A bul k catal yst conposition and a process for
preparing the bulk catal yst conposition The invention
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nmetal oxidic particles conprising one or nore G oup

VIIl nmetals and two or nore Group VIB netals. The

invention further relates to a process for preparing

the bul k catal yst conposition and to a hydroprocessing

process using the bul k catal yst conposition. Wth a

bul k catal yst is nmeant a catal yst conprising at |east

GARTWICIAL VIR FORI IMRLANTATIONES (W % cal cul ated on

the basis of netal oxides relative to the total weight

of the bulk catalyst) as distinguished from supported

cBackigyeurs ohtiie inwerdioret al oxi des deposited on a

support naterial in anounts significantl y I ess than 60
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hydr odewaxi ng, hydrocracki ng, and hydrocracki ng under
mld pressure conditions, which is comonly referred
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catal ysts have been reported to have a significantly
hivhhethere e sany diftarent types nbartifipiel valves fer imelaptatien in a
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trimetaliic bul k hydroprocessing catal ysts and a

process for the



manuf act ure thereof conprising the steps of conbining
and reacting at |east one group VIII netal conpound in
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in solution in a reaction &ixture to obtain a

precipitate. This process is referred to as the

sol ut e-sol ute process. The conparative exanpl es al so

describe binetallic bulk catalysts. The trinetaliic

bul k catal ysts have a significantly higher catalytic

activity than the binetallic bulk catalyst. Different

hgahhARIryg o tisd i@entiodi tions, different hydroprocessing

feedstock or different hydroprocessing reactor

equi pnent limtations may require a different
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catal ysts. This is particularly surprising for the
nost preferred node of the process according to the
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first and second netal oxidic particles are binetallic
oxidic particles conprising only one group VIB netal,
because according to the prior art the binetallic bulk
catal ysts have a significantly | ower catalytic
activity. This finding allows for a bul k catal yst
conposition preparation process that is much | ess
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tRifisIBOAIRIMAD IR digddd® i n the bul k catalyst
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different fromthe Group VIB and/or Goup VIIl netals
in the second shaped bul k catal yst particles. It is
preferred that the Goup VIB netals in the first



shaped bul k catalyst particles are different fromthe
Goup VIB netals in the second shaped bul k catal yst
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one G-oup VIIl netal, prefdrably non-noble netals
cobalt, nickel or iron, but optionally may conprise an
additional Goup VIIlI netal. It is further preferred
that the one or nore Group VIII netals in the first
oxidic metal particles are the same as in the second
metal oxidic particles. It is preferred that the first
ndiredtionx irdihe fpemmt cdsestheorgive memitery bdgrhenaraandduesanas to be
! d t ;
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VIB netal and one or nore Goup VIII netals,
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9% even nore preferably |less than 7% and nost
pieweyemwherthaprtbiciahilve includeamere "%@ﬁ e valye anerppers, e.g.
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d L.
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can be provi ded at least in part in the form of spent,
reject or regenerated spent bul k catal yst and the



second netal oxidic particles is freshly prepared.
Spent, reject or regenerated spent bul k catal ysts can
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speci fic hydrotreatnent coAditions. The first and

second shaped bul k catal ysts conprising first and

second netal oxidic particles can be prepared in

various different ways described in the prior art. The
invention also relates to a process for the

preparation of a bulk catalyst conposition according

tto grBgentniv ey Valvie's aic8ep rpﬁeels:ﬁ a@omabkﬁx'bvm @ronptlmv;baﬁsage of one
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during the entire reaction. The process for preparing
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gf\}édgg,%sglgggtﬁg{ before, during or after the comnbining
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t Ll
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At least two or all of the surfaces together forming a sealing contact are
preferably parallel, i.e. the sealing surfaces lie in parallel planes. While the



catal yst conposition, is below a tenperature where
transition to an inactive structure occurs. This

woapl/esessst 0 any and all heat treatnment steps iPCTIER2006/010379
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production process of the bulk catalyst. The skilled

man can determ ne the maxi num heat treatnent

tenperature for a given catal yst conposition. This
applies in particular also to heat treatnent of shaped

bul k catal yst particles after conpositing and shapi ng.
Preferably, the bulk catalyst is heat treated bel ow
4&3@|IQ@SUﬁ@(§€% dahedecstappad, ik @Mfémﬁoreymmﬂsy manufacture
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i Gued pedorroanger dofdbe valvelsgasthanksmispbtaimedprhérethetapvent

! r%@ be?g’?ry(‘-ft rﬁ%ﬁg\sf”? n%éﬁal@%%ﬁ SﬁMt@ﬁlalrﬁﬁﬁtov@ptiMe% R

prerera | east
pfalptlor@ beyveemtéerse'ﬁapqrﬁ fagming esgalipgsentach dhisrlimjpates the

N4IELFTRE SFicdLIS séﬁé&‘étsﬁeklﬁé @@b&(ﬂ'ﬁ‘oﬁfeﬂ Wosi prefensisity, the valve
materials, co t| onal cessin Eaf}a& h t
eI er Bt 1080 6 4.6 Aevis A RUM LT kS bRt gros
buktals; attdély, sthért miosinrdefogethed with foenplsaneest begween suirfaces,
0 v,
S\?&!:Iilgrhgrreg@a{élk% afto I{En ?pﬁﬁe oFr‘E gghg:g?atr!yg%tg &ehfRelative
Reliding mwymenhéwema ng @mmﬁraeﬁ)afrqqremse@ﬂlegﬁa‘ﬁe%ﬁ wijl even
q}ﬂd’ra\?’é GOer tithk! Pr’@ﬁbr@ﬁlyPﬂJe' efﬁtl'rél/élge iPmbae fMorh 8pREhibsiWith one
cge}t St part EI S .sh F ocess the netal
tEgX/ 'c‘!ﬁt"&?'i’/‘ Frsﬁgfmf’@% ouging fard gl”gl&ley conposi t ed
vvlth a binder. In an alternative enbodi nent in the

K}s%aﬁ ghﬁ%ygam&o&g%ﬁ&q Gfed 'rﬁnfE: mamqs uex.gnaa Sfich that

se

ctan spelingeprdaetfatraed by t\s/naﬁéfmp W@eﬁmtm@r{dﬁ Wlélmqtyeakmg an

aﬁ&ﬁauta&.tr\/@aﬁéétsrb .§.te§9ur@roffai fe@bt errﬂﬁllgb QTBS Al/ErdR). Of course,
St e

ptaretsvsfp ee%as%@' %rym be B[ﬂsﬁ% ta/qeﬁh‘ifé’t"qgﬁ’&eﬁé'yeg?‘tcﬁ Ryt thelr
egdating kepabilithes shioukt basdffisieabenkersdtapimimiont axislgrabsse. More

PRAEGRAT. 158 DaRE RORBER SauRPbEt dintod o 8RS bIRE) Ldhtact

and optrona Ievin
reachetheraand lcrleéersblz/eSOOHsStpmVBumr@ﬁectedt@agrSé @ny agtal Byasayre

déa'uggd BYltke beto@l ;yrégsnfr@ NDRGtsuen ctr)é@h%ﬁa‘nlds b(ﬂé s&ﬁfrig capability

particle sjz can e use? r %
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t&teuéémlslqrfseésabysstor cooreas nhe?maranpteesefay benchidnged. Also the
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partlcles to a honobgeneous m xture. However it is also
envi saged to conmbine the first and second shaped



bul k catalyst in at |east two consecutive |ayers
wherein the | ayers have a different relative anmount of
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| ayer having in a direction perpendicular to the |ayer
a conposition gradient along which the relative anount
of the first and second shaped bul k catal ysts
gradual |y changes. The invention further relates to
the bul k catal yst or sul phided bul k catal yst
conposition according to the invention, wherein said

C8Y ﬁw‘rﬂlﬁg deesReBhéddDId EOANHISes séﬁlmb&asboﬁ&m surefcsahen
nore tha

% ti
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said tungsten rich catalyst is particularly active in

hykrerdes the '&Hb's&ﬁbbéﬁ‘fcrﬁirﬁj ®igatey saidiesliggtahtast should each
co&@eo& tion is used at dgher ress
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hydr 0deni trogenati on. The invention also relates to a
sul phi ded bul k catal yst conposition conprising a bulk
cmashyisim@ﬁrrpoghmes@ranalsmdmemm nedvarb@es of hertaniies depentd on

SR Atg it U ARl WA LSt
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HRIreseaPgisg qeviations dg thyadyapiagesfo 'l?&fd’r‘?qﬁ iofy fre respective
catheawio adprémenfieestblaomkswi t h hydrogen in the presence
of a catalytically effective anount of the bulk

catal yst conposition according to the invention under
cApedtgnsioniogrelemsiionag badirevidad bymiriemehe valwemembers are

' 6}568% hérel%b\f‘e%eff Qh& B?etb‘ﬁﬁoﬁlhgbb%tsﬂbhkpbe minimal for the
sten or Nickel - é enu shape
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prevent the build up of fibrosis, which tends to build up in dead zones of the



hydr oxycar bonate 2N CO3*3Ni (OH) 2*4 H20 (2.4 nol e of
Ni, ex. Aldrich) were suspended in 1600 m of water

woexod7/éresised t o 9Q0C (suspension B). The ni ckelPCT/EP2006/010379
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hydr oxycar bonate used in tBis and the other exanples

had a B. E. T. surface area of 239 n2/g. Suspension B
was added to suspension Ain 10 m nutes, and the
resulting m xture was naintai ned at 900C for a period

of 16hours (overnight) with continuous stirring. At

the end of this time, the suspension was filtered. The
yblebd floas Addn) bioBtetid$ baseal ubate i deadkandsatadsing an frtcreased
of aII net a onponents having been converted to their
”?kao Slromr%ées %bt ained filter cake was wet-m xed with

2.5 wt% of a binder (based on the total weight of the
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m xture was a I'n or ertoeﬁftam an, extruydabl e,
m@@t'vaﬁ@mwnﬁwﬂﬁ@ vizle a1pnelerserishdisrlaringdnec m is
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CHASTGHEY VAR b RS I S R KR Ve BRER  ea: o

catal yst was prepared using 230.4 g of nol ybdenum

t &
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The Ni - W shaped catal yst prepared in C3 was bl ended
with the Ni-M shaped catal yst prepared in 4 to
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conposition. The anount of 9the respective catal ysts

was adj usted as to obtain the Ni to Mo to Wnole ratio

of 1.5to0 0.5 to 0.5 in the final particle blend

(anmount corresponding to 341 .6 g (dry base) of N -W
cake (C3) and 256 g Ni-M cake (dry base, C4)). The

t hus obtai ned shaped bul k catal yst particle blend
C@r@ﬁﬁﬁbbnf@é?eﬁ@@béwd%lhl tHe grevsdrd eaingtbrutiengpstieam side and the
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esu p uri sation

hVGfoG'@'MNWQS@@W&Qq trthe MeINE. somSeté’ehe implantgblsdatpthe bigod

T\Vh%séladlé\ﬂ\g’ﬁlith mewswb%%taeﬁngle davideVwmrofé pmfénabu,l 8ie motor may
reactor.

S s ainer Al & YA i BRCa o] poripe Hipfd ireSdion.
sﬁmﬂwlcdnbdubag wegrbd Boyeved apid aBitia paneltlmleeseal&ammst blood

S'% eﬁi r

H h eeé@@g&ﬁ&@%?& N%@lpﬁrﬂlﬁé feed e%ﬁéﬂp?%g in
magor@qatewltiw h&GV'%@ﬁWSHR e@e\mr@tﬁraa REthR Yy embres.
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respectively, based on the total catalyst anount

| oaded in the reactor. HDN is hydr odeni trogenati on and

HASa ssfebydreaelmuhmbus nsnt beoprovicked torsgs trm)hlpaQtfkmlv bgsslages
S i d-
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mwapt bl@ suthesage ef malfupgtienipg pf the retardSdeh Mmegns Ry
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using two diff ssure

A o RS HNg ti‘eaﬂﬁ’(‘f’egass?ﬂgy%%?? {eQStlpacﬂ'ﬁf 898Nt exanpl e
in RMAL and RWA2) refer to the test condition 1 and 2

AP St 4 Blne 4PpRiG R 0aY 81t mpBly i e FRriifencray.
eﬁummareelmgv sedreaanaybe amrimary eeerqu/evuRGA b litaay atse or

Céﬁe%ﬂtﬁfteﬁﬂcdrﬁb%é é’rﬁarg sfd?b ﬁ%fa% Eifeh as a battery or an
cat al t ARTI FI Cl AL LVI_:b g ATI ON Baq,hg ound

JiccH tﬁ(,éHf:h 85 @ rechargeable ttery and/or capacitor accumulator
may be rechargeable from outside the blood vessel by wire or, more

preferably, wirelessly.



The present invention relates to an artificial valve
for inplantation in a patient's blood vessel, in

w@arwiosisbar an artificial heart valve, and furP@EEP2006/010379
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relates to a val ve system ilficl udi ng such an artificial
valve. Artificial heart valves are generally designed

to replace the natural heart valve and to performits

function over many years, preferably until the person

(or animal) dies. Thus, besides the general

requirement that artificial valves nust be nmade from a
material that is conpatible with the patient's bl ood

ti watbh I t I
"R 9 PSPl BB U SRR TRL y BE SO Ry puase
nmpehasimaxibe chacgediby epergartakeanl fromrtbeblasd flewf Mere particularly,
Vb \eherdnsb e fortat Y‘r?(?tlo{ ﬁialy%gﬁﬂ pﬁ'tse%lBgd e édrgy

i nstance conprise a tilting disc_hinged to an annuLar
riransfenmaing devicgifor kansfatping o fiow ehesdkinto ¢estrigaheReray
PWRES tHecetdign getareefis Infplaareld i aliatierenbBddrrddgelatids &26trical

cause the disc to I ng, _bet n e .
R s e e S e S A
cdiceet anel bylthewedot, or bothe Fohmstanceutherblodd tiawmnesgyur e

_ L : oy
%nui ar |Pgng sutrﬁ?ggeﬁﬁﬁg‘p?ﬁéﬁgﬁlibgdat?v\g@'seglm gﬁ]edﬁlgﬁhglr%?\pnso 2
pledie tupred By the RIRoEHEVal | is at a distance fromthe
ring, thereby permtting blood to flow around the

[1. While there are,.nmn different types aof .
TS §761BK SOy PRYFTA e RPIR PRergY,fiaed gt ngoessariy be
bbarbdf thessble, buthmegy altérnaiiNedle be plasedtautside tve blaold vebsel either
mﬁﬁﬁ'ﬁ't?& paﬁél#t%ocfypéﬂ"é\;e'n tlife & sYodpasich as on the
thereof . "Drsfunctioning of the valve i s only one
skatigngs slifsAgaiante aneeg\esPurcq aYcEHBRIRRPRAUEY FiRFage means
f AbAG withest Jepaketd fridat éﬁer@?%g?ﬂ&&ﬁ@&s@ﬁ@éﬁ ¢ b leapdvitor, a

s8R Ry VR Sy SRR e ot B prary
vstbiieg eherrgiyaumbpﬂed by lal mtndarvmegyssqtsce.hﬁnecmwggy sofirce may
9GS £ di&t% NS4 '?ogﬁe Y&l fr tfn‘\é’{cpﬁrlné W ﬂPe é‘i@?y

grow ng on the val ve el ément's. Particu ar[c}/ the [atte
NROKres evBRtisemepas forsueBlvig eferan&ompyiside themagient's body,
CiRE HcBOmViRNNG dnefyyf §tbfihg RfeanSUNEREY iMplahtiRl inbidenhé @btient’s
It is tﬂer.ef.ore ag okc)j] ect ofI t he. rr(]eser\t i nve t(lj on ttﬂ d
s gneringife tes Blogd \Esp @\ Withgh ke iob g Ui the bloo
padsselnptesetabtyoghdes ssekkin it bp @psilycadcassible arrin ithie ghddmen if

; . o . . ;
531 kot soRfors BERGTL flnkubfiig BNy Bing means
besidg the batientisikadyyis aigre coadongble ffeyr theipatient for & ig not visible
f o dvirgvargb) ect of the invention to provide a valve
system conprising such an artificial valve and further
conmponents. Accordingly, the artificial valve of the
priesandrgy maasfer onc oatgidesths patiémtfssthodynid the motor and/or to the

energy storage means inside the patient’s body can be performed either
wirelessly or by wire, i.e. via galvanic coupling elements, or both. For instance,
an energy transmission device for wireless energy transfer from outside the
patient’s body to an energy storage means implanted inside the patient’s body
may be combined with galvanic coupling between the energy storage means
and the motor, regardless of whether the energy storage means is part of the



second val ve nenber, each having a first snooth
surface. The first snooth surfaces of the first and

wa@emaonsisenl ve nenbers face each other so as t oPEDEP2086/010379
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seal ing contact between theifirst and second val ve
menbers. The first and second val ve menbers further
each have at | east one bl ood fl ow passage extendi ng
fromthe first snoboth surface to a second surface

| ocat ed on an opposite side of the respective valve
menber, wherein at | east one of the valve nenbers is

aranwgreﬁ rﬂébe@ﬁ/viﬂﬂnhﬁe Sbﬁé}{tw| cﬁJtﬁlﬂb alhé b@oﬁlovdﬁbd
uc t

er valve, ne
A hat el pREReRondY DeAr PP ORI T tlsRlerbl Siprase
amnebesatd theanotoa! al i gnnment with the passage of the
first valve nenber while maintaining the sealing
contact between the first and second val ve nenbers

Thhe moter may Be agaptas tactigcy Hgnsfermiibe yrieadessly transterred
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said at |east partial alignment. This way, blood flow
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pdirdctly edieb yhespatidint'g skinspl asceminimiaé thé}dlsmm:etdmd the amount

%ﬂ{gg&%,e{v%e%%%an% o%‘i.'?% W&k aRj Qrtne EEQ/rﬁébﬁs

Y'528s
edutsidedhe patigntis basty. det eri orat e over t| ms
Furthernore, due to the valve nenbers being dlsplaced
relative to one anotherip a S|Idln% fashi gn

 Dreceaergy trapgmisiandevjes 9 EUPTE; roB) fhe energy
ssturte aidyer ehyrgy\sedralge niethsao mlge pmdni ey befadaptédloegerferate

t heelggiégrgmggﬁg{?cegelgﬁé s d %Q#SSea- Ig Fegéé&aclf H@X' mm

I CI a ccor to the
pvle@tecpmagmtmﬂv driven nmoton Wtermilveb!l @r@n ﬂddﬁ@lﬂst g%

tlﬁ r%‘?lln)ésﬁh AeliceGorvitbleds EHEgY tPRRRE thalpbé bahptéalty @ehbrate a

reason that each of the two val ye nenbers
n'ﬂéﬁ"ﬁ&%/f@'ﬁ %'nsest@a EReEYY Eﬁﬂ%’?'é?'@ﬂtdley'cﬁé?'g\éf"ﬂ?sé 60ergy
aMsﬁérQﬁEy bb%dfab’@d tpapefre ah eldttridabfiplelc Thy evididwsrenergy

Y B TR B0 Eost 8L Vo AL B9 56 PP 1A ol
asigndli Such signdlvaay coppriseen elactiemagingtic meavBsianabrincluding at
Mes& o‘?{eer;f%rnqmréfnedQ‘Q‘Fl'ﬁ sigRGE at\)’h%letllaﬁﬁ‘ﬁg Hﬁ' S uméﬂight

arranged in series.. The t hi val ve menber aL d!1as a

fgigral, %w@et $i9egl ¢ gaer%orﬂverﬁlgf}?&veevéro wpye signg
fratmtion $/Hal Bed @ 9rhaiatiomisighat. hescsmwdelq@sehe@pélgnal may

ﬁcg)gné‘rhsesggggr?for ultrtalgoeunci \5v%$/e \s/%ln\éle quﬁﬁbr%oraen%efwlralegg energy

signal may comprise a digital or analog signal or a combination thereof.

Instead of wireless energy transfer from outside the patient’s body into the
patient’s body, the valve system may comprise galvanic coupling elements
adapted to connect the energy storage means, when implanted inside the



| east one bl ood fl ow passage extending fromits first
snooth surface to a second surface | ocated on an

wWoppaesstses si de of the third val ve nmenber. The PEI/ER2006/010379

10

15

20

25

30

val ve nenber is arranged sd2as to be displaceabl e
relative to the first valve nenber in a slidable
manner such that the passage of the third val ve nenber
can be brought into at |east partial alignnent with

t he passages of the first and second val ve nenbers
whi | e mai ntaining the sealing contact between the

f pdtint 8Bddy ) or e \Wabtoe tareireRIrscorSoral bal’riayy energyGouna for

furthe

s e e Ty dieenelpY siEirBiRgs SARG R nbing

plasiiien abieyextraooriposa pointary wnﬁegyesmfrceamydbrm raeoayt akthe
d al so having a blood fl ow passage for

@l gugg?{lgsggleg{‘ alignnent with the passages of the

ot her val ve nenbers. Providing nore than two val ve

MERED@d | e k%tér'h%déafmﬁg tél greCprieb&tt lﬁl\m\tibnahh‘pﬂmﬁe@rcompnse a

enl ar paC| artif
rerti eyl frrecene T PBIERtel of ns v S5 oo bl I Bgar row
apddsages iofo koot aﬁailg:memmamwnfarreay ofithenedntialisignal.
menmber nust be closed, i.e. fluid tight, so that by
%Pr opri ate arrangenent of the valve nenbers relative
ee@iralunimanbe adepted fer ipudantation Hiside heanstignt's Redy

agit e lotitsdie MR MSOHBESM of IM3fRtthe Didod/ déséel. IFetlatie®@abe, the
be arran e Sli d

ed bl back d.f h .
rGriial oB e B en FHPSRRE! Pan e JAY Sofiggativel,
athetconbrel anit dalyl be adapaedsfdng:loetibhlegtth@ motonfromeodtsidedhe
C&ﬁ%nt %*ad %b&ﬁw'{#@g %e'mxumgd%r rtﬁgg,%ﬂemgén HhelStter

near ¢chas inadire
p@tep@ﬁme@!lloaﬁ fopdireet raanipkatiag ofitheckantest upit byriedegtapar by

Vtﬁ%%)%ltlentsl?y é‘éprbﬁnéiel MBhibAlatibh&f e ¢QRESI upal ti al
al i gnnment their blood fl ow passages. Mre

pr ef er abl y, however, the displ aceabl e arrangenent of
theonabwﬁgmmmesmisﬁradévdee traydrecpranateddor wirekesgs rankeission

t%}qu %E%{ﬁolrg? aq rtg‘ tlfér r%o'i&ll ? rﬁﬁ’é amkastrglllérﬂ%lob%%emge for

eas
bviselgssly @wnpmgag@lgtaefr@mequtwe ﬂmpﬁgertt sdogy|tg shergamieplunit

hﬁQl’GeQﬁQ pEﬁ’érIt‘% Bdﬂy%@ﬁ%btp?oﬂﬂé@%gm&h@w@ess control signal
con ous ng themin. a {9 ection.

v t he
e g sy may oA e R ot ST DGR g Wave
pagnsageb:eumgwd@aahoroénaﬂdsgaowabambrrmmbe tBereoé Marerretesbbly, the

n%‘i’ s% ngpg ll!rta ngmit%ﬂ‘r{?ﬂthg)glzaﬁ]esrﬂaﬁﬁer a3 tFB)éh g}eqﬁﬁ s ttl%?\EFn itted to

ptbsmnm@n Fq«\snswma, dreeeontal signal n@vmedwn:samﬁemby reedulgtion of
vV é(r?er@?@lg{?u%l e Eﬁéﬁﬁ% d?')él tﬂ&é@ﬁ%r()ﬁwgté},ea Eﬁlrﬁbﬁ‘ﬁvaofa sngnal for

di spl aceab arran

P SIS g7 3410 GO0 oL 0B ntePecy U e fopoLgasiay be

efafrtbqudndyhphast! arel/orarnplittidp meddulatet \sidgred. an angul ar

ext ensi on about the common axis of

While it is generally conceivable that the valve opens and closes according to a
predetermined clock cycle, it is preferable that the control signal is influenced
by external signals, such as signals depending upon the patient’'s momentary
constitution. More particularly, the control signal may relate to a blood pressure
signal. For instance, when the blood pressure on the upstream side of the valve



360 x n/(n + 1), where n is the nunber of the
di spl aceably arranged val ve nenbers. Mre preferably,
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ensure conpl ete cross sectildnal overlap of the valve
menbers when the valve is in its closed position.
However, where the artificial valve includes nore than
two val ve nenbers, e.g. three val ve nenbers each

having a bl ood fl ow passage with an angul ar extensi on

of 240, the bl ood flow passages of each pair of
alﬁ’és&‘é@ﬂﬁe&@bVéﬁdf&i’i’ﬂﬁé@ |eéE lal cmtiey siyRBl calsing the valvie,to open
backf | ow e substantlally per pendi cul ar to the
d??¥b8§eptpd$ occur in the valve's closed
position even though when viewed in a di rection al ong

LR réFérad ¥m EdﬁuﬁtehPBfth%%méaéy\éﬁenﬁf% SR glqmﬁle?ﬁ@ée\m

cover the entire cross section of
phigRinn Hges{omaeamPases aablspéfpé?ffseae SRRSY VYR PEVidesdhe

| V868 o &3 ups gﬁhﬂleﬁ/hfeﬁ fthél svstéimng instledl in@chdtieAy The blood
to sectl OQ?
e

ft
GroRBTE SBodS e AP FTARALAP A JPETFaIDawe qHiuggane and
briniag pedocated kqr &t @teatt chasiber.ddestzonusniently,dhebtoddpressure
t&%sgﬁh\égfb% f%!e%stg%npé?&e %rl% 4 opgﬁﬂri Wy fromthe

passage one val ve ne rou e passage of the
next adj acent val ve nenber to t he passage of the next

Wc&ﬁf@%@%l H@ly\éﬁem%ﬁ‘bﬁry or|d@idﬁthﬁhaﬂ@ﬁ@a@ftota"wﬁ%m/a&bh’ﬁgnal.
VE SuC

Thergtats. this velE SysEEABE NGB teRtaN YVarTanpReraBy
Viakther umnbasessmpacemai(esmcmWGMems'&ages in$tatléakin a patient,

ﬁ@r%@fde\é?ﬁ%g % mot {8 c%ﬂ%ﬁgﬁt 8 g‘l‘ geevleﬂvéﬁrrecﬂ@'p‘r’&nde

ere I's only
Vi \pacematserrsigra 40 Hre PROLQY - fmﬁheﬂetter\pasv@&maﬁ%m@eb@%

srfeatdcer@waudmehfdn%euma# thebvesystdd, whereas in
the case of two displaceably arranged val ve nenbers,

as in the case of the three val ve nenbers di scussed
aliteveontid] lnnameawbé freelygrbgrantminhig sot &t todoesfigxiblatadbptabte to

gﬂ}%v%re c%gn?roY\Qﬁhglsk?gr {h%qu{o‘?QC%??grh%rﬂl J%ng&@%&”% FBF the

cHake |oécera\mryermev Himerefersed thatheanirol gnitdppregsammable from
nsUrsee tl"?é pRlid S dyam BReltRé GSﬁtrélhﬁﬂ i8 adapted6r béihg i S

even erre e into a
AP Jraie egthtin s Pesy.dhar ARG LT B RGN cay be
em'ugfdnymdbbt by Wirekeds adraote ¢dreradod pragramobiagiunit. adapteal for

:;Pe'%# atr'%mﬁﬁthkel c%%Jro LRM‘H%I &W@ﬁ{ehtﬂe?\lfaweféy%{e% yalve is

Cros
sy@grammmmumlhatavmreoumelqwn theepatient's skiR- val ve
menber preferably each have a radially extending

center line, wherein.the center |jines are . arran .
Aﬁgﬁpr@ﬁée ég?rﬁBWml unit may be adapted to proeide feeracE ?rgformatlon.

Where the control unit is arranged for implantation in the patient’s body,
feedback information can be transferred to the outside in the same manner as
programming from the outside is performed, i.e. preferably wirelessly. The
feedback information may not only relate to physiological data of the person,
such as blood pressure data, but may also relate to technical data of the valve
system.



axi s at an equal angul ar distance and the bridges each
have an angul ar extension equal to or preferably
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t he sections. The advantagd4of such an arrangenent can
be easily appreciated for a valve with only two val ve
menbers, the passages of which each have an overal
angul ar extension of 180 (or somewhat |ess), but are
subdivided into e.g. four sections of 45 equally
spaced apart about the commopn axis. Instead of turning

thﬁth@hﬁ&e,ﬁﬁ?’ﬁ@w{;&x/sﬂa&?of metlfr;gstg\tﬁlfﬁ\&trﬁbﬁl(iﬂayf t@wprise an alarm
assages 0 e two, val.ve,menbers into.ali Nt o,
PRI Ra plant oy Al arE Y BRTEPFasRPuds AR5 pebgn by
| thasstystewy i padiculanbytthe centrblacet of oywtdimplyf alertithe patient to

; | )
2%3{ H’r‘tggur‘f&@wg"lc‘gévsvﬂrlﬁﬁ tﬂé%@&%ﬁp Fbr F\%Eﬁ?’lcle,e{he d\ﬁ]ﬁi g{/agm may

ing sur le In paralle anes.
t ¢eBRAsY ahloggrArgsuye sansyevhich praydbe the sagngaetheraf e

f @entie@sPab&Ve. By inBNded tHeWAvd berhpiifes $ BRIOdASressure driven
contact is qverall flat. Alter

I at.ivel at least two
SHISBlpFing meqanish analam SEu el erioon hipssuie SRRy meY
ciadicate inmy p brefue ctom pg oA thengg oo and peraptithe@entnel unit to
s . IS | ritd [ :
VAR o A ArD BRI et baRis Filethibl pf Bl hyRor s
nenefrsakly ar@nged fongn ypfitiegm side 8§ fihelve.o t he bl ood
pressure acting on their exterior surfaces. Good
qﬁ;fo mance of  the valve's nechanismis obtai ned when
t Briefdasguptiongbthe drawindsie of a material inert enough
to maintain over tine a low friction between the
syrfac ' the,. ' : ' gl es
CHAUAEERhAS Bt coBia el o IRkl or e frficl T Ak
adeerding/ie theppresentdny entionwitly ang sotatableyalve membefe of
a ceramic material. Ceram c works better than nost
netal s, which, when nmounted together with fine .. .
iopuieaced Seimininviewsilduee difarentisonsliths axifioi valve
t sh@peihiarFigwrer1 withweliffdvbnity pasndetifilew pgssagesh every
relative sliding novenment the sealing properties of
ceram c sealing surfaces will even inprove over tine,
Frigéirertaghawys @ lgeossrsectiena) yieyeof @nathereehbodiment pfithesartificial
Witk 80r@hq td ehe/ fledentTRIBRch WAk BvBSoRitdlIe$hI0E rhéhbers.
t he val ve. Eor use in an individual's bl ood vessel,
the artificial valve is designed such that the sealing
cRiglir@e6 fney Treldow Yop wiewaf oftdiféerent desigrss off thh aittifivikd valve shown

e e T

the surfaces should not be pressed together with
L 68 Yol 95 SRR vAIDE WithSBlupltte 5RARMY ddwh&tfeath Qidetbeing

be“sufficient. even at .mni rrug1 axi al pressure. Mre
Fasigneqi tamrgvidefer 3 lamiganRIRge e houl d be nmounted so
as to barely contact each other and preferably so as

tl-cfg&r\{aeg]srporvs)g & Sﬁlqlc?ag %Oé Eviﬁ\%oaégrﬁgctmgesse%ﬂﬁg surfaces having a

concave and convex shape, respectively.

Figure 10 shows an artificial valve in which the valve members are clamped by

resilient means.
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caused by the bl ood pressure. Under such
ci rcunstances, the sealing capability of the

w@onvastss1g seal i ng surfaces i s substantial |y BCT/EP2006/010379

function of the maxi mum roughness and the maxi num
unevenness of the sealing surfaces as well as the

m ni mum cont act | ength between one of the passages and
an outer border of one of the correspondi ng two
sealing surfaces, i.e. the mninmmdistance that bl ood
particles would have to travel frominside the

mgs&gﬁﬁsﬁﬁv@mslweenérhaewwttlde mecHaeicl disppeid) mgcbaism
eeds ressure f.or sealing the contact

.h
éﬂ&Fgggg’d@RQqﬂplﬁBFQrS rnﬁ@ 109-nar anet ers may be

changed. Al so the | eakage may be very | ow and

%ﬁl@oﬁ ?r{HWSaMartFﬁ'B%ﬁ %’I% Wi htJ]ﬁthmgaIRﬁ&ﬁ%ﬁ? ndcB8nism

does not need for sealin
HnRrging a@%ggmmbhotihﬁﬁ? HOFtgA 38 éeaﬂpwgstream side of the
cadabi lities, producing the contact surfaces with very
little roughness or very good evenness nay be nore
expensi ve than increasing the contact |ength between
tFigureetd shuyvsan ddifies) vale irelwting atnhetor aod suefuan epring

r

R R B BB o s e A RO T cSi e
| eakage through said sealing contact, taking the other

nagar@ehﬁﬁrfowﬂmaﬁm@awslve e Bl Wbtor i§ BEveMO surf aces
qrn1n U h sai d L g(gﬁntacf shoul d each have
£ ave R&gu the pXoqahYessEl cont act area good
enough to substantlally av0|d | eakage t hrough said
| aki r t :
% &'%n ;ﬁ artff:@*%! E‘g\rlge gﬁlgg% ’ﬂ% ﬁé@%ﬁém?tm f obtained
ffmrmthg thfg"eﬂqvé%Ymﬁ?Qﬁszé anj 'ﬁ‘g)eﬂérrﬂf&tfompﬁél nmeﬁ‘ﬁrﬂ}fﬁ'tmage
%e&.@@forh&ﬂgb&rm%ﬂﬁg a®RsOpart Bﬁsmﬁhrérfé‘iﬁ@ndl ng
passages and an outer border of one of the
surfaces should be | arge enough to substantially avoid
| iqlregis $Huvesndtiasiadpeetalof ag actifitiaealyetazkomiing trethetdresent
qﬁv&ﬂ?otne{rrcbldcﬁltl %?8&?1% sen%‘? o'mﬁ Qréé?“%ﬂﬁ:%ﬁh@@glve a
maxi mum’ uneven S of ceram cs
rgabanie cemestiondiom Hg mioger tplaat@(éefﬂhb%ﬂ%ig\é sawicgendya control
VfvicediReskpaisted i tHe VAN AP cbﬁﬁﬁmﬂﬁ%@n{lft@mﬁ i on
costs. O course, deviations to the di sadvantage of
one of the three aforenentioned factors can be
digmes datted dshovoexapslon df diffectat ieathicalirments dffaevalve system
f r e r two
RO 1R e ehibgRlinb G MEBRBEM iFaiatE 00,
provi ded by which the valve menbers are urged
LA 1HES HesdApMOREST the RPaRifjsensi oni ng force shoul d be
m nimal for the reasons nentioned above. Strong
pretensioning forces could increase the friction
g uveenstidves arabitifictabuhlee 900Bdmpiriking, a firsgailve @hgmber 10 and a

is%%h#&%l%etnlwqgmggi i((?,'c%mposed of two halves 20a, 20b. In this
embodiment, the second valve member 20 forms a housing for the first valve
member 10. The first valve member 10 is disc-shaped and arranged within the
second valve member 20 for rotation about an axis 101, while the second valve
member 20 is stationary. The first valve member 10 has a blood flow passage
13 extending from a first surface 11 to a second surface 12, and the second
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efficiency. Preferably, an exposed surface of the
heart val ve on the upstream and/ or downstream si de of

wo b@7lessg val ve i s designed to provide for a PEIEPENG6/010379

bl ood fl ow al ong substantiably the entire surface area
under in vivo conditions so as to prevent the build up
of fibrosis, which tends to build up in dead zones of

t hebl ood flow. Also, blood tends to coagulate in dead
zones, causing an increased risk of thronbosis.
According to the present invention, a displacing
nmmmmdr?nasfaQMbd@ﬂoWastsh@e 23d, 2Bb\extahidirpd froanzfitst dfner

LEase 21t TBeRad ot riibe D2 el il FIEB BT S yalye
tientilendd appettheraxjs $®l, sise biooddlomnpagsegeditof te firsy Valve
o al %@'1 o%‘i‘.%f lé( Er&ﬂ%\fﬁ idtB@bRTstete@ligRENRRt WRY ths beda/ﬂéiﬁd

as a saf et comn I'nto actloneg iﬂ 8
n@asrsamz%r%3ﬁg>fé'ﬁe perongavalie member 20, thesehd ?ﬁga%'fs pflow
VEd i@ uirsaieh Shrobgh @nélivalge 1100 &ropd 8ih @pséeara il 0Bt 3

the bl ood-pre re driven displaci ng nechani sm may
c%%??tge@n& 'ﬁilezlégl}ﬁﬁref*'ansform ng nmenber arranged for

transform ng, when the valve is inplanted in a

Pbr%n{ merdl %ﬂgw\é?ﬁ§ b lﬂmﬁlézbéfqrig aPcff YhiGe OF ﬂ@ﬁre’s@ﬁp

at1ve novenen acea arrang ed val ve
n@waatrog' Theabpelstmsnrdrelatye %F@é@@ﬂé affr ﬁwg?ferwwgtrue to scale

75705 00 s'l’ﬂﬁide SPIHY Vahee thePhIRES Widy by m&etﬁ\?mbrlaﬁhg 48D, means
e (o] ¢}
Sfrgé%‘gV@” ﬁ%éalifﬁ "?h? @éf’@aes%ﬁaf%%%tﬁm "l Iy coupl ed

to at | east one of the displaceably arranged val ve

S aheESy, e wearhmbew@ R HEHER f&ﬂté‘ér% o sﬁpéysmm
?II on g 0

I'S posi on an ups r'eam si ve and
catsriebiprayides excakientsraling prapertips ReswaeRiRG sealingrsurtrges 11,

I mérﬂﬁww&fqa@ ikt @R BeBorRELAI0E N bére 10220 GeSPedtively, and
strean15| g a ve causes the pressure plate

HH@WY? mﬁHB@”ﬁﬁyd Nbwnst ream di recti on and,

ther eby, further causes at |east parti aI al i gnnment of

tﬂ%%@é g@f@aeg }w%sec% wamemBLn ?rﬁa‘iﬁﬁégouﬁéh

e upstream Sl Ssuc

chaether by weidisgstsing @rhasiding. |Fipwwe@\)@6é spaling properties
QB H RESSHIING subfd6Es 86 2hmddl 2024 van 88 Bbt&inéd wHe the two

S OMA LA N DL
derepdiae eaganntst thie firbtevahed menhemtiOr as wilhize proee speaficaliyt e
°Jes@h§8&‘58‘1%00 S %%{ﬂ%&iegﬁ@g?ﬁigw Yo.b€ positioned on an

pstream si de may al so be positioned
on a downstream si de thereof, so that, when the bl ood

me?rﬁﬁdﬂﬁl%rr‘aﬁgbﬂewﬂimérﬂﬁﬁhﬁ&% ﬂﬂﬁl%%&ﬁ@ﬁlagﬁb@ﬁ\é&amsm in
eter ned thu val ve qusatormtlcaqoy

I\VBE orrgp 8 %PS/ or dlsplacement of the first valve member 10’ relative to

the second valve member 20 for turning the first valve member 10 either back

and forth or always in the same direction. The displacing mechanism is

contained in a cavity 102 which is formed and sealed against blood ingression

by the valve members 10, 20.

Figures 2 to 4 each show a top view of the artificial valve 100 of Figure 1, but
with different blood flow passage designs. In Figure 2, the blood flow passages



the val ve conprises a pressure plate or diaphragm on
both the upstream side and the downstream si de of the
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di fference between the pred3ure acting on the upstream
side and the pressure acting on the downstream side
becones positive and negative, respectively. This can
be achieved, e.g. by rigidly connecting the pressure

pl ate or di aphragm on the upstream side of the val ve
to the pressure plate or diaphragmon the downstream
s13j@3afach leetenal over 1BOSinemdarafularrdiiestiandnbreopartioulbdy ng

ESARh ek yah a8 B BN RV ol RBnfh SR AR Permoen

fﬂh@wlmﬁa\gmseﬁgqsh@ dawhentbatyelve 1|0ﬁt|@|ramc|@md pesition.
a«gl'egnvﬁcﬂé rotatdbly é‘rrH%éH flﬂsﬁvmsﬁ?e’na@érym REOYoRSY @k 9sl by 180°

e valve so as to npl ant abl e the bl o gl
Viesepan %ncbﬂ@smewaﬂ\rﬁe Al blootliow §Y'U\BP SopgyEed gbpae side
psrxhervakley0ot he notor nmay be contained wthin a val ve
housi ng which is seal ed agai nst bl ood ingression. The
val ve housing may be forned and at the sanme tine
skiglied3 slyaw 8 sobiiepduitimgravsdifow byssabe dealgnevmetibe Hlood

'\@cg\ﬁ p9§§atg'g§ Yhass %avé Q&H@ééﬁr se’ﬁ%)’atpﬁ 1d R RY RS 88 &M ns, each with

aV|t or ned central area of the valve

n¥heRgular QM?,I[I%O@ ﬁgsqmpwpahlgﬁs Bendi0’ Rinthes grranpgement, rotation
%fgtﬁb lﬁk?'vbWepﬁ@M'b@EdObQ ddnpgmmmralreafhtaﬂngi Ithiefbloloy! floiw
I nalrec 1yl r enre nen e _.notor
PG T 57 e BFird o S Vel MR b AT P e o
Talighnadritodsof the biwodifigertriugbftha valvat16p indivertdd onHeo
CORLNPSIEL 0P Val. FRIPE 4isRBUdSnldBn YAHHE: ertific @t or

bei'ng one “ore nore aceab
mmaﬁgwr\wv@thﬁém@p@ssw@s a3.Ja¥kaing ﬁté%%'bﬂ\dg 'W@a‘ﬁgr pRgrons
b&]d%'ll?‘é g&sh é;ﬂarﬂ le@€h Wnﬁh an mlérlmmagﬁﬁnewh@t I8§s than
2 hobin oftpeatv e meed i A peis Riient o bring the
oflowmla§sag<es|16n231;gmt@bnd loat ubaltgnmﬁucThm@mgn imaljigures 3 and 4 is
ljh'e?rfcaf" ﬁ(fLHérJ}e BEW& he&HnoR" a"sgégrefs dfec)h valve member
venen ¢ e va ve ne ers SO as ﬁ
pagy hgsleseripes ag foreing bridgaes, a\{hewlng*wen@siesmeﬁa@ daby ea
V}Hﬁﬁﬁfer@faclpﬁﬁkﬁé EESteVANS 16D Brrahigad é(bdlﬁ tﬁ@@om&f axis 101 with
ener n ener source ner
S atiiar RS et psinecn St e TP a4 o &
emefeg;yblstsonmgﬂwatr&ger thaothe asgualabattensiygn of each of the sections
aGGHEY o%tooﬁ%ggg as a rechar geabl e battery and/ or
ac

capaci Sunul at or may be rechargeable from
out side the bl ood vessel by wire or, nore preferably,

Whrtﬁé eﬁﬁoﬂirﬁéﬁ@rsﬁawnvmwgurbbz t6 th%&ﬁa%@&&é% m&ﬁ@zy h&Ve an
lstor 0 ot her energy st

gy eniER SR OP g A GO b AP agp e common
Pfﬂ“* "@Ubf@ﬂaﬁtlv bhprefemblyyseoewbat lbsy thahd 80bthhoweyer, more

%ﬂ%%hé%i&lé’ée%@ Jrl'a%\ﬁeﬁ%‘\gymember is provided, the angular
extension of their respective blood flow passages can be extended, thereby
increasing the valve's overall through flow capacity. This can be expressed by
an equation in that the angular extension of the blood flow passages may be
calculated as

360 x n{n + 1),



transform ng device for transform ng bl ood flow energy
into electrical energy when the energy source is
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energy being used for chargBng the energy storage
nmeans or, alternatively, for direct use by the notor,
or both. For instance, the bl ood fl ow energy
transform ng neans nay conprise an inpeller arranged
in the blood flow so as to be turned by the bl ood
flow. The energy source for providing the notor with
energy need not necessarily be part of the val ve but
al ternativ . ' sel
Pa A BRI f o uRRRLe g Shfoc Gal HHERED
patlent s body, such as on the patient's skin. Again,

t hﬁuPJ‘?EWW§ QHeRfbdHhe AORRA tw8 o‘?sﬁ%&\ébﬁ}éﬁélﬂ;%d%members
al on% th or separate from en%r g%/ néix neans, ch
@éﬁ&ﬁeﬁdt"th'%ar@é’ﬁ@ﬁ Jegped by dhe g¢ ‘;%p gregiPnaty valve
Oﬁwleatbetr)ZDEAgémgmgwm}eahembefr@n0 t30ngperratatdble about engommon
ener e y
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However, the number of bridges may be even larger. This is particularly
advantageous where the blood flow passages are subdivided so as to be more
symmetrically distributed over the cross section of the artificial valve 100, as
has been discussed in relation to Figures 2 and 3. This is shown in Figure 7 in
conjunction with the artificial valve 100 shown in Figure 5, but seen from the
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device for transformng thd9w relessly transferred
energy into electric energy may be provided. Such a
transform ng device is preferably adapted to be placed
directly under the patient's skin so as to mnim ze

t he di stance and the anount of tissue between the
transform ng device and the energy supply neans
ombsdudﬁamW&: pgn'ree@tlh shibedse, tHdbloeddiogy passags 12i39s divided to
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i nside thepatient's body, or the notor to an
extracorporal primary energy source for transmtti %
rigyrgy! & shawreare aebgglineirqonprifingBresensioning elgments 40, 41, 42

agvrchithe vEﬁ%hh@rﬁbe@tWﬂ) thaE@quHdl@Pé{heplrlh mgspaemn&y
SOou orm ar (0] era ve S e .
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to the other of the two halves. A second resilient sealing ring 42 is provided not
only to seal the interior of the artificial valve 100 against blood ingression but
also to provide a constant pretensioning means in cooperation with the first
sealing ring 40, which pretensioning should be small but sufficient to maintain
contact between the sealing surfaces of the valve members.
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alternative allows for direet manipul ation of the
control unit by a doctor or by the patient by
appropriate mani pul ation of the control unit. A

control signal transm ssion device may be provided for
wirel ess transm ssion of the control signal to the
notor. Simlarly, a data transm ssion interface for
WFlg&ﬁeeBBJ;hbvt/sr ansgshbhicabbldatpréssune dtiven deplabing mechanism
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movement of the first valve member 10 to the closed position shown in Figure

12.
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The control unit may be freely programmable so as to
be flexibly adaptable to provide control signals for

WO b@7/08t568 accordi ng to changi ng denands. For POIEEBEK&010379

of convenience, it is prefetred that the control unit

is progranmabl e fromoutside the patient's body. In

case the control unit is adapted for being inplanted
inside the patient's body, the control unit is

preferably programmable by wireless renote control. A
progranmm ng unit adapted for progranm ng the contro
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a&je@fldlengfgvmﬁﬂ@“pﬁésent i nvention with one rotat abl e
val ve nenber. Figures 2 to 4 show top views of three
di.fferent designs of the artifi

FigfeceshaWs AP RPEFisRENy n g oefﬁf%}'%éég or Mis taken
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Figure 16 shows an embodiment in which the motor M is supplied with energy
via electric wires 90. Such wires may connect the motor M to a primary energy
source and/or to energy storage means outside the blood vessel and even
outside the patient’s body. Although not shown in Figure 16, energy storage
means may also be provided within the artificial valve 100.
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Figure 8 shows an artificial valve with the upstream
and downstream si de bei ng designed to provide for a

wo an7nsisedl ood flow. Figure 9 shows an artifi cPel/ErBb&e10379

with two contacting sealing2surfaces having a concave

and convex shape, respectively. Figure 10 shows an
artificial valve in which the val ve nenbers are

cl anped by resilient neans. Figure 11 shows a val ve

menber with a nechani cal displaci ng nmechani sm

i ncluding a diaphragmand a return spring. Figure 12
SFIﬁ%rﬁibr@ﬁh itfhd émwvaémeshwmnaigmehmhew is proyitied arngntrol

A RO T A B e BB sHBI S o

aartlﬁcml fahoe 300 eutiside tha cbllo,cdj v@ssal githtepin ’emacpailenes body or even
mﬂhg.@g th&'b& P&Iﬁ% By &%Rm@rry@gafﬁaue%e BRuBPaRt @t;ﬁbﬁlmate to

tor Is ergl ze ure

Seimoter M. In Siase Acihe cOREohERbF 1 SSRRIiegaNth eneray through

edhe%rétymg rmblvﬂaéd 90 ﬁhomme'ivaﬁ) trbr@fé:ﬂ derd ty e@ss€dntrol unit C,
shows an arti f.i CI

o8 GG g e s RPN B AR P bR B 5] S BliResite
ocﬂlremmonmahehdnmh Bwtcshoenp ltnassfteg oéaeergy asﬁ(maiyea tceald;frbmthe
}:(.ed‘ﬂg ﬁfiglcym§%\§rtén}%tl%l b%aﬁérfoqme'd \plreI§§§i¥l energy.

sho vari ous aspects of an artificial valve
accordlng to the present invention, including a
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e according t
p\raé\seemermbﬂréﬁtasdhe pueqsare @@1 tfepegmtrq@m sidey thgywalve 100

dsawk8gsn G ulpgg.rgr dicewenign artificial valve 100
conprising a first valve nenber 10 and a second val ve

menber 20, conposed of two hal ves 20a, 20b. In this
eﬂiﬂé}dhﬁwv or innadditeotic amiltiod sigabefith@ @ohtyoheniaC moass rebate to
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(ihre0eh 2 Gepa CEmRHBOST S RREa S ebd @exéa%gm'é i Wi GeBend
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&f sur ace ot a
nwhigbrca.s_@tlwbmgemaker b§t$lsa|h{U£P|3Fh%thﬂ eadraf luaprassage
13 of the first val ve

Figures 17 to 19 show three of a great number of possible arrangements of a
valve system including an artificial valve 100 implanted in a blood vessel 200. It
would unduly lengthen this specification if all ways of composing and
combining the individual components of the valve system were described here
in detail. It is therefore to be understood that the components so far described
and the kind of energy and data transfer to, from and between these
components - be it wireless or not — may be combined and arranged in any
manner as long as it is not technically contradictive.



menber 10 may be brought into conplete alignnent with
the bl ood fl ow passage 23a, 23b of the second val ve
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t hrough the val ve 100 from2an upstream side 105 to a
downstream si de 106 thereof. Figure 1 nerely shows the
principle of the artificial valve of the present

i nvention. The absolute and rel ative di nensions are
therefore not true to scale and the shape of the valve
menbers may be chosen differently. Al so, neans for
monitoring the valve in the bl ood vessel are not
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pressure agai nst I rst val ve as w
niveeefeqraci fical |y descrl bed bel ow i n conjunction vvlth
Fi gure 10. Centrally arranged within the artificial

100 j [ th
HBraYeritst aitaciiaRoR SH IR RVERER TRty Storpafbiens 5
r shostn ineFigoret ‘rVerrme@erdispaised withndoet th20vala’'s valveinmegmbérs are
f écft?%te& Aaf ti fén Jeﬂer%# i rr%d WthfeQFiH%nﬂssrah YZWa¥Faces
he |sp a

e same direction cing nmechanismis
c%hﬁﬁrned in acavity 102 which is formed and seal ed
agalnst bl ood |ngreSS|on by the valve menbers 10, 20

res 0 OW. a the artifigci
DT, Ie o Und i elirbar e Srubdre Bl OpRis the
plaisedgesstesng reentrols tﬁe goemyXtortalge nkarscE $6 esvto activate energy

c]n°1 th@%n&%&r&&’ég? NS 1o1fAR H\Q‘O‘?%t é‘?;ﬂr‘&gﬁ%g fimes.

d| rec on rtrc somewhat | ess
akhe eomradwsittC eaepiver M%mhiSﬁPg@mfﬁébkﬁé@twfﬁ”@éﬁon
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e rBnBeraRy RS £ anilang fonied By G i BE Rt bart of
cthesetifidia vablev0 okirsay bbllamated batsidei the phtentimicedyt, ead. @ the
aly;pne side of the valve 100. Figure 3 shows a

sorrevVnat i mproved fl ow passage design where the bl ood

fl ow passages 13, 23 have each been separated to form

t MGuEETS $§KUWs af@fbodirhBnt of the valve system similar to the one shown
in Figure 18 except for an alternative transmission interface being used. In this
case, energy and/or data is transmitted by means of a wave signal, with such a
wave signal penetrating through the patient’s skin 300 onto a receiver 97. The
receiver 97 is adapted to transform the radiation energy into electric energy
and to demodulate any data information that is transmitted along with the

radiation.
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23 of the first and second2val ve nenbers into conplete
alignment. Also, the blood flow through the val ve 100

is diverted on two opposing sides of the valve. Figure

4 shows an even further enhanced enbodi nent with the

fl ow passages 13, 23 being subdivided into four

sections equally spaced apart, each with an angul ar
el)ﬂrﬂmbﬂ@n of ttﬁb(m"&ﬁmmvalhﬂﬁm(l inanhurhan Beingtaream afimahmvolves
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V1 B0 R R DRI 108 s
| sutgreer thtdeairtht dieg helnatbthe agificahsalue aofl asmalhofthettieod vessel,
Sefergtthp tpﬁxattﬁo Mlé’soqé\;vgﬂvopﬁr%sﬁﬂﬁéal Valvd S&hrough an adapter

0|ms wn I n ur es , t he passages
aaftixedtontheartficigwaive an quﬁP%ﬁqdlthae*éf%‘PmBﬁF'Wﬁm\(m%é“Ch as

- pA@tHafl o EHRIGH O FdIpuetidie. cormon axis 101 of
exactly or preferably somewhat |ess than 180. If,

however, nore than one displ aceably arranged valve
n’ésntbmllyi theplefestivedhaturabvalve wiilbbe esrheved amd,dherelferier it will be

rrﬁéb%@% Y& d@s@&dargbrq @&% Vv gilel]h LIS seI elther

y i ncreasing e va over t hr oug
ckgfars nyafteTmuﬁt"tQa'ﬁtQ)@'aé%ﬂ?fb%%' iglabyalygh equati on | n that
t he angul ar extension of the bl ood flow passages rray

al cul at d 360 X 1
K Tt S an AR TG st oLk Beat A om ThEaish Br U o HE Vlve and
sdoonstiraes tmimdmmaty valvd) thewatierdfsl thowbmy have dopedpened to
V@Jixﬁcé&%t@e Hart. %%b@b @aﬁgﬂe.\eﬁé oedhv S| raa{a‘.mhgwe

e y %

secon statl ona [ve ms ga
writigat sbapdrsich@s the agita OF B lpeMANE aatsawv'& be ApepAd 43 Bain
]&l:e:%‘% the rdéllantcﬁéﬁr’tlalvaﬁé\é'nHYpM%nﬁﬂlfvm @ggmm/elvgor an

di t
o GAhe oy Sifearrn BB Ot sinpesss Fa SRaring pfgnt or
béfrnraducf\deowlqndmsmg& (ﬁﬁ:wbld\mévesenmumbldabwe) rentherm2ce, it will
' t
O i Bl etort Blbestihl-1olgbohltt (B Balishiio STRGRH HRE!
gopehiveded by a radially extending bridge 24 so as to
di vide the bl ood flow

In addition to the artificial valve, one or more additional components, as
described above, may have to be implanted in the patient’s blood vessel and/or
within the patient’s body outside the blood vessel to complete the overall valve
system. Examples thereof are:

the energy source for providing the motor 100 of the artificial valve with
energy from outside the blood vessel,

the energy storage means to provide the motor with energy, comprising at
least one of a battery, a capacitor or a rechargeable battery,



passage 23 into two sections of equal size. The bl ood
fl ow passages 13, 33 of the two rotatable valve

woreitess6d0, 30 are al so each subdivided by  PCT/EP2006/010379
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correspondi ng bridges so agsto formtwo sections of
equal size. This is needed since the blood flow
passages 23, 13, 33 partially overlap when the val ve
isin its closed position and, therefore, backflow in

a transverse direction would occur between three

adj acent val ve nenbers if such bridge was not present.
I Vbﬁél|gﬁlvaﬁtctb’iiu|p}4n@eléhhlérfts oetvdert gther tivé deergycbubud aigbe

ey 315%8e Fieabeant i eRgiiet Sahiioltod SpPEB it Htsgrim
f ¢antaqgegsfagiso3 to t he bl ood fl ow passage of the next
overth@gb? Eﬂ{/el\éme%?s @W&F to E&rﬁf%fck YithMRE Pnd¥BF Br tHedhergy

two rota arrange ve nenbers are present in
t$teragermeans @ bathtgan extia cripasal Primaryie8Y $OREEdRLi ng
bir & Ki388t fle R to BRVE the nitol BETHRASREgRSIPAEH M@bls oABoth in
a eneral, rul e, the nunber of bridges 24 will be n -

NG fasRignt he number of the displ aceably arranged
val vthe kentrer it Eibovenamtrollingethe undter sofas e bdgg sherblpoddlow
CYRIALE e alfichalVaIR3h bh YR bt MidNATAGBRIF M Uifh o

B God FOM/passages are su Ided so as to
neandrod giamet ri cal |y distributed over the cross sectl on

of tthe datd trdisphigdiod MteFaddds, 9BS ohags fb‘?@rﬂréﬂéé‘s@ﬁ@%ﬂnhﬂhg
wn in Fi gure 7

r%ﬂe%r onﬂh?sf‘gnt%\ﬁnqaﬁ'e%%&a‘?‘f mﬁ&%ﬁ”\?hw 100 shown in

Fi gw wirblesdptogemimihg dmretfaed fop psogriahaning the iftegual eoltrol unit
f?orﬁnhc}lﬁsrﬁg‘? Ltﬁb%t}‘%lb% fl ow passage 23 is divided to

WO se Pans" 8 abbut 120 equal | y spaced apart by
rel ahewecgmaketeamd i dges, and such sections are further

subdhy inflRsl festiredgnsord® so as to form subsections of
equal size. Again, the bridges 24 are needed to

prevent any backf | ow whi ch woul d ot herwi se occur
bas desuribad]meeintsly alheartifividlematie sylstpum evBers msvaledon the

\Y
SRR EB0ly o LA Pl 8 W Do 0 v
1|0f]uerm¢ mhre reJatedpitbe csmf@laﬁt@aiw e trolinadbaryatvesamotor and
Sind¢ ifdigdeof being designed to provide for a Iam nar

Condhe FISRCT RAVAEN Tre cratraf B8 Jet cobde iRsotionEn body.
t-he tHé spipasfaadisteriag detatmsrhvees tidextralc@@oral programming unit
esaot%%t 0¥I?IJ.OYUHI?I‘ fth%%qwqcrgﬁ/ lRFéh glcﬂ $8vrﬁ Q cor[tFHl%idn%l to

not g Iment 1N

a req
vﬂhemolloneorseal i ng surfaces 11, 2 1 of the first and

secqpd sk dﬁ‘?nfﬂ?éﬂ&ﬁfgsth@%n?rgﬂsrﬁﬁM%y&n@Qﬁ@éﬂl‘ﬁe%@eﬁﬁR&ﬁsﬁg nal

shape, respectivel The seal | surface bet ween t he
o ditecyH Arovifing the Pems ewaigs theC oD 519735t ween

the third and second val ve nenbers 30, 20b may al so
A method including the step of free-dissecting the patient’s blood vessel may
comprise the step of opening the patient’s thorax or abdomen.

A method of treating a valve disorder in a blood vessel or heart of a patient
may comprise the steps of inserting a needle-like tube into the thorax of a
patient’s body, filling the thorax with gas and thereby expanding the thorax
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have a concave/ convex shape either in the sane or in
an opposite direction. Figure 10 shows an enbodi nent

W@ o0pnsses1g pret ensi oni ng el enents 40, 41, 42 bgr/MP2006/010379

t he val ve nenbers 10, 20 are urged together. In this
particul ar enbodi ment, the two hal ves 20a, 20b of the
second val ve nenber 20 form ng the housing for
accomodating therein the first val ve nenber 10 are
separated from each other by a first resilient sealing
ring 40 made from a bi oconpati bl e pol yner, such as

pedwttyeplading e taaet twd RIparosbopicargrafs ih thepatiert'baody, inserting

her. th hal
B anernio e BPra nsBRines isdridinotall RSB Ry and
tdlissaogihgtalmeareavof theel bleed 26sse! Qobearasapgnmmthlerbltw@me@el or
C?r?ﬁeaer(y?t @&g&tﬂ& \H\Lé) %gltlgﬂln\é tﬂ@ %rtﬁfcwfl l@ﬁlv@%caﬁiu’(@% the

Ixed to t er. of t wo _hal ves A second
l@gemﬁl%hto replace e funsgon of m,e defeciveedlYRot only to seal
the interior of the artificial valve 100 agai nst bl ood

b . id i
Adhanen FragtindasdeiEudHn AoRdXerset oha ppripaymay also
seahprige thersgepkOof inkerting [arraedhslﬁlertubg irghdl¢ dbthemsnwif la
f . '
bgt%e‘?\% b'o‘ayefﬂ{]]né the e me Wi S'b&@%hd QR‘%')%BZ %x&gﬁdlﬁﬁ%é ng

surraces o I gure
nadeaminabgavisy oRldcipe &8 nasttwp |aparpsgpRrisIterGanyinthe PaHeals

%éd&ﬁl‘hsfé)‘tufgpé Q%efﬁ(iﬂié afé zmddnli% mm@a @&;%Uéﬁwg tde® through

bIoo WO, ar I ows

Sty s disbF g ntes Pb i PAA Esepreriie s

T\msselll apt pagingtherantyfidia viabvebea ccoatimg tdthedongratiarbihghe blood

F§% gE'" preferably with a netal coating, or made only
netal, such as titaniumor stainless steel. The

dlaphragn150 is urged in an upstreamdirection by

NRiRRetRédad WEMN Eé‘th%ofrebfiﬁeéoﬂth\é'o%vﬂ:@ rh&Y},af smstopfiste, be
pi ston 52. Upon ood pressure changes acting on t he

o‘?%wf‘ﬁ I'HB@V CP'R rﬁ'QFon 52 will nmove up and down. A
pin 53 radially extending fromthe piston 52 is guided
in a helical groove 54 of the displaceably arranged
val ve nenber 10 so that the piston 52 turns back and
forth wwth each up and down novenent of the piston 52.
A bottom plate 55 of the piston 52 is connected to the
di spl aceably arranged val ve nmenber 10 in such a manner
that the valve nenber 10 turns along with the rotation
of the piston 52, thereby aligning and disaligning the
bl ood fl ow passage 13 of the first val ve nenber 10
with the bl ood fl ow passages 23a, 23b of the hal ves
20a, 20b of the second val ve nenber 20. Thus, the

bl ood pressure is transformed into rotational novenent
of the first valve nenber 10. A return spring 5 1
urges the piston 52 against the force exerted by the
bl ood pressure, thereby causing disalignnment of the

bl ood fl ow passages 10, 23a, 23b and, thus, closing of
t he



10

15

20

25

30

val ve 100 when the bl ood pressure on the upstream side
of the val ves decreases bel ow a predeterm ned val ue.

woo@ans1sé® shows an artificial valve 100 wit h BPCT/EP2006/010379

slightly different nechani cal bl ood-pressure driven

di spl aci ng nechanism Instead of the return spring 51,
a second di aphragm 56 i s provided on the downstream
side of the valve so as to be actuated by the
downstream bl ood pressure. Accordingly, when the
artificial valve is e.g. used as a heart valve and the
CLagSpressure in the heart chanber exceeds the bl ood
pressure in the bl ood vessel downstream of the val ve,
the valve will open. In turn, when the heart rel axes
and Anartificialtvablea1Be) fof irhplentatioh i b eatieatalblapd vieesel (200)
bl ood,ppsRyr e on the downstream side of the valve

Wil | exceed the bl ood pressure in the heart chanber,

t hereby causing return novenent of the first valve
menmbera fifdt m)) bhe aCde@Sﬁdi (m&blvie()ﬁer&béw\@adrﬂhﬁnmm €irst smooth
12. Ins% on ta chan

d t
ai <pPaiag e e o phBhpoRe TafpthEe SpAlRRg berwoen
showthqjﬁlnsmmcpaédqndl\ral\l?a geneets avﬁ@ﬂsﬂmmhavmg%t@e;ase omg blood
ovefahbaRqPalesdBlactlid HBARAE (i surfiba 1 ¥Eecond
the Pudageld3s2a)dacated opan opposite fidg ofthe e@@@ctp\éﬁvq'gq%
al i 9H18?ﬁ6'$er Wheein WhRAst b1 (TO§ thth*él\léClKS,mHeh@sraeIan@d so
sprin overr ere are var.i ou
concaRtabs IsplanPEbinsE AR M B 28l gelve Hidrulig aligave
dr i veraniner suctj that tHeopassagd (23apofatheisecandivalvali2@ neémbhecan

pr esggtbrbwnr‘it'o% l%a@t EHH%I %ﬁnﬁﬁ?/{@wﬁ’- Weﬁa%%i@( 1f3) of ﬂ]e first

nsi de t icla
vaI vealyemergbey (18) while yaintaining e sgalieg eentaghigimeendhe first

fi el gnd $B8&ord I mEnbérs, sHeat i ng the el ect rorragnetl c
field is positioned outside the bl ood vessel 200 in

the formof an annular ring surrounding the bl ood
vessela didplaeingsneenarigy (M; 80568 or the tekeivewtispladenoent of the

outsbgeemeemﬁélgq%v sel is preferable. Wile in the

enbodi ment shown I'n Figure 14 the wireless energy is
directly consuned by the notor M it is also possible

bo i mRé uﬂﬁ.cidn vhI8 of 3lairf 1arur&re¢l¢6m;ﬁltsmg a ﬂﬂm@fe ﬁnember
SRR aFiH S aReed Bhtor  befleb e
ener the seeoad studage h2) déethel ferst valve sveertpy (80) ahdrfarttier having
2 B3R Mo aR0ETIRLTE D ERME AhaE SRl o
an i ﬁ?fiﬂﬂdeﬂrllr@@e loustechad @R OPPPSiEH i pf Haﬁthcbrdr\@&\tq ypember,
ConSWﬁ%F’elﬁ’Yhé e dNRINY mMERb P €30 95 @8 ddl SasEh@Yisplaceable
stor agiatlve to tls'ne ?rst valve member (10) in a slidable manner such that the
passage (33) of the third valve member (30) can be brought into at least
partial alignment with the passages (13, 23) of the first and second valve
members (10, 20) while maintaining the sealing contact between the first
and third valve members (10, 30).

3.  The artificial valve of claim 2, further comprising at least one further valve
member having a first smooth surface for sealingly contacting a second



10

15

20

25

30

such as a rechargeabl e battery and/or a capacitor
and/ or any other type of accunulator so as to be

way@losiske upon demand. That way, an energy SOBCT/EP2006/010379

out si de the bl ood vessel cas be dispensed with. Figure
16 shows an enbodi nent in which the notor Mis

supplied with energy via electric wires 90. Such wres
may connect the notor Mto a primary energy source
and/or to energy storage neans outside the bl ood

vessel and even outside the patient's body. Al though

not st ofrorfel gfithe ofifer vehergymbecs (A9e20rSOh andyrtiedrdmving

be pr I

To0" ERSiE e Sbdbs Bh aPlehb A S Binglis with the passeops (13
t her é3,|$3)prft.m oiidér walyemerobersnit C. Wil e the control
unit C can alternatively be provi ded separ at e fromthe
artificial_ valve 100 outsjde the bl ood ,vess eit Wé

An t Ake gatficalvalyeinb gy 6f coan 1 eBsvaeraimeng ‘P‘P'é‘ﬁ?a

body arrlahgérﬁeﬁf@fftﬁé W@Netrﬁeﬂﬁu@\éﬁs feh#tive @t ohelanubthdr isuch that

pr oxi,ma, to t 6, the control
uni t ajv%[]}%“ eéﬁavﬁ ?'HJ\A&I] E@%}(%fgﬁtéh the wires 90.
The vvlres 90 may al so serve to transfer data to the
gont Fl'ﬁla aH?ﬂc'i Cligglv% cﬂga \&F R § 1 99 BNk In gReliRplagBsblet O

transter ailnan o 03|te di rectign

Al t haUghaementseidha ,vat\/@aﬂgméﬁfw%éwert@;?nﬁﬁePHrefd%Flécft that
and tHeOVRIv S merIdrs @ke bovtinUcugRyslidbblelinahk \direytioe
performed wirelessly. The control unit C controls the
action of the notor M In Figure 16, a pressure sensor

B. i s Tae rsaifgial velvetdielaimtd mtmreisdhé siglee ndEmberstdte lineally
UPSt LERIBISLE8s 08 alidlF 18t Bt KAt pdTiBedikdn SHe SR et BioBd flow
continuously or Intermttently sent to the control

uni t Pessigehat the control unit C may cause the notor
Mto turn the displaceable val ve nenber 10 as the

e U AT 8 S b B o s

addi rotatabizhslidable sobs & gt fafthe heleasimarbal augntneot phiheir
relate t 2083 In that case, the

pr esté)ﬁr épfggﬁgor @ ng/B%esr?ormthe function of an alarm
system i ndi cating mal function of the val ve when the

" 93 irlé%nm.él RAIVERSTLIFRAM, SVt eidfthé b@séé@e\i of e estds neembers
predet er

mal f @FE Bﬂcgiyi?éraé‘@ﬁarago if’gﬁﬁﬁn%ﬁ’ axl ﬁzﬁcﬁht rol unit

vvi [ depend on the pressure sensor signal rather than

S gngﬁ art vgrve ckfg:pﬁ]n 7 D& %vltuﬂ'etn ﬁ@%a@é‘&ﬁr&%ﬁﬁe valve

alternatively serve rectly as the cantrol
si gnmembwsmvewndageérw %%@mewt%gn%laﬁ'l oXteRYPACEs

the @QBEtHObr prefdrably sbhitwies Idsé theh 19 show three of a
great nunber of possible arrangenments of a valve

systemincluding an artificial valve 100 inplanted in
a bl ood vessel 200. It wouB6a xumthut1), | engt hen this
specification if all ways of conposing and

where n is the number of the displaceably arranged valve members (10,

30).

10. The artificial valve of any of claims 7 to 9, wherein the passages of at least
one of the valve members are divided into angularly extending sections
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conbi ni ng the individual conponents of the valve
system were described here in detail. It is therefore

wo oooesisegler st ood that the conponents so far deSTEPeE010379

and the kind of energy and28lata transfer to, from and
bet ween t hese conponents - be it wireless or not - nmay
be conbi ned and arranged in any manner as long as it
is not technically contradictive.ln Figure 17, energy
storage neans Eare arranged inside the patient's body
out si de the bl ood vessel 200. They are gal vanically
couplbgtnésnd dfeadially ekeindingwridgesi®4). and recei ve ener gy
by wirel ess energy transfer through the patient's skin
300. A transmission interface 95 |ocated under the
gat i Jive'astifidialivabeofelame), wiheheia tee nuedeoptibridges (24) is n-1,
tr angyfeis hA8 thdWGhbBCSs A8 dipisdedBlyl trarkRtivale r%e?ﬂﬁe‘ﬂs
Such I nterfaces 95, 96 may conprise antenna co

Antenna coils are not only suitable for energy

t1|2ansnh@rarmwa|mwesdfradiﬁﬁmwrynhﬁe needbef of btidgesRd) is

ener 3y 081 Bitam FrwBsaPRABP LTS BPhdSmRCerty b inacd veive

enmboanermhersof the inventlon, t he energy storage neans
E shown in Figure 17 may be di spensed with and the
val ve's val ve nenbers are actuated each tine

dRer gieiastifigialyatverafslpiny 2. vyhereipdhe Rridgeoaf ?qﬂhe\far'%é@mber

95, %@ch havdh @Hﬁtér fife, Wﬁ@reﬁﬂﬂhbrdéhtel#ﬂihbs &rd srrangddeaicad the
in the outs de,.t.he blqg

a
cont EoMEne s e Fale G sisiARe e RE e s R npye on
ener gngtilaarsteesiohremuat toeoreprefeggbly isomeydhatiangsr thao th‘he
ot o, ghla?@Q{eﬂgirogagf%aEh IPthe s@&ﬁoﬁ%?f trhglanldmatrly(éxtendmg
recei’V data and/or 1s programrable via
tran®P@begesn i nterfaces 95, 96. Alternati veI Y,
al t hough not shown in Figure 18, one or both of the
energy storage neans Eand the control unit C may form
an integral part of the artificial valve 100 or may be
| ocated outside the patient's body, e.g. on the skin.

thuﬁ%eja% f?é“ﬁ%w%rbf%h'ﬁg%‘iicﬁ%ﬁ 196 1t3h®§¥?én¥ §t RUSTIY of the

wn I n Figure 18 except tor an
aI t eﬁHH@?Gﬁe“ﬂr%Méﬁﬂ%@Pbemge? ﬁ%@gw@nﬁ@cteg%aarai'ﬂ' this
case, energy and/or data is transmtted by neans of a

 oTBR S elelvE A e MG B e ot FSvergi et

receiver 97 is adapted to transformthe radiation
98" $Xe! a%f?cu?q v%perdf%n %?%%YT?HS ol8, Q/ﬁMH hﬁeﬁstat(»b Setha
i nf or mat h ansm along
r adi gurfaees (hhi 2 tegetbar rminga gealing; @n@ct\hawé cppgaygand

a hu%nvg@g%eofes@@cm| | involves the steps of
cutting the patient's skin, free-dissecting the bl ood
vessel or

17. The artificial valve of any of claims 1 to 16, wherein the valve members
(10, 20) are made of a material inert enough to maintain over time a low
friction between the surfaces (11, 21) forming the sealing contact.

18. The artificial valve of claim 17, wherein the material comprises a ceramic

material.
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heart 200, opening the bl ood vessel or heart,
surgically affixing the artificial valve in place such

w0 bav/osts6$ orns a fl ow connecti on between an upBCT/EP2006/010379

part and a downstream part 36f the bl ood vessel or
heart, and suturing the skin. The valve may be fixed

in place by neans of suturing, such as by passing a
suture thread through both the artificial valve and a
wal | of the blood vessel, e.g. through fixation hol es
in awll of the artificial valve or through an
adaptme afifidcixadiveooftdny afrcldifmisdi tal 18y alheecianide seatipgoeaitact

of a I
por SRS PUN Bl P BtEh 5 I Bans wirgut Lo
t he deteow mentlnatbmcai pregswe Qﬁnat leapic8Q @mid@&l a%l/cm
therefore, it will be necessary to dissect ar ound the
defective val ve of the bl ood vessel either (fgi’ré ar

20 erThsartificigl vahverfalalpe9 mhespinithe avgsupassall 1ad itpgether
val VGérrﬁﬁgrﬁlmsdalﬁhgmeﬁtacaé&:mm{eta wakiregm robghness good
particul a
Pl msghah 56 Fedtebal AP L Be RS RETTEY S s dlbacortote
opened to gai n access to the heart. Subsequently,

Siqt heffheaa .6?51%\4,%5<§fedlauﬁ\di PbM O Wi IEInRAL R BLsusfab&at, 21)

such as the aorta aor pulnonary artery, wll be opened
to gdprgethectsmingsaig éeﬂma GANIAS e36h hPYe 9 AnYmiR nevenness

pul mMevaF iheVéHtMS cohﬁ%@@:@blg\wdyeno@ghw s@bstattialyf adie leakage
pati gpened to gain access to

eit thrWQ sfafc{ﬁetawap Clogfatc atrioventricular val ve

(tricuspid valve / bi CUSpI d valve). Furthernore, it

wol | T'h% Mﬁé.au%%ﬁeso % r¢199§5c3r23fa\2¥§ef:émmtre§ﬁ§ct of the

pati ent a heart - |ne I'n tion
arti ftyvei saurfavasr d, ZHﬁegeﬂweﬁ&r@“a@aW.ssﬁmQ EQMABI Hhft Minimum

as d%%ﬁfdcb%g&b@&ﬁved%é@tﬁe icBrrespdrithh@ phsshged ahbi@an outer
patient's

| ood

bocy TS e 1B Ba sflecd s fsod bhipndf ity avore
val vdeakpgt ¢éimough sajul eslinheppatt.are: t he energy source
for providing the notor 100 of the artificial valve
with energy fromoutside the bl ood vessel, the energy
storage neans to provide the notor with energy,
conprising at |east one of a battery, a capacitor or a
rechar geabl e battery,the gal vanic coupling el enents

bet ween either the energy source or the energy storage
28an S harwttifidial vabveost dngroftctadms rfi tot22ngorepesigy at teashene
not or, C hj

adapPieip SRR b Ren! A kA M1 R S i FBERES urged
stor&@@ﬂHEQns or both to an extra corporal primry
energy source for transmtting energy to either the
notor or the energy storage neans or both in
contacting fashion,

24. The artificial valve of any of claims 1 to 23, wherein an exposed surface
(105, 106) of the heart valve on the upstream and/or downstream side of
the heart valve is designed to provide for a laminar blood flow along the

entire surface area under in vivo conditions.
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the control unit Cfor controlling the notor so as to
bring the bl ood fl ow passages of the artificial valve

wo pooasosisetit of alignnent in conformty with a BOEPZNG/010379

signal, the data transm ssi3bn i nterface 95, 96; 97, 98
for wwrelessly transmtting data from outside the
patient's body to the control unit, a wireless
programm ng interface for programm ng the internal
control unit fromoutside the patient's body, - the
pacemaker, and the bl ood pressure sensor P. As

descri bed pr eviously, the artificial valve system

en he g d can.be .. .
e 1 eaoiraR gyt RS el Woef Ry dgplecing
i nf | veed@nismy (5(195@)tneatbcboqdaerasewt6rdﬂve9irgendianﬁsm which is
cont rrﬁ%éHa'ﬂ%aﬁlg%nV@ﬁ 9f§rc€959frt@d‘gy ﬂ?é’ B4 !gi8&surt he
step of providing t e control signal rom out si de the
patient's body, the step of transferring data between

e ePHerl iSRRG omammmemhé bfstd- prieeswrerdriven
unit rﬂgﬂ)'ghe artificial valve .oV

cont hrPiasan echgEnEeaftres PRy RfalsTaing fember
i nf | weranigad fomhtearsborimiof, wheméie wVemsanmlaIftecd frea patient's

PaceFsd v sgP%'bl ﬁ?és@ﬁ?éc%‘na‘ﬁkg‘(ﬁt@r@%tnl n§Tu . kR fthe

si gna con ng 't he
step db?pwqe@é’lydﬁ"é@‘@@ﬂl Q'Wé"khﬁfi; -ent's bl ood vessel may
conprise the step of opening the pati ent's thorax or

d th t. di d
BT R w28 i BB o el i
st epsnahbensmnbnsg;; apressdtecplaickar diaggagmt (501 5 artemged to be

of a §\'}é bl b cpg}ggi/eﬁ: Jl tiﬂé bl&dﬁgséd?gr ?t’fng?"’lr)]ﬁ Bhg@ ?Q‘Iv@rﬁjnd

there expan or axc g at [east

t wo |ra9<a16@mdjp|cewlredégla§lqaﬁt erpeﬂﬁ};pf bRtdisplagapply arranged

i nsenfivadmanbapera into the thorax, inserting a

di ssecting tool through the trocars and di ssecting an
area of the bl ood vessel or heart, opening the bl ood
\28s s atheairtificialrialveestrclaimd2?, edidreia thalpvessupopliate ondiaghragm

the 3{366) % PBE ?\L)ng(‘?mé%ng.&% gﬁg@gé 8t {hlaeval\ﬂ*]vﬁ'ﬂlt é&ﬂ)lé&)to ’(Te at

r epl unc ective val ve
of t reaationg (0haithevalve sratabersisugh M%wrewloeﬂ paessure

pat i ea‘&fln&%)ﬁ thé $9Iv6 ‘Uﬁﬂhb%‘%sﬁ@&n%‘i(@é‘f Bk v'aN/%Qfahbéthr% pressure

needl e-11Tke_t e Into orren of tl ent'
1o o a0 (Ve igaeoamemtracy SEbismaitieroh e
abdorfunhér caaiges §t lepdtaartia) atignimeasdf mwabsqwsaéctb@yalve

ookl B, A5 oS body, meerting a oarera into

29. The artificial valve of claim 27 or 28, wherein the pressure transforming
member comprises a pressure plate or diaphragm (56) positioned on a
downstream side of the valve and coupled to the at least one (10) of the
valve members such that increased blood pressure acting on the valve on
the downstream side of the valve causes disalignment of the passages of
the valve members (10, 20).

30. The artificial valve of claims 28 and 29, wherein the pressure plate or
diaphragm (50) on the upstream side of the valve is rigidly connected to



10

15

20

25

30

the trocars and dissecting an area of the bl ood
vessel, opening the bl ood vessel, and pl acing the

waeredorhssbal val ve according to the invention iPCT/EB2006/010379

bl ood vessel. Al nethods a2 well as the features of

the device may, if appropriate, be conbined in any

conbi nation. CLAIM5S 1. An artificial valve (100) for

inmplantation in a patient's bl ood vessel (200)

conprising - a first (10) and a second (20) valve

menber each having a first snooth surface ( 1 1, 21)

f aci npe pesssums plate siodiaphriagnt BOoA tisedbivngtrean tsid of the valve.

between the first and second val ve nenbers and further

having at | east one blood fl ow passage (13, 23a)

et erdieragtificialalvecoff anysaf claimis23g0130, wheerionesiliantiagans (51)

(12, a?%n)g néﬁ&@a % £ .ngnheaf&%meepuﬁted& Qbpiagn (%%PBG&thﬁed
er

val ve st one of "t he val ve
nenbé?fbthleéJp&FfPa’ﬁ‘gGé‘éie W%Qpﬁtbea@édt!lﬁ%ttﬂnaceabl e relative
to the other (20) valve nenber in a slidable manner
such that the passage (23a) of the second val ve (20)
menber can be brought into at |east partial alignnent
with the passage (13) of the first val ve nenber (10)
Wy | e d’ﬂﬁé”}blr\}ar\%fa f&‘% néom 1Ct‘3r§1a9\;hep§h"ﬁﬁ@ﬂlsbﬂ%lng

f1Ttst and second valv ers i splacin

mec haneEANSm COmBERS @rmmé(beoathrve"m t@mbé%hﬂw Rgssages
the vagva gwmévém;nﬁé?&m&zo)ﬂheo ahd olit 6f @dignwadnte of
claim1, further conprising a third valve nenber (30)
having a first snooth surface arranged to forma

33l iTng: artifitialotalwd oficlaie32 ecterdingbe fnaater (MPis indorpheated in
first é\(,? menber (10) and further having at |east

one b 00 ] ow passage (33) extending fromthe first
surface to a second surface | ocated on an opposite

83'4|de e drhficibiNalk ¥RdINi wwgérein\/’tﬁﬁrn?d)tﬁr t§k§)rh51réd witgalin a
val ve 'S arrange SO 0, .be | S cea
rel at"a\)’é*n"%)%’sm?e 0?’ E“reg'ta'\%e\?% rP&?HE? %Pf’é’) ngLEsy! °E‘| d‘z‘&‘@?"e

mannanhembels.t hat t he passage (33) of the third val ve
menber (30) can be brought into at |east partial
alignnment with the fpassages (13, 23) of the first and
SBe orlhe\attificialvaiserisany1af clams 32Hp (348, wherRiaths MEtems
seal Id?&n?@atf@r%e.hghmen bl e diédtedmagibtichield val ve
menbers (10, 30 3. The artificial valve of claim 2,
further conprising at |east one further val ve nenber
8®vi ritheaarfificisitvatvot anysafrdaims F2ao ISeathiergjh yneamst(GR)tdarag

a seggggﬁugftgaﬁq {heocgso@ﬁowb%s%&%ﬁn%aéﬁsaé?%ﬁh%f i Bligrifent

20,
when the motor is not energlzed

37. The artificial valve of claim 36, wherein said means (60) comprise a return
spring arranged for relative movement of the valve members so as to
bring the flow passages into at least partial alignment.

38. The artificial valve of any of claims 32 to 37, wherein the displacing
mechanism is provided with an energy source for the motor, said energy
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a bl ood flow passage for at |east partial alignnment
Wi th the passages (13, 23, 33) of the other valve

woreioesses 4. The artificial valve of any of cleCTEPDOE/010379

3, wherein the displaceabl 83arrangenent of the valve
menbers relative to one another is such that the val ve
menmbers are slidable back and forth. 5. The artificial
val ve of any of clains 1 to 3, wherein the

di spl aceabl e arrangenent of the valve nenbers relative
to one another is such that the val ve nenbers are

cont i Joudetsioybesinplatted ih B bddved dégsetslong with thehalve.,
artificial valve of claim4, wherein the val ve nenbers
are lineally slidable so as to allow for the at | east
P38t i Bie artifigiahvaive off claimeds, vihereth the enefdyssauges forzhe metor
artifddmgise$al Moo &1 é‘tr@ﬁsf@rm%edeﬁhéb ?Sb?fdl'a}a\f@formlng

menber s are rotatably slidable aﬁ tg all ow for

at | ysed ﬂam%r%mt@ﬁt?@ﬁtcaan%fﬁ¥1w BnHzfderfﬁrfswsource 's
pass&gfsar(tddin 2 Batiktls.biGod Véssertificial val ve of
claim7, wherein the passages of the valve nenbers are
identically arranged about a conmon axis (101). 9. The
0. i fThe atificial wedveodf cdim 89, Avhered, thetidoed howlemergssages
of t NEaneRlfingREURE 30126 Akel Bhanpeed Of
unlnterrupte angul ar ‘extension of exactly or
preferably sonewhat | ess than 360 x n/(n+l1), where n

i451 t ehgarheinl Wilve bfecl 8ins B aﬁﬂa,bhb(eréfrft&@gﬁsblmﬂhgenechanlsm

Cl ai reret Somprtgs arLoneror stpass e (el Bl B dope he
t he vednséormetbaeetriaalengrgy.ded i nt o angul arly extendi ng
sectionsby neans of radially extending bridges (24).

11. The artificial valve of claim 10, wherein the
ri?beFheoartifigialndye obalgim 41, whereiribe @nRrg¥ssquige ingistias a
of thapdtigdt aceably arranged val ve nenbers. 12. The
art|f|C|aI val ve of claim 10, wherein the nunber of
bridges (24) is larger than n-1, where n is the nunber
of3.t hEhedarsifitialoedNe §f caairra&@ed42,ahlvwe'rretlmbear@rgvl$hur¢he
artif [ wherein the bridges of
eacrld&%éﬁféé%hﬁg? ggﬁ@ﬁgyéag center line, wherein the
center lines are arranged about the conmpn axis at an
equal angul ar di stance and the bridges each have an
angul ar extension equal to or preferably sonewhat

| arger than the

44. A valve system comprising the artificial valve (100) according to any of

claims 32 to 43 and further comprising an energy source for providing the

motor with energy from outside the blood vessel.

45. The valve system of claim 44, wherein the energy source is adapted to
provide energy from outside the patient’s body to the motor for use by
the motor at the time the energy is transferred.)

46. The valve system of claim 44, wherein the energy source comprises

energy storage means (E).



angul ar extension of each of the sections of the
angul arly extendi ng passages. 14. The artificial valve

wobooanyises clainms 1 to 13, wherein at |east tweCcDEP10h€010379
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surfaces ( 1 1, 21) togethe# form ng a sealing contact
are parallel. 15. The artificial valve of claim 14,
wherein the sealing contact is overall flat. 16. The
artificial valve of any of clains 1 to 13, wherein at

| east two of the surfaces ( 1 1, 21) together form ng

a sealing contact have a concave and convex shape,

rfﬁ PETHd VA& systdm oflttaimr4a, Whhiria'h t@krergyfstaage ofieans (E)
clains. 1 to 16 erein t va 1

e R ighs 7 i el oo rt Fy RARE bRk A an &) o Sever
a | owypeiof acambletareen the surfaces ( 1 1, 21) formng
the sealing contact. 18. The artificial valve of claim

17, wherein the material conprises a ceramc

- er Tha valoe systemarfidaimAter 4 mherein thagnerovatatage means (E)
t 0 18 atapleditd belimptaitbd N@ideoiheqatiehts bedy.by two of

the surfaces ( 1 1, 21) withstands w thout |eaking an
internal positive blood pressure of at |east 80 nmHg
(49.05The atv@ pyst@d. of Themed8, mfheceinlthe ahergystorapaimears, (E) is
wher el b idierd BOinTbahREGRsiGe hetblogdhebggiet her forni ng

said se& I ng contact eac% ﬁave a maxi mum r oughness

good enough to substantially avoid | eakage through

S!Fd.d mg élwsyg&&h&ﬁtdaiﬂ\MSﬁmréﬁhtﬂhé %ﬁé@y sg@{fg? n@ézaln)s (E) is
cl aim 0 . Wherein t wo, sur,face ,

t oget “F({)H%t?%lﬁ“%3?'&?%%‘&?'5?1&‘%8%988’?5% th have a

maxi mum unevenness over the entire contact area good
enough to substantially avoid | eakage through said

sealing contact. 22. The artificial valve of any of
clains 19 to 21, wherein with respect of the two

sair.f apesvdive sylsterAlof ARG AirtHe lcBvildisi @y §h 88&glyNEansmission
cont act,, tPe ni ni mum cong act IFQ%tF bet ween one QFE#H%
corr e‘i‘ﬁé‘ff'd oh y/ireless 0eLI AN SR 1EomdPe FBPIEY, SOMY CHRRtS €

t he tpwiests badgso the inatgye enough to substantially

avoi d | eakage through said sealing contact. 23. The
artificial valve of any of clains 1 to 22, conprising
h2.| et valvresystemeaisingoif slpiras 4fde B0, fyrthencgmpyisipgianenergy

the vigdnetiBBBR Aesicaksr Wiriess bAEaY hinsfe?4rond e energy storage
artificial v&l@ve of any of clains 1 to 23, wherein an

exposBEWIFRELWHS, 106) of the heart valve on the
upstream and/ or downstream side of the heart valve is

4os1 IARA, diPe B Q¥ NAR ah§'of R1alRE4B TS 58'0P88, Akl BbARAsihE&N
energy transmission device for wireless energy transfer from outside the
patient’s body to the energy storage means to be implanted inside the
patient’s body.

54. The valve system of claim 51 or 52, wherein the motor is adapted to
directly transform the wirelessly transferred energy into kinetic energy.

55. The valve system of any of claims 51 to 53, comprising a transforming
device (97) for transforming the wirelessly transferred energy into electric
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entire surface area under in vivo conditions.25. The
artificial valve of any of clains 1 to 24, wherein the

wale@plosissrg mechani sm (50-56) is a bl ood- pr esSPCEEP2006/010379

dri ven nmechani sm which is3fechanically driven by
forces exerted by the bl ood pressure. 26. The
artificial valve of claim?25, wherein the

bl ood- pressure driven displaci ng nechani sm conpri ses a
pressure transform ng nenber arranged for

transform ng, when the valve is inplanted in a

pat i esriergy.bl ood vessel, a bl ood pressure change into
rel ati ve novenent of the displaceably arranged val ve
menbers. 27. The artificial valve of claim26, wherein
t3fe prheswalyesystemsaf @nyiatglamada to 8bnwherei the enesg¥ur e

pl at etréq{sn‘f’ibﬁBhH@gfébgm foPRIrefist @BRERSY thahshe iSBIAsteH €0 DY
changes of é)r essukg acting on the valve, and
a

mecha9fnestte\anelepramageeticiialdast one (10) of the
dlsplaceably arranged val ve nenbers. 28. The

calvaleofca 27 [ e
e ot Py St Bt Hehs oS BB BCARIEY .
si de todnsniiesionldericarior wisaless anergyttiamster is @@mte@megelw)ate a
of th@a¥RbEfdIgTOErs such that increased bl ood
pressure acting on the valve on the upstream si de of
the val ve causes the pressure plate or diaphragmto

ngs/e The vald@wpatmesfrangiof eiiine s 1a087] Waerdhy tHeusridrgy

causes_at . east

Che VAR RaRD dPL e 1o s f B85 B yEngler Ty PERIRASE pGherate an
of clelectrigd f@ld.28, wherein the pressure transform ng
menber conprises a pressure plate or di aphragm (56)
positioned on a downstream side of the valve and

&fipl e Yaive Rystem of agyof glaime b yo 88, whereltRee g ber s
such M}f&mbﬂaﬁ casked (b8)FopwireRSS ehergytdnsterararishttswlevgy by
on th ﬁﬁmstrea msi i de of the val ve causes

di salqéﬁ REC S THE P& ages of the val ve nmenbers (10,
20). 30. The artificial valve of clains 28 and 29,

VLT etk Jdife st‘ﬁ?r%'%ﬁ%ld%waé@ wiHeréth @p@mms(;%%raﬁs.?

upstream si de’ o e valve 1s ri 'y connected
pr esstATRPHIESAN ei@ctmrapam%tw?vmlgaﬂ 'Pﬁlé’ddtﬁm'é??%é’rﬂe St an

S: de |ﬁfr3|t7e|?ﬁ|g\l‘ﬂ1|si*g€ial , 3Visidiegight ‘snbﬁbl%@hlthaahtﬁét A§hediyndf a laser
cl ai ns

ot ovi RTINSO TREA T ELGYEVE S S e tagion sianal
(50) apuka gamnedraciationesignedt r eam si de i n an upstream
direction. 32. The artificial valve of any of clains 1

to 31 wherei n the di spl aci ng nmechani sm conprises a

ok or Thawalye sysiemimyickam: &% viiesein the Wirelnss eageay signal

comprises a sound or ultrasound wave signal.

62. The valve system of any of claims 59 to 61, wherein the wireless energy
signal comprises a digital or analog signal or a combination thereof.

63. The valve system of any of claims 44 to 50, further comprising galvanic
coupling elements (90) between either the energy source or the energy
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(13, 23) of the valve nmenbers (10, 20) into and out of
al ignnment. 33. The artificial valve of claim 32,

wok@resrseg he notor (M is incorporated in the REl/EP2006/010379

34. The artificial valve of36cl aim 33, wherein the
notor is contained within a valve housing fornmed and
seal ed agai nst bl ood ingression by the val ve nenbers.
35. The artificial valve of any of clainms 32 to 34,
wherein the notor is arranged for being driven by an
el ectromagnetic field. 36. The artificial valve of any
of clabrgeIRedrs a3l thelrester forrearsittivd)energy i thei detbrtim
urge the bl w passages into at |east partial
a|.gﬁ%§%£%ﬁ§%”{§@ notor is not energized. 37. The
artificial valve of claim36, wherein said neans (60)
C@fmr'l*r%evaéhé Stérh O?FAH/QJ@ cfirh8ae¢8 50 @F 65 Supihle¥ Bomprising

novenent of e valve nenbers so as to bring the flow
passaﬂjé‘éaﬂ'?lf?}’@'tngl elerpenisadapiad 19 GopRReTHDE o f%ﬁ@fage
arti frneamd, w/riiin\ﬁmphéntaﬂmsbde tﬂeepamEnGbedy 36’,anvd7<erra€tldnporal

d
(e bt PSSV TERY ARV By P07 Bhce

i mpl aneaks inrcoatdstiogdastéesel along with the valve., 39.
The artificial valve of claim38, wherein the energy
source for the notor co rlses a bl ood fl ow energ

t&Banskher valvgysyatend clasm) &ﬂhe{r&ﬁgmsmgnt@etﬂxga&orrp%w
ener PrirhatyerRr@eséireal ener gy, when the energy source

is inplanted in a patient's blood vessel. 40. The
artificial valve of claim39, wherein the bl ood fl ow
energy transform ng device (80) conprises an inpeller.

4 1. The artificial valve of claim39 or 40, wherein

t he di spl aci ng nechani sm further conprlses an ener? ,
Sfifor Ayualyesysiem egmphsing apppstifigial valverageprdng frany of claims
tr ?nsjﬂ]pr&]jarﬂi ®ethet ﬁéﬂnpﬁﬁiﬁbgaycon‘f&)l uh €Cjerok lcf)hﬁblﬂhg the motor
val ve cla ource inc

2 cnghBior Brévalye tranl S5 a8 ke pnG O GO B RfeRPSMB ERa out
42, vdfalighmenhin mnéorgny:tsswuh.a:ommwsmsels a rechargeabl e
battery. 44. A valve system conprising the artificial

val ve (100) accordln% to any of clains 32 to 43 and
&7 t Hve \abrgpsysienpf gleimfsy weﬁuﬁ%cw&rolp&n&vﬁ afapfedrier

Dt OrcomtrioNingAE GiYotof ABhPBLBIdEahE patightasbdessel . 45.
The val ve system of cl aim 44, wherein the energy

source is adapted to
68. The valve system of claim 66, wherein the control unit is adapted for

implantation inside the patient’s body outside the blood vessel.

69. The valve system of claim 66, wherein the control unit is adapted for

implantation inside the blood vessel.

70. The valve system of claim 69, wherein the control unit is integrated in the
artificial valve.

71. The valve system of any of claims 66 to 70, further comprising a control
signal transmission device for wireless transmission of the control signal.
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provi de energy fromoutside the patient's body to the
notor for use by the notor at the tinme the energy is

wo cansssss ed. ) 46. The val ve system of cl ai m 4B¢T/EP2006/010379

wherein the energy source @onprises energy storage
means (E).47. The valve system of claim46, wherein

the energy storage neans (E) conprises a battery, a
capacitor, a rechargeable battery and/ or any other

type of accumul ator. 48. The val ve system of cl aim 46
or 47, wherein the energy storage neans (E) is adapted
t72. beTHe W v §yadlernnsFictttmt e cpaiprising’ ssddtadiansifissidininterface

val ve re t

reand 2t e o0, Spt Birds Sy el te AR eRls HRaGgens
vessdbadys0.thdkentral wiit ingisledhe Oﬁtleﬂtal m 48, wherein the
energy storage neans (E) is adapted to be inplant ed

out si de the bl ood vessel. 5 1. The val ve system o

ci3i mhgsvalyeisysiem of slapmi &l ofg/ 2 nereindhe 1 cggrrehmgnal
devi cahd/&f dath kiahesSsstireEé A plisay i aéctfcmagﬁét&: wHeE l‘gnal

source 0 i t he | ent

The BeOH B Ferst GrB R of Hrrapd il G8ndich uET ightggnal. an

conprulsa nipletrlighh siggal, Brizses siggel, emigewwaee $ignalnwh radieywave
th

ot or 1o Ty IR o RAICa R o ReRl R R, oo

or 52, further conprising an energy transm ssion

ARy Chhe ilversyseéRisst cRiner Dorl 78 MdHersin the MikWssicaatrohsignal
patient’s. bod§y to the ener st orage ,nmeans to be

i npl AATRRISES S SPMNAHE Yikesouid wavggidnals, - The val ve

systemof claim5 1 or 52, wherein the notor is

apaptAl, \Faqdéjws(:t‘%léf a‘r%%ﬁ’% aﬁéytl h& 744 Wﬁér%gﬁ{rﬁé_ﬁmreles? control

transferre ener ic ener
syst g camprises e|dagltaé opanalpg sigmal emﬁemﬂnﬂgoa thereof.
transform ng device (97) for transform ng the

el transferred [ e ricener
T Vet S e =T SR 8D s 7 ARG TR L F
t he ety signananhes same rdmnemras(e?i@bgyfrertrawsmﬁiteﬂsm the motor.
energy transfer is adapted to generate an

el ect romaa?netl c field. 57. The val ve system of any of
cA7ai nihesvalve gy 8@ offetaini 16, ederted éorgyansmitting thsicentrol signal

devi Q8 metiuMtibRl®EaA cRBRJyRIghdlansfer is adapted to
generate a magnetic field. 58. The val ve system of any

of claimse 5 1 to 57, wherein the energy
78. The valve system of any of claims 66 to 77, adapted to provide the control

signal as a frequency, phase and/or amplitude modulated signal.

79. The valve system of any of claims 66 to 78, wherein the control signal is

influenced by external signals.

80. The valve system of claim 79, wherein the control signal relates to a blood

pressure signal.
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transm ssion device for wireless energy transfer is
adapted to generate an electrical field. 59. The val ve

wayaremses any of clains 5 1 to 58, wherein theCERP10g§010379

transm ssion device (98) fé8 wirel ess energy transfer
transmts energy by at | east one wireless signal. 60.

The val ve system of claim59, wherein the wireless

energy signal conprises an el ectronagnetic wave

signal, including at |east one of an infrared |ight
signal, a visible Iight signal, an ultra violet |ight
ss@ndafhe \ﬂal\lléiw&iterﬁi(ﬂlaﬂilm 80, firctied comyeisirigyablaodapressure sensor

m cr . S

garmP P SaIoa o Pkg<gies serisr bRRIAbl e Blesidres &t sfanal when

59, whemsgétant isénstoltes] @39 patientgy si gnal conprises a

sound or ultrasound vvave si gnal 62. The val ve system

of any of clainms 59 t rein the wirel ess energy.
Hna ecmrs\s%%ma)f@!agmt&.ﬂ%rer%mér%aOgrigqrsﬁsw sgnsor (F) is

conbi grpdniged dn&t eedtreddd sidele05)adftiee sy1séem of any of

clains 44 to 50, further conprising galvanic coupling

el enents (90) between either the energy source or the

B8er ghtet ey ey sterarcs chanh 82 evheneiorthé bloodrrasstiresensgpr (P) is

ener ion. 64. The

val vgyrgg@tegbmgro hﬂ oda?ec?ﬁm ﬁgﬂﬁ%eérg or 63, further

conpri si ng galvanlc coupling elenents adapted to

cgInexHe vdnee wérﬁxbf%hwoag%uﬁeamso 8Bh@RheieiptB166d pressure

i nsi de the@) ent 3 Pr(’ {lg;cnan extra corporal

pri mary'S8h beesitedhe ¥8tve ! Msni tting energy to the

ener gy storage nmeans in contacting fashion. 65. The

Vel Vengﬁv s el dtla ﬂg%ﬁlclarmgtyb% gﬁqnnérem&&d?ﬁm%rgm:

cor por ry ener source val ve system
corrprrle@ltf?ﬁgtoaﬁwp%ﬁetméf'ﬁeéisanal/al ve according to any of
claims 32 to 65 and further corrprrsr ng a control unit

s@ ntrolli ng L@&@Of t he. val ve (('100|2 id
acTHeoV i P slaiaor e e St sebis & Rabeiokesy sei
al i grnpaeetnakar, @rdm‘rﬂhmst/ytem tshnsiaklmjwm elpasiegharoviding thite
val Vepa%ﬁ?ntaﬁm 8 neg:lI 8?0@@ hd’\agfn‘? 85 o¥ Hﬁe&W{)FQQ/deeng ifle EShtrol

adapt'e or co e notor fromou

pat | efgna a@@ﬁf?'”%‘@ C"’Fﬁle &al ve system of cl ai m 66,
wherein the control unit is adapted for inplantation
inside the patient's body outside the bl ood vessel.
69. The val ve system of claim 66, wherein the control
unit is adapted for

87. The valve system of any of claims 66 to 85, wherein the control unit is
freely programmable so as to be flexibly adaptable to provide control
signals for the motor according to changing demands.

88. The valve system of claim 87, wherein the control unit is programmable
from outside the patient’s body.

89. The valve system of claim 88, wherein the control unit is adapted for
implantation inside the patient’s body and is programmable by wireless
remote control.
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i npl antation inside the blood vessel. 70. The val ve
system of claim®69, wherein the control unit is

wo paoe@ssted in the artificial valve. 71. The vBACTEP2006/010379

system of any of clainms 66320 70, further conprising a
control signal transm ssion device for wreless
transm ssion of the control signal.72. The val ve
system of claim 71, conprising a data transm ssion
interface (95, 96; 97, 98) for wirelessly transmtting
data fromoutside the patient's body to the contro
L0.t THSVvale §yaterpaifickiivh.877&. 88Tbem\pailsm@| asylsigearlno'iing I/uaitm
71 aor, 7 rein t ' trol signal and/or
data‘?Pgﬁgkﬁg?thaggﬁﬁpﬁééggﬁﬁggﬁﬁgtronagnetic wave
signal, including at |east one of an infrared |ight
signal, a visible light signal, an ultra violet |ight
signal, a laser signal, a mcrowave signal, a radio
wave signal, an X-ray radiation signal, and a ganmma
;sgudi %Heofh_lﬁé gméh m_o?fblnthemwab %6 t@g_e,twmlar@fn tHeadomtrbl Linialis
: rein the rel ess, control. signal conprises a
sounc?d%P?#ttorFH%%J%@QF@Q’%@HEFLOW5. The val ve system
of any of clains 7 1 to 74, wherein the wrel ess
Nt e \%IQJ‘é\lstﬁﬁ'mrc#aﬁﬁ?@vmegéiﬁ Fhe RledBIA! REorh A refites to
a conbination thereot. 76. The val ve system of any of
cl ai hyswlegicalzlataabthesnersq. spemasbloodirresyirie data-
signal in the same manner as energy is transmitted to

the tor. 77. The valve s em of .claim?7 adapt ed.
D el gt s e My e FedBpcf i nigtion
an enelatss ®itgolaical data dhthewalvessystest.em of any of
clainms 66 to 77, adapted to provide the control signa
as a frequency, phase and/or anplitude nodul at ed

signal. 79. The valve system of any of clains 66 to
78, wherein the control signal is influenced by

t | si |s. 80.. .Th . t f clai.m79 _—
SHer & Re R BB sormpusigA D UG ENeT0, Np anRtRh e petients
Si gneﬂllo@d tesstEhacooatliing te psy eficlaims 140 4881@,th§ valvaeystem of any
Conprdf%'l:fi‘r%s%%%%dﬂﬁ{h‘gﬁ éH."n? i§ﬁ1g;5a9{ ?Jér‘?% systahfl bl ood

I ng he 100 4

pressure sensor pfovi pressure signal,
when the systemis installed on a patient. 82. The

W, VerhenalhRidytefiladt Sidig to/18IHe s, Wigrel edIdthessE®

sensorn&g) |sl§rr€n8§$ on_an upstream side (105) of

t he \FRMAIISe8# PIFAR PIEFSYE WSPEM/of cl ai m 82, wherein

the bl ood pressure sensor (P) is provided for being

|fcat | t r ; :

7 O A oG o EDGATYE, pundfein HRPI6B KR aSepE SERRY (P i
arranged on an upstream side (105) of the valve.

97. The valve system of claim 96, wherein the blood pressure sensor (P) is
provided for being located in a heart chamber, when the system is

installed on a patient.

98. The valve system of any of claims 95 to 97, wherein the blood pressure
sensor (P) is fixed to the valve (100).
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sensor (P) is fixed to the valve (100). 85. The val ve
systemof any of clainms 79 to 84, wherein the control

wak@nabissel ates to a pacemaker signal. 86. TheP@BER®06/010379

system of claim66 or 85, #arther conprising a
pacenmaker, said pacenmaker, when the systemis
installed on a patient, providing the pacenaker signal
according to claim85 or directly providing the
control signal according to claim66. 87. The val ve
system of any of clains 66 to 85, wherein the control
Y.t A sndthée by trpatigy aﬁﬂﬁbha)m asari anibeal blyéxiphdnting the

acooratiger B QHbf R enaties B8 Sn Yot BT, o

cl ai mdd¥prisihg thes stephef control unit is programmmbl e
from o%ﬁinge[hglggnpatl ent's body. 89. The val ve system
claim8 wherein the control unit is adapted for

i n‘pl anfreerdiisectag a@atinatshlppd vessel gphgark iP0)s
programahingthybmdde\v@esldremm control.90. The val ve

ot -adpitegrt s Sty 2O de PR AR idiths o flow
The \,rajnmecwsbetwe@h anypsifeaci pamren@@ doovridreawhpariofithe
t he ctgg{)g%séégép h%ﬁtadapt ed to provide feedback

i nformati on val ve system of claim91l, wherein
t he f-esdWaER thaplnadkysssal ¢'d1eattednd o physi ol ogi cal data
of thespRirm@ithe Skigh as bl ood pressure data. 93. The

val ve systemof claim9 1 or 92, wherein the feedback
information relates to technical data of the valve

sHOt efhe Bétholl ofallaim 39; sttereiodhpstepi of gflanng the valee & place

val anv&(/e% {H% t bggfgaﬁqus @Litpj?é E{g%d %rﬁb&l@goﬁ?%eimﬁcual

accordil ng or the valve system
of angal\(ﬁartd%\ af1he blogd vepsalt her conprising an al arm
system 95. The vaI ve system accor di ng to cl ai m 94,

erein th em co rises a ressur
:ﬂﬂs he(fl‘-")e °§’|6° yeess) F'é‘hﬂ?f’ °cf|p§r°‘?ﬂ‘§§he W&F%Wead
t he hhm@mesasmfrmlwah&oncm&és passarg thegbkadrtheough fixing

upst neam gé%mﬁépggenaq% EQI S ve. 97. The valve system

of clarm ood pressure sensor (P) is
provi ded for being Iocat ed in a heart chanber, when

1102, Sl RBtHGY éfraﬂsé.ﬁi 100 wheréin maé *sl%Btof p88sind %o y@hV@thread
;i/:gebnfcéjgh tplg art|f|C|aI vaF% mcﬁudes passing t?leeff'\readqﬁroug?\ an adapter
of biocompatible polymer affixed to the artificial valve.

103. The method of any of claims 99 or 102, comprising the step of dissecting
around a defective valve of the blood vessel and removing the defective

valve.

104. The method of any of claims 99 to 103, wherein the step of free-dissecting
the patient’s blood vessel comprises the step of opening the patient’s

thorax.

105. The method of claim 104, wherein the step of opening the blood vessel
comprises one of the following steps: (a) opening an atrium of the
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sensor (P) is fixed to the valve (100).99. A nethod of
treating a human being or an aninmal by inplanting the

waedarfsseal val ve (100) of any of clains 1 to BGI/EP2086/010379

patient's body, conprising4he steps of - cutting the
skin, - free-dissecting a patient's bl ood vessel or
heart (200), - opening the bl ood vessel or heart, -
affixing the artificial valve in place by surgery such
that it fornms a flow connection between an upstream
part and a downstream part of the bl ood vessel or

hear tpatienBsIheért ﬂggélh@cbémd the sigat ooleftratdotentdadar valve or

sut urj t he s 100.

wher ébﬂgw{én%? F5o%cg V(?a%s]gll i&%&)ﬁ%%?% ﬁlagpt %agaln access to
i nvolthe patitrt’ saafic aaIVpaslguthg palreenary aatvier me@ﬂw&t\(}gh

both the artificial valve and a wall of the bl ood

vessel . 101. The nethod of claim 100, wherein the s¥
o¥06p A s14180d ﬁétFQQHQQr%V?'HP sigerderinadoesh ¥essel pf heargof a

val vepatiéﬁt ltﬁﬁfprl%ﬂfgsﬂh’ég;téphﬁoﬂdMlﬁ%CQQttbfmgihdfﬂmhegcdimbaslng
in ar?‘.)(\!aéjg sth he artificial valve. 102. The net hod of

cl ai erein the step of passing the suture
t hr ead indertinggé neediedike itdibhecindd theathoeax ofd patent'pdodyng

the thgﬁﬁgtﬁ{fe amgn Cgfaéﬁpéref)\,/eipﬂo@ﬁgm%b%ﬁcmi/m

af fi xe ial va met hod o
any of PHcHIg® leastdwolamarosenpis iresaig in Hie Ratiest'gpody,
di ssectideetiny #oithern Med Bl thvpaxyal ve of t he bl ood
vessel .and.re yln t he gg]ect

et nod e A iesering eoba o iR % teats and dfisec Ul grea of
f r ee-ttie bbmmt vesgel drehgaat, i ent' s bl ood vessel conpri ses

the st %g]gﬂfnlgqngggd&gi \;é\;\éﬁelpcﬁ'tﬂe% ne%rtahﬁrfé"t?frvejs}gﬁre IH&

met hod ereint eni n
bl ood Pasing the@miigialeaiverte replaﬁhéﬁqfe‘npﬁw ﬁ they %Gt'V(eaV)a'Ve

opening an atrium of thepatient's heart to gain access

t eft trl entr ar.valve or (b)) .. .
B s mHiecter et efeiin By Ry Vhifeptectied of frgkosecting
t 0 gaha patieetSsblbod viessgb abimpnises thecstep of upéniag dinel patient’s
pul my val ve, respectively. 106. A nethod of
treating a val ve disorder in a blood vessel or heart
of a patient, conprising the steps of clains 99 to 103

qt8. F A diIREd 6PIFRALIRY M JallBRIistr8HSnAfblood vessel of a patient,
comprising the steps of any of claims 99 to 103 and further comprising
the steps of
- inserting a needle-like tube into the abdomen of a patient’s body,
- filling the abdomen with a gas, thereby expanding the abdominal
cavity,
- placing at least two laparoscopic trocars in the patient’s body,
- inserting a camera into the abdomen,
- inserting a dissecting tool through the trocars and dissecting an area of
the blood vessel,
- opening the blood vessel, and
- placing the artificial valve in the blood vessel.
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- inserting a needle-like tube into the thorax of a
patient's body, - filing the thorax with gas thereby

wez@ansiseg the thorax cavity, - placing at | eaBCT/EP®06/010379

| apar oscopic trocars in thezpatient's body, -
inserting a canera into the thorax, - inserting a

di ssecting tool through the trocars and di ssecting an
area of the bl ood vessel or heart, - opening the bl ood
vessel or heart near a defective valve, and - placing
the artificial valve to replace the function of the
dHT%CIHe\/rmVrﬂio\/@f.ani/Q}.claTdme 1m¥tb008,dﬁrtaeryc@ﬁpo'hiagltBe 8tep of
to 103 erejpn t e ee- di cting the

pat i e‘?ﬁmgc%rl'%t)hg R/aggggfo gg%rrt'iléneqén}%ﬁgﬁ@t ep of opening
the patient's abdonmen. 108. A nethod of treating a
VR0V el RRIHRS of dhybf R 9d 906898, @ithdr Béthp88Ed of placing

conprising the steps of any of cl ai 9 to 103 and

f ur t Hhip 3k PRYSTHG RAdy Ateysmere of tr‘g?%'?qw'ﬁg %ements:

nefe_d: f?hiek'@;]dwﬁﬁiéb@f@ ﬂrbﬁiﬁ&@d@mﬂﬂoﬂg 00) cgahé eFtificgaI ekl with
- fillin e abdo th a , thereby expandi ng

t he ae&%%f f{gl“ %létﬁdt’mjﬁeﬁ%ﬂda\ﬁs%gﬁat | east two

| apar-osoergycstorageansarisiEl teeprpaidegthe 'ngotoodgth energy, composes
! nseréf'a?%agtgﬁﬁﬁéﬁ, b%ﬁaéiﬁ‘? ofRJeaRgeablk BaRER, NT @

di ssecting tool through the trocars and di ssecting an

ar ea -oSalvRBicoyplng eleseents (90) behver) either ke speraysosrce or

and -thplepeigyostbhReantard aridthevabtoe fomtrarienittingoghergy to the
vessel any of clainms 104 to 108,

.t109. The n t{wog. of

furt HEP oéér?rﬁ?ri'tgfﬁrsg Ra'%r ep of connecting the patient

t 0 a -hedreledswogplieg biengentd aGaptet ¢o nenmend edherting robtor or the
D N obt

cl ai ng, n%t%ééggegra?g% BpSBthQBrmo%?gt%pg%FPgl\?ﬁﬁ%ﬁ@ﬂgv source

t he pati S one or nore
el endfAt yansmiglingpeergy te githercthednotor ov the enpray sitrage means

( 100)or®oth henad-tbhlacting fashlone Wi th energy from outside
t he bl ood vess ener

I - .St .t
or ovi'dd R OT B bICHIPE P BiRl Gy hecisheaacap Bkoraigandout of
bat t ealignmeent dpalaiobd flowr passagehal the ablifecidl abatverip conformity

gal vapius a GBHRbI QQn:ﬂl enments (90) between either the
energy source or. the energy storagﬁ means and the

not o Aélata franypissionigtedaes (p. P8, IhBhinr ayirglpssly transmitting
cont afgta frend aStidenhe patient’s body to the control unit,
- a wireless programming interface for programming the internal control
unit form outside the patient’s body,
- a pacemaker, and
- a blood pressure sensor (P).

111. A method of treating a human being or an animal by means of the
artificial valve system of any of claims 66 to 85, with the artificial valve
system being installed in the patient’s body, comprising the step of
influencing from outside the patient’s body the control signal for
controlling the motor.



- wreless coupling elenents adapted to connect either

the notor or the energy storage neans or both to an
weziwasses poral prinmary energy source for tranBoi/EP2006010379

energy to either the notor 48r the energy storage neans

or both in non-contacting fashion, - a control unit

(C for controlling the notor so as to bring into and

out of alignnent the bl ood flow passages of the

artificial valve in conformty wth a control signal

- a data transm ssion interface (95, 96; 97, 98) for

W T2| Ths h}ethdicaafsdﬂ‘hhﬁh 0y viedrainf the mmbﬁhﬂ@eﬁo“@ the control

patlent e, _caontrol

o7 our AR NiseR e Sepal o ghBhe s Paliot ERfn outsce the

cont r patiamtstboldgr m out si de the patient's body, - a

pacemaker, and - a blood pressure sensor (P). 11. A

net hod of treating human bei ng or an ani mal by means

5 o1 hBhthleiﬂTQQ:Pfa‘F'a'%ﬂ Vb hareiarthe stepngf influsncingihieamntio!
85, Wighaltddenpridek e b@db of ddanefesiisd 8atalRitNBeh BA leRtrb@drporal

th { { ody, I, Si t t fo.. .
|t | JGRTHB YRR B AT eBd PR G Tk s ayS priicil valve.
control S|gnal for controlling the notor.112. The

'Tﬁwoﬂ n‘?éth 3k Weéﬂﬂgc a WORTaR! %J@Sr ah inn‘?{l Hg%éé’l?ng e

e contro si gn mpr i ses
cont r¥tifieiplpdye Wséﬁ?ﬁ‘(ﬁﬁ i 86, Wéthpihﬁ |aét|'ftc"aé vBlygsystembeing
The nptfaned ﬁfth%' ﬁtl@hﬂéﬁodw&hﬁdr&lﬂd“ﬂlessttéwopfnfluencmg the

i nfluen cont r ol nprises, t

tF ansia HgnaCes henaesh S aka P Rase paker o decly providing
pr ograsignalgpfiuine pacerdalen asnipd aoteal sigrdl.r ol unit of the
artificial valve. 114. A nethod of treating a human

being or an animal by neans of the artificial valve
systemof claim86, with the artificial valve system
being installed in the patient's body, conprising the
step of influencing the control signal by nmeans of a
signal of the pacemaker or directly providing a signa

of the pacemaker as the control signal.



