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[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

AT 79

A

wye 4y

7l & &2 oF

B 2o nZ 71=2Y A60/881169%, =9 20079 1€ 199, @] wWx "g3F ghx Ao eM4A FF
Edoltt

oo dubdon  uFy xSy ¥ FstaFAYGU|E XSt ndNE 94 29 FAE o)L XHF
27 ¥ Ades 98 Ads] 9% 94 B A Skl #d Aot ¢ pAMeR, 2w 3] o
A g3 Ax e A FA] 2 S FA] 58S AFE] A 2d WS 58E 94 Y ojAEEd)
3k Aol},

oW & o &

AA WE (AR AlSE R g 9RT T b H8S e mEly 94 Fvh(high resolution imagin
2L g ZHS AlFshd, i) ¥HE  FE(tissue structures), eHF8HE  FZ(anatomy) 2L FA
=] }\]—7] ZIIZ ZA -

[e5

(composition)®] &%k ii) AlAS =45 FdHore] AY AL g/we 7tol=, B iii) 4 x4 E=
ZH oJdo] thE EAXNES gAstE AYe A Beke zakeic), 01315& EA9 Ag-olAe el 4
e 153 =33 (high frequency ultrasound) R 3 4 Xdk WY& Fxdrt, 2 Lo H34& 93t
o, AT 2STE ARPHOE 3MHz o] FIGE Ve 94 JdS s, o dubdo R 9-100MHz
HelelAe] @ Ads Fxgr.

a3 289 d3Y A< (intravascular procedure) T A& A% (intracardiac procedure)dl] wj-$-

&8sttt olyst A8S f3te], 47l 23 W3] (ultrasound transducers)w 7HEIE](catheter) W= AIA
Wiz AYdE = e o e Z2FEr. dAAdE, 158 25T #dE F Y Fad A, ¥
o] G WS A% A 253HIVUS) 9}, A (cardiac chamber) 97 XehE 18 AW ZEIH(ICE)©]

o
. o]E% ICE % IVUS EFE FHa JAFAolar, shf e 11 ol4e] 253 W3V|E d3 e A e )

o8 Hopo Ar&H= FAHH 71E(fiber optic technology)oll 714bek e 94 AR Fshd
(0CT), g3 A A (angioscopy), AL EBW (near infrared spectroscopy), @bt #3339 (Raman
spectroscopy) % 3331 (fluorescence spectroscopy)s 23St o]t S dE(modalities) AEFH o

2, 3% Ad F-9J(imaging site) ot @7 AAAH(imaging detector) Atolel Q& FH& wet FolUA & st
7] fate] v e 1 oY FARE st FEATEYT|= 2299 BEF ofdEI(optical
analog)el™, 1-30 wlo]A & FAe Wl F NFEE AFsHA T, T A9 259 vF fix
A Zlo] HEsIA Kttt FAAHFE =S IF #olA 8| (laser ablation) B ¥%38H4 X5 (photodynamic
therapy) 9} 72 & Q¥ (therapeutic maneuvers)< 93te] dUA S HAsl=d A2 4 vy, 2 s
#AAE G AT B HEE, @A, d A7 (endoscopy) R 7HAl B 49 AHER W ke

2~AEG] "o Aubil(back-reflection)ol] 7|9tste] ALRS &9d3st= B3 I (probe)E o] &3}
95 94 Adste A9 3dd g2 fAke 94 A d7YE(imaging mechanism)& X%
A Ak o tE e 38 dux(Z3dd 94 Wk (sonoluminescence imaging))E A
5

A7) A3 &3 UA e 2% YA (FSE Jd D (photoacoustic imaging) S A7) £18 F3 9
UAE A = ).
AEAE GAAE e A3 A]2~El(gastrointestinal system), A% 3 A|A~El(cardiovascular

system)(¥’d5 M (coronary), ¥ 2 217 @A (peripheral and neurological vasculature) ¥3%}), 34,
F(ge £33, gAY Al 2El(genitourinary systems), 7}5 %2l (breast tissue), x4 9@ & ”}% AR
= i sllehe] 2 o2 99S 1FE] s g FHERF FaAHo] gtk o E Eof, 1T
& = FRASEGVE )8 ’“X}@*} Alzgle] g e FHWE ZeA(arterial plaque)d] T
Z(structure)®t ZA(composition)S FTest=dlo] dA3] HA=ALt, nfdE G 3 E+= A

A= 5 =

718t (plaque geometry), AFeo] = My Zad g AY EI(EAEE



[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

(atherectomy), d#A 3 (angioplasty) E/%EE 2dE (stenting)¥ 2 Aol &)=
gk, olEdt AZ=ELS T3, UAdH T (clinical symptoms)E fFEEA F= (vascular
lesions) & 2187l {8t el = F IS o83t FdHJYoY, FLD(rupturing) Ee H2
(eroding)?] 184 % IS4 A4 A (acute myocardial infarction)®] $gAdo] F71ste). o]&dh 49 "FHeof
gt ZdtA(vulnerable plaque)'E°] #A4 d9<ld, A338HA FA&-(adverse clinical events)S A (pre-
empt)3l7] ekl 2Ed Eeta s Amd gk ARC7ld)e] MdA e AxHi 7] wiEo|th. ey
ol It G5 S P F dv 5 I G FF2 gle Aot

et
N
2

o% 1
e

o] HA F9(lumen)e©] Z9 X< (angiographic appearance of the lesion)ell 7]%3}e]) 7
o g Bk #HAE A9, w4 F #lA(chronic total occlusmns)g %J"r/“] e =43 9 FIE
(subset)e]tt. thi-iEe = i, BWS 2
SR A e %E% a3t W F AN °§’E} ]J?_}@V] Aste], L d= °§ s

A" HElHoh= AW FA](forward-looking)" i 84 o f8s 5 ).

SHE Fole tE 99, FERAJ A dwd gt dx 2 A7) dXb(electrophysiology
procedures)E $13 94 <ohfe] Algolt}. (PFOs(patent foramen ovales)-& #H&7w], &9t E(valvular
repair) T A Zv], FAH 32&7] #HH Au)(left atrial appendage closure devices)$ Z&)#n| o
Y T (AA e YFaW FHES Z2)ARE FHEE e mMXx et e, A5F 22s Ay fste] A
A (cardiac chambers) Wle] A 1o FtHEHE wixsts Aol FF dHasith. we, A A F
(atrial septum)& Z7FRAZE A3 o] Aatel] glojx] T3+ GAE 7hol=ate 3lo] Fasith. ude 4
Ak Ao ALg2, olelg dAES &olstA & 4 Ark. HAF 917 wigE(linear phased arrays)& ©]-&-3}
o A4 Yy de AW AZSI(intracardiac echo:ICE)E o] 3 ZHoA A AL&EHE 7|& 5
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o
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w7d 7= aoF

g 253 TS 9g HEHE 7Nk Al2'e ) by xR gt med s 9 Jes Al TEteE

3 A|47949310) oJsle] 7L TE. o] A|AHL Q)R ]“(outer sheath)a EFE, o R 11 B3 A
5 99 F-2o 2Ly W7t Y. ZE 7= )
eI 2 R FxEY 23k @i gAto] wEold 4= gk, AV 2Su W) AE ¥
ZHEE £ B4 AolE % &3 WHEr e ¥R £5& A7) 7HE dolE wi d&dHE 249 9
&S 7t g,

o) ZSI(IVUS) 9 AHE2 diEstE o|$2 Ve B 47 H&o] o|Foqxisitt. s B3 Aels
(n= 53] #149516775)2 Bl AN EE 4 AFES HAasstHA, IVUSTHHE 9] dolE uwre} 34
B9 A tig AFHAE gAY

| 2E3] A|56069755 L 565136635, AW FA|(forward-looking) ] Z&9E Faste= oo sty
Z1esh, 253 o] &3 AXxe] dwlel v RHES 2WIIEE ofr|dte A H IF5 7 (fixed t
] El

A ALHoR e, 7] 5552 Fgh T’] LE, 7o) 29 w7 E

719 s, A7) 9o (p1ezoe1ectrlc files) = ARA TFA 2 WA 24 (biomorph elements)E
ol &stE AL WAMES tslele e sty 7]t

=535 A|63157328 = AlolE AlaElE o]gdte] FHHEY FTF 99 F& FHOR ITH F U 25T

=
W3S 7R e "y AgS 913 JheElEd thete] 7]e g,

1% 53] A15373849% ¥ A|5373845%. % S, 3E/AclE HWIUEFS o83 253 HIIE I FA7]7] 9

gt FHeHE O] tiste] 7] gt

PCTEY W0/2006/121851% & CMUT ®ighr] 9 WRALHE o] &3 dw FA] &y WH37]o) diste] 7]&3sta
=

553 A7077808% %, FIHIEY FHOZHE st 4 A s G Hste]l dAAEd A
(electroactive polymer)E ©]83lo] ZF ¥ WHAZFES Q45 7HX+= I3 %229 FHelge diste] 7<=
3},
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3-100MHz ®H¥ W, 18] AWk 0 2= 20-50MHz HE Wil
H"o E AFsA AZhsk A5 3 F(signal penetration) ¥ U F2 Al
Fog W W3] Y)skEA F, WEkv)e] wigte, 44 xdhe] W
Hl & (noise ratio)el F&FES 71X 8 54 AYE(implementation-
specific specification)® #& W wWHi=o] wig} dAn gt} 28 o RE 2 AlEv g 71x9 Hejd &

TE 2=
X% 4 .
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e
~
7
Ir

o

A &7
sl Al 4=
al Circulation. 2002 Apr 9; 105(14): 1627-30); 3&f5-3&+ A
HAse =&Y 01‘3]21(D0pp er imaging); THE 12 GngFH} AFPH T 259 Pr*dff*ﬁr-? EA
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(s
=

I' 2o o ot
, 12 2 Iy
N
jﬂ
S
o

o]

Do
o
o
»
=
o
0
o~
—
P~
co
=
=
w
T
o
=
g
A
<
=
ﬂlll

econd harmonic 1mag1ng)(Goertz et al, Invest Radio
QG A A FEE A7 2 BN VesHe aaEdd oste ddE 5 .

g o O r&: @ o g ¢

gofet oA 2S5u9E o]gdte] ARG o Be 49 4 2452 7 9F Fk(a degree of angle
dependence) & 71X AL oln A& AT}, Courtney et al(Ultrasound in Medicine and Biology, January
2002, 28:81-91)&, AAH ol B F(normal coronary artery)el Wi FE(F%(media) 2 W (intima))
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olgate] G5HE G4 W HolEe] 89 HAiHsubset)3} ol dte] B4 Mg Sekol ool REEE
A AW dolEe] B9 @S AEsts Ausgond dguHM, F A FUoRyy gEnt 9¥ A
dolEE AT A (EE B owye) A% 2A)ERE GAT AUA (AN FFAphotons) i EE
gy Gl gAFezA A5A Al 1849 P(the first subset)olA] 2zke] A $HR AHL Al 2
shel BN thgshe Al WBH], A7 T A vE I A9 FHORRE Ao F Y AYEL
3 Qv AA(EE 24)9) 48 24 deomyy A5d oz pFdEY

FEE 7 o4 o AW £HE o] gl A5E GE AtololAl, HFHelw 3 ovA] i P
FA 5RE st olge] G AW FuEel st sty Al B SHES W BUw /)98
AFE 5+ e

Jslell A 7l&EsE Alzde dAPHdoz, 7] Al="Y #@e 7|53 fREe xstd Es(coordinated
activity)S *‘1016}71 sh7] fgk AEEY 2 AHE FR(18)8 © EF3H, E]¢%£ﬂ°] “J/EETL: A AEH o]
, 3l MARFE AHAE Al (electro 1
s ﬂj "ﬂ/ﬂa oy, A7) A= Aade AR 50 9 24 9ES XT‘:‘ Feto A 3 dlo]

o= A T ANade 3, dets A gyo] g3E Y=

=
B 55 98 NS Al AHEE 5
=2 ol Y3te] REY A &£xE W 5} 5 M@ 2(acquisition sequence)g Al
28 o E]A(trigger) =4 A& F gtk dlE 5o, A4 ek A F2=(imaging sequence)®] HHE
WA (ECG-triggered initiation)E 5ol A FF(systole) = A% F(diastole) ¥ 22 A1 F7]
%

(cardiac cycle)2] 54 ¢’ (phase)

g2 A 2 faZgo] AAHELS FAEE 33 32 W JdAEZY X(electronics)(21)E, E Wgo] B3
AN 3= A, 2 FAHLAE AY e dFE ¥ 5 vk 7HAA Q@A (interferometer
components), dft} W 1 o)Atel JE|Z #lH A2 Y(optical reference arms), FE|Z HE|ZE A (optical

multiplexor), %ElZ THE|Z# M (optical demultiplexors), ¥=3} HEE2 (polarization controllers),
Elo]™ 3] & (timing circuitry), A/D ™ E{(analog to digital converter) % ®|7 7]& @ Fd 7]& FE
/‘1 Zled 4t @ A 7)E9] o= AL &olaAl st ALR U vE FAE. V] 253 3=(20)

g 74 8AE dAF EE dFE 29 4 vk H2 AYd el (pulse generator), A TE
(electronic filters), A/D AWE, W& 2] ojdo|(parallel processing arrays), ¥2H4 Z 3 (envelope
detection), A7+ ©]5 WA FZ7)(time gain compensation amplifiers), ® Wi 71& % Fg 7]& FEJ
=8 2 FF A 719 o= S foldtA st FoE dEx tE FAE.

Al 7% =

2 o] 54 AAldd 23EE AS, AV HES 2 AY 5(18), vYe 57 % Azt 748 &
A5 549 I A A|=EY g7 7|xste] FEEHA A&HEnt. 4V HEED R AY 9, EE
T8 AEEY, deoly AN FEAEMEY, = =golH, ¢ 7hsd A% A, CD 2 DVDOF 22 F
& A wAE 9 Yy 2 537 F), f4A 2A =2, golW =, AF §7] 7 (cardiac gating
functionality), A& [ g ZZAA, iZH AWE 2 g8 FHAHE F S T olse @A
(combination)& ZFE ¢ vk, fx=Ede] B FA A H)~(22)F T3 AAZ faEHo] e 44 1
o delH7E 858 AFEY =& AlFd diojE txEde] F ol e et MEAHoR AFHTE.
7] @ B A (12)=, 1 49H(32) B2 AFEHE 9 xd oJAEH(30), dold Y FES uw
A== e84 g4 F F(optional imaging conduit)(34), F eH(38) A& (36)5 >3

5
AT R oweld, 94k A oA (30 Audem, 94k g oA (30)e] 2Aeh:

9 AW fetel, ATH(EF EE B F o= sht B o] £HHE G4 B N2 P4
axg ouldt. 47 9% AW oAReG0E, Ao sht w1 olge] o4 AW oluA(inaging
energy) AP (enitters) @ Aol sht mE 7 olgel @4 AW AU A1 EdaTH B wadA,
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I X
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T 19a WA 19hE 3 T 1 o) Ate] 3 KA (steerable components)9t AgFEE B by e] g} &3 A
2 o] AF8-S HojF=th. CORDIS Abe] STEER-ITH 7S %3F 7lo|=¢lolojE(steerable guidewire)o] 7}53}H,
71 eolole] HA9EF FELS ZAA o3te] AoH o 2 5 . fAEA, P 55 53 Al
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