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@ . fl11111bll'U111 

Ji1CJ\l1'U~ei\l~1(9]vi h\l'l"ltnu1m~';j~rnn1?1 i1m111t.h~61\JA~vi~eii'61vim';jbb'l"l'Vl~~ei\l~1(9]vi "i\'1m'U er ';i1CJm';j 
" ' 

1'11m~'U'Ue:Jn\luth~m ru b~'UU1';j\J h \l'l"l mu1~1~';i ::rnn 1?1 1.h~"i\'1u \luth~mru tvcrb~ b Yie:i 1i~1V1fov11 ~1?1t1 m';i 
' 'U 

~1(9]vi ~\li'.1rn111"i\'1 b tl'U~e:J\l~vi~ei161vi~\ln~11 
' 

kl. 1'\9lt1th::61\lrl • 
C9l.bvie:i 1-tl''VlVlbb 'Vl'Ui'U~11'1~1Vifo~tl1CJ~"i1'1btl'U~e:J\l~1(9]vib 'IJ~CJ'Ui'U~1 h~(9]1bb Vitl\l Aortic valve bb~~ 

'U 

Mitral valve 

tv. bviei 1-tl~1V11'u"liei11/'Vl vi bb 'Vl'Ui'U~11 '1 ~1Vlfo ~u1 CJ~ "i\'1 b tl'U~e:i\l ~1(9] vi~1 h 
" 

rn.(9) i1rn111611m';jt1m11n!JV1m CJ 

rn.lv 1lJbtl'U'Ul'lfl~~ll~~mCJ , 
rn.rn 1lJei~';i::V111\lb~nn'1m';j 

'U 

rn .c( 1lJ btl'U'Ul'lfl~zj\le:i ~';i~V111\lt1 m~ru ni';j~'l.Joif ei b61'Ue:JV1~e:iv11~ ruru1 nuV1t11CJ\l1'U'llei\l1'111i1fl111 
, 'U 'U v QI 6.t 

b ~ e:J\l'11n b U'U~~1lJ ~1mn rusv1 ni1'1J1~ biJ'U~~ n1';j'IJ fiu~\l1'U'lleJ\l~'IJ1~ neiuni11?11111~ b -U CJu~1''111'U1?1°111 n1';j 
'U d.J 'U ~ 

n';j~'Vl11\ln11fl~\ln1V1'UV11?1111~'1J1~ml"lb~CJbb'\"l';jl'U1~uubfl~ei'll1CJ611';j61'1.Jb'Vll"l'lleJ\lm11011J~n11 
rn.ct 1lJbU'U'Uflfl~zj\ltlm~uzjei 111'U0ru~';j1CJzje:J~~\l\l1'Ubb~~1Jibb~\lblCJ'Uzje:J 1 ~btl'U~~\l\l1'U'lle:J\l'Vltl1CJ\l1'U 

, 'U , Q.I 'U 'U 

'lleJ\l1 '11 'U ';j~'lJu bfl ~ei'll 1 CJ611161'U b 'Vl l"l'LJ e:J\l m110 ru~n~1\l zj\l 1111 ~\liJ~u fl fl~~ ~~\l\l1'U b tl'U~'U ~1'1.J ~~vi n 11 
d.I u , 'U , 'U 

m';jl.Jn1';j~~Vln1';j ~'U~Vi11 ~i1B1'1.J1'11 'Un11~1b tJ'U\l1'U 1 'Un'1n1';j'LJe:J\ltJ~'Uflflmr'UJi1CJ 
'U 'U 'U 'I 

r;n . b ii fl ru6111u'1i bb~~ wi'.1~ n~ru~~ eJ\l~1lJl?l1lJ~flru~m111 n1';j'l.J bCJ'U1CJ n11~ Vl~eJ~Vl~1 \l bb~~ n1';j'lJ~Vi1';j'W'61vi ' . 
mfl1''1n1V1'Uvi 1 m1'lln'1'11'Ub'Un~1 ... ' 

rn .ml b U'U'U fl fl~l)';j';jl.J vi1V1~e:iiJ~'Ufl fl~ ~iiei 1~'\"l'LJ 1 CJ'W'61 vi~'IJ1~ nJVJ';j1fl1 B b~ n'Vl1e:iiJ n~~\l n ~11 
q 'I 'U q 

rn.~ 1lJbtl'U~i'.1i:..i~'IJ1~1CJ'lltl~111n'Unu~~'Uoifm61'Um1CJ~'U~boif1~'Uoifm61'Ue:i1~bbn ~\JV11vi ru 1'1.J'IJ';j~n11"1 
'U 'U 

'\J';j~nJvi';j1fl1B b~ n'Vl';je:JtJ n~ Vl~e:i w b tl'U~ m~v11m18'Ubtl'Um1-U Vl'LJ11\ln1';j bb oLJ\loLJ'Ue:J~ 1\l b tl'Uu';j';jl.J 1 'U n1';j'\J';j~mvi';j1fl1 
" " .:::i.e<: Q'<Vc::il 

m~n'Vl1e:J'Un61m\l'U 

'U 

rn . ~ 1lJ b umJlJl1rne:i n~'Vli'Vl~e:Jfn1ll~llfl'U zj\le:J 1 '1'1J5b61u1lJ CJe:JlJ:fr''Ul"11~ 1 'Vl CJ b l'Ubb~1'2u1~'1Je:J\l~~ 'U 
-ii'm61'Ue:J 1Jli1f11i\l 1 ~61~~ be:J n~'Vlibb~~rn111f111nm 61i'U11i!'U 

' 
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Q1.(9)0 ~~'UoLJeJb'1'UB~~'UoLJeJb'1'L!el 1 'LI'ahb 'U'U'UB'l "fl':i)fll'jfJJ.Jfll" l'le.i.:iilflru'1J.JU&lvi'.:id 
\J 'U ' 

mru~oLJB\9lll'1'li Fl1'\ll'UV11 ~~ boLJ1~1J.Jfl1'j1CJ 1m1CJVl~'lb U'U~ boLJ1~1J.JA1'\ll~ fl oLJB\9lll'1'li-:V~l'i'e.i.:i:U fll'j 
\J \J 

n1V1'UV161vici1'UV1U1~ bb'1~fl11J.Jfo~ Vl'llB'U 1 'UtJ~mru'l1'U ~'l'UB'l Vl~B&,j'1fl1t911J.J61t!Jt!Jl'UB'l~boLJ1~1J.JA1VI~ nm n 1111 
II I.I I II d 

e.Jb 'U 1'j"JJ.Jfl1'j1CJB'UV1 lld1CJ 
\J ' 

mru~-U'e.it91 n'1.:i, n1V1'Uvi 1~~b-U'1~1J.Jfi'1J1CJ1viJ1CJV1~.:ib ll'U~b-U'1~1J.Jfi'1V1~nn-:vmd~1J.Jfi'1J'Ul'le.i.:i 
'U \J 

1otli:.l'1'l1'U'U B'l ~ b oLJ 1~ll.JA1'\11~ m1 CJ b~ CJ1bU'Ui:.l'1'l1'U'UB'l n '1fl1 J~"JJ.J Al~ ~'UoLJB b'1'UB 
\J 

~1V11'u-U'e.it9ln'1.:i i ~1:iJ1~n1V1'Uvi 1~~b-U'1~1J.Jfi'1J1CJ1vibll'U~b-U'1~1J.Jfi'1V1~11 ~b-U'1~1J.Jfi'1vim1 CJ 
'U 'U 'U 'I 

-:v~l'i'e.i.:iilflru'1J.Jlliimut11'Ut911J.J b1e.i'U 1 '11~ n1V1'UV111!. 'UbB n'11Jb :Uru'lll'U 
' u 

mru~oLJB\9l 11'1.:J'j~'\llll'l~ b oLJ1~1J.JA1Fll'Vl'UVl1 ~il fl l'jJ.Jf.l'UVIJ.JlCJ~ b oLJ1~1J.Jfl1'j1CJ1viJ1 CJVl~'l b U'U~ 
'U \J \J 

~'UoLJeJb'1'U eJ 1 'U'Ull.J n '1IllJ~"JJ.JA1 Ill J ~'UoLJ m'1'UB vl'l fl~ 111:iJl'l e.i.:i:Um!.:i~e.iJ.J B'U rl1'U1'1 

'11Vl1''UoLJB\9l 11'1.:J'j~Vfll'l~ b oLJ1 ~1J.JA1~1:iJ1~ Fll'\ll'UVl 1 ~~ b oLJ1~1J.Jfl1'j1CJ1vi b U'Ui:.J ~~'UoLJB b'1'U eJ 
\J \J \J 

~b oLJ1~1J.JA1Yllld1 CJ-:V~l'lB'l'1'lmCJiJe.izje.i1 'UVIU'l~BJ.JB'Url1'U1'11 ~~b oLJ1~1J.Jfl1'j1CJ 1vi'j1CJVl~'lb U'U~~e.i-Ue.i b'1'UB 1 'U'U1J.J 
\J 'I '\J \I 

n-:vmd~1'Ufi'1 

rn .(9)(9) ~~'UoLJB b'1'Ue.il'le.i.:i'1.:JYJ~ b UCJ'U 1 m~uu~vi~ff~vi~1.:imfl1'~~1CJBb~flYJ'jf.l'Ull~ (Electronic 
\J ~ 

Government Procurement : e-GP) 'UeJ'lllJJ.JUqJ~nm.:i 
' ~ 

l/d ti tJ .::ii I ~ Q <LJ c:.ij 

rn . t9l~ i:.JCJ'U'UeJb'1'Uf.lt91€l'lJ.JJ.J'1fl1'1Yl5'1JB'lll'1 fl1'j Vl'l'U 
\J \J ' 

(t9l) mru~~'U-U'm'1'Um ll'Uu&luflfl'1~~vi~.:i~'Ut911J.JnnV1mCJ 1viCJzj.:i1~-:vviYJ~ b uCJ'Ubn'Un11 (9) tJ 
'U ' 6J 

l'le.ii1J.J'1fl1'1Yl6'1JeNn-:V ll1J '11 lli:.J'1~1.:J'j~Vfl1'l~'UYl1'Y-1~'1Yl6~n~1CJV1d~'UG1Yl6 ~UJ1nn1 'U'l'U bb'1~'l~1'LI~ fll'j b~'LI~ 
'\I 'I 'I 'I d..J dJ 

:Un 1'~t91J1-:vfode.i.:i bb~1 zj,:i-:v ~l'le.i.:i bb'1~.:ifl1 b ll'Uu1 n (9) uG1viYf 1 CJ ri e.i'U1'U~'U-U'm61'U e:i 
' 

(~) '11V1fomd~vi~e:i~vi~1.:ifl~.:JV1~.:i~:U1.:ib~'Ubn'U ctoo,ooo u1YJ~'U 1 tJ mru~~'UoLJm'1'UmU'U 
'U 

'Uflfl'15JJJ.J~1 bV1CJ~':iJ1'jruT'il11l'Vlir.:i~e.i1'tJ'jf.l'JUill~b~'U~·h fl 1:iJ bfl'U ~o l'U riB'Ul'U~'UoLJeJb'1'UB bV1CJl'i'e.i.:i:U b~'LI~1 fl 
' u 

fl'lb Vl~B 1 'Uu'U~B'Ulfll'jb U'UJ.J'1fl1 (9) 1 'LI <:i'. 'UB'lJ.J'1fl1.:iutJJ~mru'Ue:i.:i 1m.:i mJVl~m1 CJfl1'j~~'UoLJm'1'UB 1 'Llbb~'1~ 
'U 'U 

fl~ 'l bb'1~'\111 fl b U'U~'ll'U~ fll'j~Vl~B~ vi~ 1.:JVl~B b U'Um~fo fll'jAVl b~ eJ fl '1 ~ l'l B'l bb'1Vl'l'VIU'l~Bfo 'jf.l'JU ru~ b~'U~l n~il 
'U 'U u 

J.J'1fl1vi'.:in~11Bnfl~.:JV1~.:i 1'LI1'U'1'l'U1J.J1 "LI61ruru1 
'U u u 

( rn) m ru~ ~~'UoLJ €l b'1'UB 1:iJiJJ.J'1 fl1'1V16'1JB'l fl':iJ fll'j'\ll~eJYl'U'l VlVl ~ b U CJ'U Vl~Bij bb~1:iJ b .W CJ'l'V-IB~ '1 ~ 
'U 'U 'I 'I 

b oLJ1 ~'UoLJeJb'1'UB ~~'UoLJeJb'1'LIB'11l.Jl'jfl'1JB1'lb~'LI~'Ub zjf.l bVl CJl'le.i.:ii11.:i b~'U~'Ub zjf.l t9l 1 'U cs'. '1JB'll.J'1fl1'l'LJU'j~J.J1ru~~'U 
\J 'U 

-Ue:i b'1'LIB 1 'Lifl~'lt!'U (~'Ub zjf.l~5'U1fl1'j[l1CJ 1 'UtJJ~ b Yll"l Vl~B'U~,;Yl b~'UYl'UVl~B'U~,;Ylb~'UYl'UVl~llYl1'Y-1~~1~1'ue.i'Uru1\9l 
'I 'I 'I v 

1 ~tJ J~ n e.iu n -:v md b~'UYl'U b ~e.i mJY-11 ru'll~ bb'1~tJJ~ n e.iund n -:v ~ltJJ~ n'U t91 1 J.JtJJ~ m l"!'U mn'U 1m J bb ~.:itJJ~ b vil"l 1 vi CJ 
' ' 

t911J.J'j1CJzjf.l'U~,;'vi b~'UYl'U~5'U1fl1'jbb ~'JU'j~b V11"11YICJbb~'lblCJ'U1 ~YJ'jl'LJ b~CJ~'11'jru1'11 fl CJBVlb~'U'j"JJ.J'Uf.l'll'lb~'U 
' 

~'Ub zje:i~'11un.:i1'U 1 V1aj1'ude.i.:i V1~e.i~'11un.:i1'U'11'1J1fode.i.:i (mru1~1'uJ.Je.iurl1'U1-:v-:v1n'11un.:i1'U1 V1aj) zj,:ie:ie.i n 
1 ~bbri~~'UoLJm'1'UB iJu().:i1'U~'UoLJm'1'Ue.i 1:iJbn'U ~o 1'LI) 

'U 

(cs'.) mrut911J.J (t9l)-(rn) CJllbl'U'11Vlfomruvi'.:i~e.i1tJd 
(<:i'..t9l) mru~~~'UoLJm'1'UmU'UV1tl1CJ.:i1'U'Ue.i.:i1'~ 

'U ~ 

(cs'. . ~) 'Ll&l'Uflfl'1~~Vl~'l~'Ut911J.J flil'\llJ.JlCJ 1 VlCJ~f.l~'j~Vfll'lfll'j~'U~ fl':i) fll'j(911J.J 
'I dJ 'V 'U 

Y-IJ~J1'llUt!Jt!J'1i~J.J'1~mCJ (tJuuV1 t9lo) Y-1.l"l . ~ctbt9l 

d i '-r yv. 
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d Q,/ Q,/ d 0 Q Q,/ ~ 
er:. ~1 m:i ~rn f.l~f'I ru~ n~ru~'tm .:i'W ~~'VPil~~1 b 'U'U m~\1~ 61.f ei • • 

er:.@ f'lru6in-Mru~~1h.l/f'lru6in-Mru~bu'W1~ • • 
@ . ~'U'lX11v b Vi f.l~"Uu ~ bU m~eivi'1\11m~eiuiX11\111 • 
riru~m;ru~vi'1h.J • 

<9>. bU'Lii'LI~1hbVl8l.l'1lU111b-d'm~e:ivi'1'11rn~e:iu~1h1'1 
' 

lv. v11V1i11~'Vl~bb'Vl'Ui'U~1h~th81'LI~1bb'VIU\l Aortic valve bb'1::; Mitral valve 
'U 

riru~n~ru::;buvn::; 
' 

<9>. i'LI~1hbVl8l.lvl1l.l1\11rn~e:iu~1l\!1'1 (BOVINE PERICARDIUM) bU'U'1lUl1lbb'U'U rn bbeJ'U (Trileaflet) zj\l • 
1 ib'Vlf1Uf1 Peri Map 1 'Limdrl~b~e:inm1&.JV1'U1bb'1::;'U'U1\1l'UeJ\lb~eJ'U~1 h11 

' 
lv. Jl181'Lii'LI~1hbVl8l.l1rid\ll;"1~1\lvl1l.l1\11n faV1::; (Elgiloy) ~l.llii'18ll;"1~~\lbf1J1::;~ (Polyester), 611~1ri'LI-

m-:i (Silicone-Rubber) bb'1::;~1 (Polytetrafluoroethylene) 

m :i1m::;LJ1'Umd-rn~1b-d'm~eilii'18mdn1~111~1bm::;bbf1'1b6E8l.l 1\il iv ~11111ii'bbn Phospholipids bb'1::; 

Residual Glutaraldehyde 

cs'.. i'LI~1hbV18mb-dei ~ 1 ml1m-r n~1arnv-n -d'm~ ei o. b©ct<Jm Gluta ra ldehyde Solution 

ct. i'LI~1hbVlmJ~1bbVIU\l Aortic valve :i'.i'UeJ'Ub~'UbU'Ud'lJ Scallop zj-:iv111~A~18 Aortic root 'UeJ\l~th8 
'U " 

bb'1::;~1'U'U\11'1111l:iJ'U'U111lb~n (Low Stent Base) b~ei-d1mfl~81~'U~dfl'U coronary ostial 1 ~-tl111.ff 'U 

b. i'LI~1hbVl8l.l~1bbVIU\l Aortic valve ~neieirnb'U'Un1db~'U1~bb'U'U Supra-annular Placement b~ei1~ 
1\il Hemodynamics ~b'V!l.11::;1;"1&.J ~1'U~1bb'VIU\l Mitral 'UeJ'Ub~'U~neieirnb'U'UbU'Ubb'U'U Asymmetric zj-:iv111~:i1m1&.J 
fl~18fl~\l Mitral annulus Anatomy 'UeJ\l~U18 Vl~\l\11nn1db~'U11;"11'LI~1bb'VIU\l Posterior strut \1::;11m111tJ11\l 

'U 'U 

1n~u1nru LV wall 

b'"l!. i'LI~11'1bVl8l.l~1bbVIU\l Aortic valve ~'Ue:iui'U~1 h:i1bfl~eJ\l'Vll.l1m~ei-d181 'Umdn1Vl'U\11~1bbVIU\li'U 
~1 hbVl8l.l~1'U~1bbVIU\l Mitral :i11 Vll.l~~111118JeJ'U'UeJ\l'UeJ'Ub~'Ub ~ei'Liein~1bb'VIU\l1 'Un1Jbb 'Vl\lb~l.l v\'11 ~1;"1::;mn~ei 
mdb~ulii'1'UV11J1'UB\l'UeJ'U b~u:i'.i bfl~eJ\l'Vll.l1~ue:i n~1bb'VIU\l1 'Llmd11-:ii'U~1 hb Vl8l.l'1\l~ L VOT 'UB\l~U18 

" 
~- i'LI~1hbVl8l.l~1bbVIU\l Mitral valve l.l1'W~eJl.lfl'Ud::;uu Tricentrix -d18v111~'U1'UB\li'LI~1h (Stent 

posts) 't1'U 1\il b~eJ'111ln1db~81'UeJ\l 1 Vll.lflu'U1'UB\li'LI~1 h (suture entrapment) 1'Ud::;w-J1-:imdb~'U1~ 
~- :i1'Um111~1-:i··pei-:i-rub~eim1&.JbV1l.l1::;1;"1&.Jnu~~1mb~'1::;d18 

®o.® r;11V1-ru Aortic Va lve :iJ'U'U1111~\lbb~ ®~ lJ'1~bl.l\9ld C'i-:i 'U'U1111 \vb'"l! lJ'1~bl.l\91J 
" 

®o.\v r;11V1fo Mitral Valve :i1'U'U1111\ll\lbb~ ©ct lJ'1~bl.J\9ld C'i-:i 'U'U1\11 rnrn lJ'1~bl.l\9ld 

@o. ~lJ18m~i'U~1hbVl8l.lml.l1d11eJ1'U Magnetic Resonance Imaging (MRI) 1\il 

<9><9>. 'UJJ\l 1 'Um'1J'U::;'lJd1Pl\11nb~eJ L11&.J11 mlii'~'UVl 
' 

' v- \h-}' 
('1\l~eJ). . .. ... . . . . ... ... . . ..................... ................ ... tJd::;a1'Umdl.l md 

d J~ ('1\l'lleJ) ........ ...... ......................................... ........... nddl.l n1d 

d ~ ('1\l'lleJ) .. .... ..... .... ....... ... ...... ..... ........... .................. ndJl.Jn1d 
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1£l . ~'IJ~'J b\lb ~mJ~'Vl1'11n b~e:J'U~'J 1'111"Uil~ bb uuu~~\lu~.:i 
<j .. 

~n'l:tru:::.X1 hJ 
(9). bU'U~'IJ~'J hb VitJ~'1JU~bdm~Bvl1'0J1m~m.J~1 h11 

' 
lv. vl1'VIU1~'Vl~bb'Vl'U~'IJ~1herthtJ1'U~1bb'VIU.:I Aortic valve bb'1::: Mitral valve 

'U ., 
riruf!mtru:::b'lw1:::: • 

C9l. ~'U~1hbVltJ~vl1'0J1nbb~'IJb.Q'Bb~B rn ~'U~vl1'0J1nb~B~~~1hi'1 '/JU~ RESILIA 
' 

tv. bdm~B~u~1hbVitJ~~1'Um:::u1'UnTrn~n1'~bn1:::'1JB\l bbAm6StJ~~1tJm'j Capping ~iJb?l~tJ'Hl1'1"1 
(Stable Capping) zj..:i-d1tJ~'U~..:inzj~ Residual Aldehyde ~'OJ:::~'Utl'UbbAm6StJ~ bb'1:::vl1n1'j~m~n?lm'V'lbdm~B 
~'JtJ Glycerol 

rn. ~'U~1hbVltJ~~1bb'VIU\l Aortic valve 1ri~\l'1JB\l~'U~11'0JbVltJ~iJJ1'Vlumu1 vl1'0J1nCobalt-Chromium 

Alloy band 'Vl'U~Bmdn~n~B'U zj..:iiJriru?i~u&l~iJud:::~'Vl5m'V'l1'Umd~~'Vl~'U bb'1:::~~~1tJ1'?1~~..:ibm1:::~ 
'I 'I .. .. 

(Polyester) 

<(. ~'U~1hbVltJ~~1bb'VIU\l Mitral valve 1rid'l'1JB\l~'U~1hbVitJ~Ud:::nB'U~'JtJci1'U~bU'U NickelTitanium 

Alloy bb'1:::~~~1tJl?l~~\lbfld1:::~ (Polyester) 

er. '1JB'Ub~'Uvl1'0J1 n68~1ri'U (Silicone)bb'1:::~~~1tJer1~v11'0J1 n Polytetrafluoroethylene (PTFE) 

~'U~1hbVitJ~~1bb'VIU\l Mitral valve 'IJB'UbEiu~m~ru:::bU'U Saddle-Shape ~n'l:tru:::ml'1tJtltJ'1JB'Ui'U~11'0J Mitral 

\911~i5'jd~'IJ1&1 

b. ~'U~1hbYitJ~~lbb'Vltl..:i Aortic valve ~'IJB'UbEitJ'IJB..:ii'U~1hiJbA~B..:i'VlmtJ~~1 b~B"li1tJ1'Umdn1'Vl'U~ 
~1bb'VIU\l~'U~1hbVitJ~ bb'1:::n1db8'U ~1bb'VIU\l Mitral '1JB'U~'U~11'0JbVltJ~iJbA~B..:J'Vlmm~'U1'Vl~~~1 (9) ~~(Single 
black line) ~~1bb'VIU\l Posteromedial commissure bb'1::: lv ~~ (Double black line) ~~1bb'VIU\l 
Anterolateral Commissure b~B"li1tJ1'Umdn1'Vl'U~~1bb'VIU'ln1d11\l~'U~1hbVitJ~ bb'1:::tfo..:in'U'1J1'1JB\l~'U~1h 
n~'1J11\l Left Ventricular Outflow Tract. 

irJ. ~'U~1hbVltJ~~1bb'VIU\l Aortic valve '1J'U1~ (9)~-tvcr ~~.iJb'VlA1'LI1'1~ VFit ~BBmb'U'Umb~BdB\l~'U 
n1dvl1~\9lt1n1d Valve-in-Valve (ViV) zj.:iiJbA~B\l'VlmtJ'UBn'1J'U1~zj..:i?11mdti~B\lb~'U1~mtJ1~ n1db€ln"l!bd~ 
Fluoroscopy bb'1:::ii bbti'U 1ri'UB'1\911m biJ tJ~eJ'1'1BtJ~~?l1mdti'lltJ1tJ 1~ 

~. ~1~~tJ'1JB\li'U~1hbVitJ~~1bb'VIU\l Mitral valve ?11mw'Vl~'Ub~Bufo 1 ~'1J1'1JB\li'U~1 h'Vlrni11~ 
' ' 

~ . 1 'U~'U~'J h b Vi tJ~'IJ'Ul~ lvirJ-lv~ ~~ . ci'J'UU'11tJ'1JB\lbbt1'U 1A'UB'1\911mbiJtJ~eJ'1'1€ltJ~'OJ:::ti m zjB~&l~n'U 
'U 

C9loJ'U~1hbVltJ~~1bb'VIU.:I Aortic valve iJ'1J'U1~ (9)~ , lvC9l , lvrn , lvcf, lvb'l!, bb'1::: lv~ ~~. 
(9)(9) . ~'U~1hbVltJ~~1bb'VIU\l Mitral valve iJ'1J'U1~ lvcf, lvb'l!, tv~. rnC9l bb'1::: mm ~~ . 1~b~Bn\911~m1~ 

b'Vlm:::?I~ 

(9)\v. i'U~1hbVitJ~tin'Udd'OJ1'U'Udd'OJJi'ru6Vi~bb~..:i bb'1::: hJ~B..:iv11m'j~1..:inB'UH'..:i1'U 
'U ' ' 

( "'~" l ................... ).~. >"-.......................... ...... 1ho01u ""~ m' 

.,J t~ ('1\l'IJB) ..... .... ... .... ....... ... .... .. ........ .......... ... ............ . nd'j~n1d 

.,J ~ 
('1\l'1JB) ............ ... .... ... .. ............ .. .. ... ........ .... .......... md~n1d 



-ct-

Gtl. ~'IJiJb'1bi'im.1"UiJ~bdBb~B'V11'11nb~BUi11v11"U.Y~U'~'j''1bbUUbb~.:JVl~mnrnB~b~B~i11'1bVimJ .. .. 
~ ni:tru~vi'1 hJ 

(9). b U'Ui'Uir1 h b Vi mJ'lJiJ~ b dm~eiv\'1'11m~eiuir11'111 • 
iv. vl1VIU1~VWlbb'Vl'Ui'Liir11'1~lJ1t11wn1bbVIU.:J Aortic valve bbr;t~ Mitral valve 

'U 

(9) . i'Uir1hbVimJ'Vl1'11mb~mdm~ei m ~'LI ~'Vl1'11m~ei~:uir1h1'1~~~ei~nu1m.:i~i1m1:u~~V!~'LI 
• 'U • 

iv. b dm~eii'Uir1 hb Viti:u ~1'Um~'U1'UnTrn~ n1Jbn1~'lJB-:J bbflr;tb.;t1:uv1'1t1 n1d Capping ~ij b?I~ CJW1V'l 

(Stable Capping) zj,:i'lht18u~-:in~:u Residual Aldehyde ~'1~~'Utl'Ubbflm.;ti:u bbr;t~v\'1md-rni:t1?1rl1V'lbtlm~ei 
v1'1t1 Glycerol 

m. 1m-:i'lJei-:ii'Liir1 hb Vit1:ui1tl1m1m 'U1 'Vl1'11n 1riueir;il'11fldbi1 ti:u8r;ir;iei ti~'Vl'U~eimdn~ n~ei'U zj\lij 

~ru?t:u~~ijtJd~i'1'V15m'V'l 1 'Umd~~Vl~'U bbr;t~~:uv1'1t1~1~'Vl1'11n Polyester 

~- 'lJB'Ub~'Uvl1 '11n"B~1fl'U bbr;t~~:uv1'1t1~1~'Vl1'11n Polytetrafluoroethylene (PTFE) • 
ct. btlm~tii'Uir11'JbVit1:u'lJiJ~ RESILIA ~1'Un1~'U1'Un1dr;t~n1dbn1~'lJB\lbbflm.;CJ:U~1tin1d Capping 

I I t.J I 

Vii1b?t~CJJ.f11V'l (Stable Capping) 'li-:i'li1t18'U8\ln~:u Residual Aldehyde Vi'1~~'Utl'Ubbflm.;ti:u bbr;t~vl1n1d 
" ' 

-rni:t1?1mm-Um~eiv1'1t1 Glycerol 

'o:> . ~'lJB'Ub~'U'lJti\li'Uir11'1i1bfl~B\IV!lJ1CJ~~1 b~ti'li1t11'Un1J'Utint'11bb'VIU-:J Valve commissure b~ti'li1t1 
1 'Umdn1vi'U~t'11 bb V!U\ln1J11\li'Uir1 h bbr;t~ n1Jb zjei:u~einu b~'Ub~B~ Coronary 

ITTI . 'lJB'Ub~'U'lJti\li'Uir1hrineitimb'U'U b~tldti-:ifomdmd1?i~'l1'Ut'11 bb'VIU\I Supra-annular bbr;t~ 
'U 

Intra- annular 

~- i'Uir11'1bVit1:u'lJ'U1~ Iv® , ivm, ivcr , \vITTI bbr;t~ iv~ :u:u . 1~b~einnl'11iiri11mvim~nu~u1t1 
" 

~ - V!f;leJ~b~B~ir1h bVit1ii~~Bn'Ui'Uir1h i1'lJ'U1~fl11lJCJ11 (9)00 ijr;i~bl.Jl'ld zj\1?11lJ1drnK~1~~'Uf;l\lbvl 
®o. i'Uir1 hbVitiiirinudd'11 'Uudd'1nru~~bb~\I bbr;t~ 1lJ(;)ei\lv\'1 md~1\lriei'U 1-ti'l1'U 

'U • • 

.,j ~r~ 
(r;t-:J'llB) ... ........ ....... ;/~ ...... ... ..... ... ..... ... ..... .. ... .... tJd~51'UndJl.Jn1d 

(r;i\lzjti) ... .. ...... .... ... .... ..... i~ .. ............. ............ ... nddiin1d 

.,; ~ 
(r;:i-:i'llti) ... ..... .. ....... ... .... .... .... ......... ... .. ... ........ ... ..... m1iin11 



a:. "1JB'U~'Uli1l:ijbVim.1 
f1ru~n1:!ru:::~1 hJ • 

1-U611V1~u6llm.1~'Uli11:ij"1Jru~~1~~li1l:ij"1JU~bll~ 
~n1:!ru:::~1 hJ 

(9). b ll'U'lleJ'U~'Utr1h~h1r'lfo"lie.i:w~'Utr11°'1'1lru:::~1(;)~tr1 l<il"lltJ~ bU~ 
\v. 'lleJ'U~'Utr1hl'l1bbV1tl-:i1:w'Vl-r'1 i1~n1:!ru::: Rigid bb'1::: Close ring Vl~B Flexible band 1'11bbV1tl-:i1'VlJA?l 

u~ i1~n1:!ru::: Rigid bb'1::: Open ring Vl~B m-D shape 

m. 'IJB'U~'Utr1h1'11bbV1tl-:i1:w'Vl-r'1 bbn'U 1 'Uvl1~1t.J Titanium alloy 'Vi~B Elgiloy ~:W~lt.181-'.I 
Silicone bb'1::: Polyester Fabric 1'11bbV1tl-:i1'Vldfl?IU~ bbn'U1'Uv11~1t.1 Titanium alloy~:w~lt.181-'.I Silicone bb'1::: 

Polyester Fabric 

C9:'.. 'lleJ'U~'Utr1hl'l1bbV1tl-:i1'VldA?IU~ i1tJmmu~~l'l1bbV1tl-:i Anteroseptal Commissure 

ct. i1'1l'U1~~1-:i 1n'U1 ~\~e.in b~e.im1m V1m:::?1:wnu~u1mb~'1:::J1t.1 
b. 'UJJ"il1'Um61l'U:::tld1f"1"iJ1rn~e.i tJ1m1m~Vl'UVi • 

er. bb~mdm~e.ivl1:ij1m~aVi'~li11:ij11 • 
riru~n1:!ru:::~11tl • 

C9l. bll'Ubb~'Ub~e.iVi':wtr11"111 ~1Vlfo'Vl~bb 'Vl'U Pericardium 
' 

\v. b ll'Ul?l~m m 'Un1J"lie.i:w m:!-:itr1 h bb'1:::'Vi'1eJ~ b~eJ~ 
' 

f1ru~n1:!ru::: bu'V'l1::: 

C9l. e..J~l'l"il1rn~e.i~:wtr1h1'1 (Bovine pericardium) 

tv. bb-tle.it.11'Utl1t.11-rn1:!1?1m'V'lbdm~e.i (Glutaraldehyde) b~e.i1Vi'bdm~e.i?l~ bbm~i1m1:w-U:wzj'U zj-:i"il:::~e.i-:i!K1-:i 
~ ' 

J1me.ie.inrie.i'Utl1 hfl i-:i1'U 

m. bb~'Ub~e.iVi':wtr11"il11 ~1'Um:::'Ul'Un1J XenologiX Treatment b~eJ'1~n1Jbn1:::'1JeJ-'.lbbA'1b61it.1:w 
' 

C9:'..1i~1V1fo°vie.iVi':wtr1 h ~e.iu~V1~-:i~1(;)~ 
' 

er. bll'Ubb~'U~bVl~t.J:W 'IJ'U1~ C9lo cm. x C9lc:t cm. 
!I.I • ' ' 

b. ~n1:!ru:::bumve.i~1'UV11.i-:i'IJJ'IJJ::: bb'1::: €in~1'UV11.i-:ib~t.1u 
' 

b'l!. Sterile UJ1f"1"il1rn~e_iy.i~e_i:w 1 i-:i1'UVi'UVi 

, ~'-vr 
('1-:i~e.i) .... ... .......... ... /t~ .. ... ..... .. ......... .. ...... ......... tld:::51'Umd:wmd 

('1-:izje.i) ............................. l~ ....................... .. .... ndd:wmd 

d ~ ('1-:J"lleJ) ... ... .... ...... ... ........... ... ........ ... ..... .... ... ......... n':IJ:W ni':I 



ct'.. rl1'WUm1£i1~ ·UJel'U~6'1Vl • 
mtJ1t1 ~o ltl tl''Ubbvlltl~ ·:Jtl1lJ1tl~qjqj1 

b. Vi~mnru6t'li:unT"a'W~TH1!1~Vlb~Bn'li'mr;:1t1ei 

1.ff bnru4i';i1rn~1~V1 
' 

rrJ. 1.:ib~'U.:iutJ-a::~1ru/1.:ib~'U~1~-ru:5'V16'l'a';i 

- (,")/-

b'll.<9l "Nb~'lN'U'lh~mru~"il~~~~ei <9lei'.,ctlvo,ooo.oo 'U1Vl (~'U~~1t.ri~'1 bb~tl~eJ ·r\'1d'U'U1Vlrl1'U) til1m~'U 
'LleJn'l'UU<;i~lJ1tub~'U'l11<;i'l 1 <;i'IYm1u1m:U<;i~.f1 bflVl U<;i~'<\l1u'lmh~mru lvctb~ 

' " 
ITTl.lv ';i1fl1nm'lbU'Ub~'U <9lei'.,ctlvo,ooo.oo 'U1Vl (~'U~~1'U~1bb~'U~eJ'IVld'U'U1Vlrl1'U) 

c:;: . ..:i'JV1.:J1'Ubb£i::n1';ibUn~1m~'U 

er"il~"1J1tJl'i'e:i'lli11b'Ll'Um';i 1~bb~1b~~"ilmtJ1'Ll1'Ll~ rno n'LlmtJ'Ll lvctb~ tl'uoV1"il1n1'Ll~'lmlJ1 'Ll~ruru1"il~~ei " ........ 

"il~'ll1tJi bb~~~'llJeJ'U~~~mlJ 1'ui'l~mbvi~~Fl';i111~nuer"il~~e:imtJ1 'Ll ~o 1'Ll tl'rnbvi1'Ll~1vi'fo 1 ui'l~e:i 1V1tJ 1 ~~'llJe:iu 
' " 

1 ~m'Url1'Ubbvl ~~'11~ bb~~bd eJ(?l';j"J"i)-r'\Jtl nvi' eJ'IV11m~ bu tJ'Uflf"lVllJ1tJ-:5'~~eJ"il~~ 1tJb~'U1~nuer'IJ1tJ1~Fl';j'\JrJ'd'U.nltJ1 'Ll 
" ':..J " 

er 1'Llv1'1m';i 

~- e11P1-a1~hu-ru 

eJV1';i1~eJ tJ~~ o . lvo vie:i1'U '1JeJ'l';i1fl1~'1'1J eJ'I~ EJ'I hJ1vi'folJeJ'U tl''UOV1"il1 fll'Um'U rl1Vl'UV1V11lJ~qjqj1"il'U fi'I 
l'U~ er "il~'IJ 1tJ1vi't11~'l'IJ eJ'lm~'llJ eJ'U 1 ~bbrl er"il ~~e:i "il'U t1 nvi' eJ'IFl';i'IJ rl1'UV11lJ ~ ru ru1 

'U 'U 'U v v 

wio. m';ir\'1V1'UV1-a::E.J::n£i1-ruu';i::n'Ufl11~"!11';iviunvdei.:i <ti1ii) • 
er "il~'IJ1 tJ "il~vi' e:i'I fotb~ n'U A rum'V'le:i ci1'lif e:i tJ (9) u tl'u"il 1 n1'Ll~'llJ e:iu'IJ e:i'IA ';j'IJ 
" ' 

.. ~ ,[ /-{vv _, . 
( ~'16/leJ ) ... .... .. I 1. ................... ....... ... ..... .... ... ... .. ... u ';j~ 51'U n ';j';jlJ fl1';j 

' t ~ J 
(~'l~e:i) .... .. ........ ... .... ... ...... .. Jr. .. .. .... .. .. .... .... .. .. .... m';ilJfl1';j 

(~'lzjeJ) ...... ... ...... ..... ....... . d.. .................. ......... fl';i';jlJfl1';i 


