe
first ventri eutdon agsshspuseyr-elabd adapiedl dormehitishenm useasesggeanot be
20 hernetically sealed. Instead it nmay conprise one or nbre conponents in
respect of waeghcslow perneation of body fluids is acceptable. Exanpl es of
sl ow perneation nmaterials which may be suitable include pol ypropyl ene,

epoxy or nylon. W02/ 834 RGT/ A2/ Q06%ade- ddinfOMRSSehyodsaaRRd

ventricul ar assist device 30 is constructed for long term(which is to say

much greaﬁerteEBﬁﬂqgeQDEBQSu@ﬂglé ﬂ§(ﬁgssy@x%%ngggcoﬁggér9£lQHB¥NNQQﬁ§)

reliabl e operation and can enb exanpl e
the long life second ventrlcular assist device.

In particular the components comprising the pump
casing and internal surfaces and rotating parts can be made
 from plastic materials including polymeric materials.

10 Coatings (such coatings not necessarily having a
significantly long life) can be applied so as to increase
Elood compatibility. It is noted that some plastic
materials such as covalently bonded heparin are
particularly suited to receive and support such coatings.

15 The Carmeda process can be utilized to perform the covalent
bonding of Heparin. In addition or alternatively the
coating may constitute a slow-release antibiotic.

In a further particular form the first ventricular
assist device 13 adapted for short term use need not be

20 hermetically sealed. Instead it may comprise one or more
components in respect of which slow permeation of body
fluids is acceptable. Examples of slow permeation
materials which may be sui£able include polypropylene,

epoxy or nylon.



5 principles of rotor support described in US6,227, 797 (Watterson et al)
and US5, 470, 208 (Kl etschka) In this instance, suitable materials from

whi ch t o worgte43es t he punp casing and/or the punp rotor PCarAtebI@bl e,

|l ong term operation include hernetically welded titaniumalloy. 10 The
above describes only sonme enbodi nents of the present invention and

nodi fi cations, obvious to those skilled,in the art can be nmade thereto

wi t hout departing fromthe scope and spirit of the present invention. 15
WO 02/ 094348 PCT/ AU02/ 00625 - 18 CLAIMS 1. An inplantation regine for a
ventricul ar assi s¢ogheyRA v, CORPESR] NGent A)clQYi d589s8 fddSlevess rijgul ar
assist device for 5 connéction via a first ventricular assist device

first connectghsngkied | ESt MEAL! iGlhal (A35hSts dRYT GayserRd gtor to
a heart so as to assist heart function tor a first préedetermhne peri od

of time: 10 ¢RinPBOWHRG 3:2CARANERETT GH! Bheatshll doVikd Years)

connecti on via a second ventricular as devic irst con
et T AL ek e R R
$ principles of rotor support described in U86,227,797
(Watterson et al) and US5,470,208 (Kletschka). In this
instance, suitable materials from which to construct the
pump casing and/or the pump rotor for reliable, long term
operation include hermetically welded titanium alloy.
10 The above describes only some embodiments of the
present invention and modifications, obvious to those

skilled in the art can be made thereto without departing

from the scope and spirit of the present invention.

15



15 period of time commencing i mediately and contiguously follow ng said
first predetermined period of tinme. 2. The reginme of daim1l wherein said
first venwpiocopsns assi st device is adapted for short ter®mCusdio22e238. The
regime of daiml or daim2 wherein said first ventricular assist device
is adapted for short term use conprising a period extending in the range O
WO 02/ 094348 PCT/AU02/0Q§%§ 19 4. The regine of CAaim1l or

to 6 nonths.

Claim2 wherein said first
term use conprising a period extending in the range 0 to 3 nonths. 5 5.
The regi ne of any previous clai mwheresarg@ d second ventricul ar assi st
device is adapted for long t

second vent rijcul afy aa5i shedlenPedainadap: ed fai dng endbise goRRid sing

10 a period of 1 to 2

ventri cul ar

years

period of 1 tgsibéémefar véq%l
said 15 first venlyiculal ASY s JeViCe LS BISDY A COtice for

3

10

15

20

ventricul ar ‘dssi st device is adapted for short

erm use. 6. The regine of Caimb5 wherein said

he regine of Caimb5 wherein said second
s adapted for long termuse conprising a
The regi ne of any one of clalns 1 to 7 wherein

(b)

connection via a first ventricular assist device
first c¢onnector and a first ventricular assist
device second connector to a heart s0o as to
assist heart function for a first predetermined
period of time:

providing a second ventricular assist device for

connection via a second ventricular assist devige

first connector and a second ventricular assist
device second connector to a heart so as to
assist heart function for a second indeterminate
period of time commencing immediately and

contiguously following said first predetermined

period

The regime

of time.

of Claim 1 wherein said first wventricular

assist device is adapted for short term use.

The regime

ventricular

of Claim 1 or Claim 2 wherein said first

assist device 1is adapted for short term

use comprising a period extending in the range 0 to 6

months.



process. 9. The regine of any one of clains 1 to 7 wherein said first
ventricul ar assist device are made by an injection noul ding process. 20
10. The rwQioamhis any one of clains 1 to 7 wherein said PCTstuoges2si cul ar
assi st device are made by a vacuum casting process. WO 02/094348

PCT/ AU02/ 00625 -20 1X. The reginme of any one of Cdaimsl to 7 wherein said
first ventricul ar assist device includgsug_punp casing nmade fromplastic
conponents. 12. The reginme of any one of "Clains 1 to 7 wherein said 5
first ventricular assist device includes a punp rotor made froma plastic
material. 13.4 TheThegi@ginb a1y OREnof AAidEik t9 (hyhelel a5l g .gecond,
ventricul ar assist device includes a punp casing nade froma netallic

material . 10 14. ThgtfLOhIH- Of s @0 0pevPie C ai %‘Eiaiaﬁgggfo?heér%ﬁ S@d

second ventricul ar assi st device I ncludes a rotor roma netallic

mterial. 15, Theut@obBRopls Ay P5%albdCledtliadnd 01 WETALILSY ¢ SpeONd

ventricul ar assist device In a punp casi ng nade ma Cceram c
material. 16. Theyregite of any one of clainms 1 to 7 wherein said second

ventricul ar assist device includes a rotor made
5 3. The regime of any previous claim wherein said second

ventricular assist device is adapted for long term
use.
6. The regime of Claim 5 wherein said second ventricular
assist device 1s adapted for long term use comprising
10 a period of 1 to 20 years.
7. The regime of Claim 5 wherein said second ventricular
assist device is adapted for long term use comprising

a period of 1 to 10 years.

8. The regime of any one of claims 1 to 7 wherein said

15 first ventricular assist device is made by a low cost
process.

9. The regime of any one of claims 1 to 7 wherein said

first ventricular assist device are made by an
injection moulding process.

20 10. The regime of any one of claims 1 to 7 wherein said
first ventricular assist device are made by a vacuum

casting process.



froma ceramic material. 17. The reginme of any one of Clains 1 to 7 wherein
said 20 device is a sac-type device. 18. The regine of any previous claim
wherei n swod2hesug is connectable to said first ventriculpamr/Aansioesdevi ce
by means of a respective first cannula and second cannul a WO 02/ 094348
PCT/ AU02/ 00625 - 21 interposed between said heart and said first
connector and said heart and said serq% connector respectively. 19. The
reginme of any one of Clainms 1 to 17 wherein said second ventricul ar assi st
device is connectable to 5 said heart via said first cannula and said

second cannulia théﬁéaéiﬁé §§i9n§e%&@doYe@ﬁ&EﬁUB§rtﬁﬁsfsﬁheﬁgﬁﬂ(%%ﬂa rst
connector and said second ventricular assist device second connector

respectively. 20. ¢f-LeShe R 0cRAWe 26Q0DE | SlAGe! fl%cqqaeﬁcai {aﬁ?ﬁf c@sgdgr st 10

ventricul ar assi st device so as to assist a di seased ear or a first

pr edet er m ned per} | M8, ..00N] | peration of said heart over said
fn%ge ggrétn} astT8 &Brg;&dé%ggg..

predet er m ned peri so as t rmne whether said heart can

operate withqut t f 5 si stange .saiq fir V. ri cul ar, assi st
device. 21. $%é tgg? g%%gﬁéu?% ) CP%%WPSOC%%%?%ig §§13$fV$%gElquﬁﬁ%% cul ar

assist deyice 'ncolPOr A& AN YUsTibt fovl SR HISR MY O fEHIeLRT

ricular assis

made from a'plastic material.

13. The regime of any one of Claims 1 to 7 wherein said
second. ventricular assist device includes a pump
casing made from a metallic material.

10 14. The regime of any one of Claims 1 to 7 wherein said
second ventricular assist device includes a rotor made
from a metallic material.

15, The regime of any one of claims 1 to 7 wherein said
second ventricular assist device includes a pump

15 casing made from a ceramic material.

16. The regime of any one of claims 1 to 7 wherein said
second ventricular assist device includes a rotor made
from a ceramic material.

17. The regime of any one of Claims 1 to 7 wherein said

20 device is a sac-type device.

18. The regime of any previous claim wherein said heart is

connectable to said first ventricular assist device by

means of a respective first cannula and second cannula



device suited to operation over a short life span. 20 22. The procedure of
Claim2l1 wherein said short termlife features include use of plastics

mat er i al swomzoms4®or nore of the punp casi ng and punp rot @CToUadadsf i r st
ventricul ar assist device. WO 02/094348 PCT/ AU02/ 00625 22 23. The
procedure of Claim 21 wherein said short |life span conprises a period of
up to 6 nonths. 24. The procedure of d gim.21 wherein said short |ife span
conprises a period of up to 3 nonths. 5 25. A nethod of treatnent of the
surface of a percutaneous |ead for a ventricular assist device utilised in
the reginme of aninonafedCbaiteeh toidShesa dinetdand fdespr behmecappl yi ng
a surface texture or treatnent to predeterm ned portions of the surface of

the 10 percut aneosisd | =adi hrarebynd osg@ld @wcbng ofdradaiticon rekpepoitdoNs of
said lead into tissue surrounding the percutaneous |ead thereby to

facilitate subsequedtregBi®ved 2y Sehdl yentTd Gl ar 85S13t wHEVGE AN
percut aneous | ead. 15 26. A percutaneous lead for use with the regi ne of

any one of Caingedord ¥AntBLOsPOF aklkagse %;énfflaee i ealdmpRt 8P| ivgd to
predeterm ned portions of the surface of said lead whereby tissue ingrowh

is controkled oveg,;fahdaPOrt4:0NSsaid rirst cannula and said second

cannula by means of said second ventricular assist
device first connector and said second ventricular
assist device second connector respectively.

20. A test procedure comprising the connection of a first

10 ventricular assist device so as to assist a diseased
heart for a first predetermined period of time;
monitoring operation of said  heart over said
predetermined period of time so as to determine
whether said heart can operate without the further

15 assistance of said first ventricular assist device.

21. The test procedure of Claim 20 wherein said first
ventricular assist device incorporates short term life
features which render said first ventricular assist
device suited to operation over a short life span.

20 22. The procedure of Claim 21 wherein said short term life
features include use of plastics materials in one or
more of the pump casing and pump rotor of said first

ventricular assist device.



20 27. The lead of Claim26 wherein said surface treatnent conprises
application of a material to said surface. 28. The lead of O aim 27
wher ei n swDd2/0243¢8 | al conprises velour. WO 02/ 094348 PCTPATN/0Q00625 23

29. The lead O Claim 26 wherein said treatnment conprises application of a
surface texture. 30. The lead of Caim29 wherein said surface texture is
tailored as to the degree to which ingroyyhois 5 pronmoted therein. 31. The
| ead of Claim 30 wherein tissue ingrowmh is controlled by the extent to
whi ch texturing produces a |abyrinth arrangenent in said surface. 32. The
| ead of O ai 231 Wher practdssalent nyraiwt [21i she#igosdirdldrd-tbyisel ggin on of
depth and shape of textures in said surface. 33. A nethod of treatnent of

the surface of a pempulenecipedieddototpatdenmbneykar assi st device; said
met hod conprising applying a surface texture or treatnent to 15

predet er m ned2por rthenprétedite i faaGAOL 1t hRerPBl C3HRNQOT¢| 83¢.t BELEDY toO
all ow i ncorporation of portions of said |lead into tissue surrounding the

per cut aneous | ead cbiiBr 285 t0 deaGicki bat g, sUbSequaphs renoval of said
ventricul ar assi st device an 20 percut aneous | ead.

5 25. A method of treatment of the surface of a ﬁercutaneous
lead for a ventricular assist device utilised in the
regime of any one of Claims 1 to 15; said method
comprising applying a surface texture or treatment to
predetermined portions of the surface of the

10 percutaneous lead thereby to allow incorporation of
portions of said lead into tissue ASurrounding the
percutancous lead thereby to facilitate subsequent
removal of said ventricular assist device and
percutaneous lead. |

15 26. A percutaneous lead for use with the regime of any one
of Claims 1 te 19 incorporating a surface treatment
aprlied to predetermined portions of the surface of
said lead whereby tissue ingrowth is controlled over
said portions,

20 27. The lead of Claim 26 wherein said surface treatment
comprises application of a material to said surface.
28. The lead of Claim 27 wherein said material comprises

velour.



34. A percutaneous |ead incorporating a surface treatnment applied to
predeterm ned portions of the surface of said |ead whereby tissue ingrowh
i s controwbDedopses said portions. WO 02/094348 PCT/ AUO2/ @QeAd02/40@842535. The

| ead of Claim 34 wherein said surface treatnment conprises application of a
material to said surface. 36. The |lead of Caim35 wherein said materi al
conprises velour. 5 37. The lead of C.aiLym 34 wherein said treatnent
conprises application of a surface texture. 38. The lead of Caim 37
wherein said surface texture is tailored as to the degree to which

ingrowth is pgonuted 1tdaer jin.c1bQm326 Therbeadsofq G A0S MLRIAsLL SSue

ingromh is controlled by the extent to which texturing produces a

| abyrinth arrangen®pl i Bt $8h bW fR36€ac40 sl €ad of O aim 38 wherein
tissue ingrowh is controlled by selection of depth and shape of textures

15 in said suid acenethe A W NOd ;9 JEGHAYSE! lsél?f/%'u%%beg .PegLd 1o punp

bl ood; said nmethod conprising releasably, sealing nnecting via a first

cannula and a secand a0aul 2sa 4| rsle veRLLLEUI A0 adal devleg.go fp to at
east 20 assist said.heart to .punp sai 00d; during a firs
5 promoted therein.

3l. The lead of C(Claim 30 wherein tissue ingrowth is
controlled by the extent to which texturing produces a
labyrinth arrangement in said surface.

32, The lead of Claim 31 wherein tissue ingrowth is

10 controlled by selection of depth and shape of textures
in said surface.

33. A method of treatment of the surface of a percutaneous
lead for a ventricular assist device; said method
comprising applying a surface texture or treatment to

15 predetermined portions of the surface of the
percutaneous lead thereby to allow incorporation of
portions of said lead into tissue surrounding the
percutaneous lead thereby to facilitate subsequent
removal of said ventricular assist device and

20 percutaneocus lead,

34. A percutaneous lead incorporating a surface treatment
applied to predetermined portions of the surface of
said lead whereby tissue ingrowth is controlled over

said portions.



predeterm ned period of , time, ascertaining if nechanical assistance
continues to be required and, if so, substituting a second ventricul ar
assi st dewDae/oYu2/ 094348 PCT/ AU02/ 00625 - 25 for sai dPpCirragtoewensri cul ar
assi st device at the end of said first predeterm ned period of tinme. 42.
In conbination a first ventricular assist device adapted for short term
use and a second ventricular 5 assist dgvice adapted for [ong term use.
.43. A first cannula having a proxinmal end for connection to the aorta; a
second cannul a having a proximal and for connection to a ventricle; said

first cannul g5 hayh@giaadi siralciens i el wighnNg C OSRLT b@PE JBANEr & Okt
rel easably, sealingly connecting said distal end of said first cannula to

ei ther an inlet ofofpdidest app@Rést ol Jr aSphebrdLVIGP sQh q@BubPA&L, OF 2
second ventricul ar assist device; a second cannula having a distal end

i ncludi ng conpect QD TEERSoEOL1Leheasabhyrely SERY] HQLerQP”@%ﬁéf%e%ai d
di stal end of said second cannula to eltﬁer an outl et of sal I rst
ventricul ar assi % ice or an outlet of said second ventricular assist

devi ce; said second ventricul ar assist device adapted for substitution for
said Tirst vantr! gl alo 2P 38seals eyl Ghd Qi ouhig . LLERL, P EGEt £l du ned
period of operation of said first ventricular assi’s evi ce.

application of a surface texture.

38. The lead of Claim 37 wherein said surface texture is
tailored as to the degree to which ingrowth is
promoted therein.

10 392. The ;ead of Claim 38 wherein tissue ingrowth is
controlled by the extent to which texturing produces a
labyrinth arrangement in said surface.

40, The 1lead of Claim 38 wherein tissue ingrowth is
controlled by selection of depth and shape of textures

15 in said surface.

41. A method of mechanically assisting a heartA to pump
blood; said method comprising releasably, sealingly
connecting via a first cannula and a second cannula a
first ventricular assist device so as to at least

20 assist said .heart to pump said blood; during a first
predetermined period of time, ascertaining if
mechanical assistance continues to be required and, if

so, substituting a second ventricular assist device



44. An enbolisation device adapted for insertion into either said first
cannul a or said second cannula of Caim43; said enbolisation device

i ncl udi ngwea a0 02/ 094348 PCT/ AU02/ 00625 - 26 havi ngPram/Adndoadapt ed to
deliver a coagulating nmaterial to a sealing position within said proxina
end of said first cannula or said second cannula. 45. A percutaneous | ead
for carriage of power to a b5 ventriculgg assi st device; said | ead having a
surface; said surface including region§which pernit incorporation of the
| ead surface into the surrounding tissue and a region or regions which

will not allow ipcornoratien: 10n86icdhe LeadsofadAlinAS whersid okhe

region allow ng 1ncorporation my extend t entire length o

per cut aneous leadﬁépigjerﬂ%toéf%&e%“{‘ﬁe@ﬁ?ggﬂ,@%&% QYEL regi ons near the

ventricul ar assis vice's I CI én hel p~anchor the device in

place or neag,to fhe 15 site.where t?gr er cut aneou | ead exi,ts {he body and

. ombination a VEeNntric axr assist evice
provi de good Cl osure T0RE Woltnd®so a8t o prevent or Teduce the
occurrence of infgftio

ur Lion. 47. The | ead ofuCIagn145 or Cajm46 wherein, in
addi tion, other % & orfcfrnesg%'ﬁ agﬁrrl’)f the2Per Eut Hrfet YEXF 1G4 ay have
properties which prevent, | ncorporatipn so as o fagilitate easy remval of
43, A first cannula having a proximal end for connection
to the aorta; a second cannula having a proximal end
for connection to a ventricle; said first cannula
having a distal end including connection means for

10 releasably, sSealingly connecting said distal end of
sald first cannula to either an inlet of a first
ventricular assist device or an inlet of a second
ventricular agssist device; a second cannula having a
distal end including connection means for releasably,

15 sealingly connecting said distal end of said second
cannula to either an outlet of said first ventricularx
assist device or an outlet of said second ventricular
assist device; said seconci ventricular assist device
adapted for substitution for said first venﬁricular

20 assist device following a first predetermined period
of operation of said first ventricular assist device,

44, An embolisation device adapted for insertion into

either said first cannula or said second cannula of

Claim 43; said embolisation device including a stem



the predeterm ned period of inplantation of the first ventricular assist

devi ce.
WO 02/094348 PCT/AU02/00625

- 26 -

having an end adapted to deliver a coagulating
material to a sealing position within said proximal
end of said first cannula or said second cannula.

45. A percutaneous lead for carriage of power to a

5 véntricular assist device; said lead having a surface;
said surface including regions which permit
incorporation of the lead surface into the surrounding
tissue and a region or regions which will not allow
incorporation.

10 46. The lead of Claim 45 wherein the region allowing
incorporation may extend the entire length of the
percutaneous lead or none of it or it may extend over
regions near the ventricular assist device sufficient
only to help anchor the device in place or near to Lhe

15 site where the percutaneous. lead exits the body and
provide good closure to the wound so as to prevent or
reduce the occurrence of infection.

47. The lead of Claim 45 or Claim 46 wherein, in addition,
other areas on the surface of the percutaneous lead

20 may have properties which prevent incorporation so as
to facilitate éasy removal of the lead at the end of
the predetermined period of implantation of the first

ventricular assist device.



