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BT WAl By AR 259E BAAA onAE etk ApHE 54E 2 o, o] &
A 25HE VIR gt Jol gk AFE F5drtE SHAA @A dAolA 2olal e 253 A
7 (endoscopic ultrasound: EUS)¥} wi-9- HAgh #&o] g}, =, HA AZASIA, F5F WAELS 7E9] =5
o A 7o) zhal B Al2E QAaEd 3 wE Ax|s Ag 9w} 7)5o] FrtE Aolga B £
Ao, HE oolggh Alx®l FANe 5o QF) U] F5F WAE AILARES 5T ojvAE EE
719 221 onAE FAl AFHE 5 AUt

arg FEF A ZRA glolA, do AArjIH (v o R oA WHE AYste A WwFgoR
LS F-9le AA7|AL 253 AEH oig 74 ERks A, dA Q8 259 WA (EUS)

al
717150 A e 9 2S3 EdwA

= single-element ultrasonic t
(mechanical scanning) W23} wjdd EAWFA(
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rray transducer)el] 7|9k A7]A ~7(electronic scanning)
IS 88 Ae oust Fds Z2a Jde=A s A

Wale] B Agd ¢ vk, a§ Zzbe] 27w

=

WA 25 A& A= v ERFA 2AES vEo R o el folA HAREE o] &35t 22k =

2 3 w5 om ] T Zagk dojetg oy A4S Fdl FAlA g5 ¢ dvke FHe] k. &, Al

Moz 9AE IR FAVA gk, © 13]9] oA A dAE T3, dA Gl dig aF

oMAE & F vk Aotk AR HAe] H|B) 7|79 AFE FUH R o9 o] Ad re] =AM

(cross talk) % 22 FA7F B, Al~" Fdo FQoe HE&E Eve o] s 5 Ark. 1A

HEy ERFAe v olggk A witol] @A Aol AMEEI = 2SI WA (BUS) EokllA=
: 2 &3] g UAA 717 FR AL Y (88 259 UAA 7171

old] W3] HAE A& A=, UAE Z2E Y B4 wgo2 R s o= AsnE A5 F e
@ o] 253 ERFAVE FERE = BAR, 22k o] ©F om|AE AY] 9= dHolA HAE
whabetar 2 Qe A 2539 AEE AEste dd AAHS EYH YAE shFoj(durq o g ) vt
W EFolglof sfi= wol Urt. FARE dhhe] &I EWMFATE ARG Firo] AvtA A 7] wiitel
ol il 7h= FE R FHo| Jhsety, 717 FAol Hed HEE AuAor AHs e FHe] ds
o g olEE of= A& S UAlA  (EUS) ®oblAMe g3 g 259 (intravascular

]
ultrasound: IVUS) 7}elE] Z=Bu}, H|t]Q WA 7 (video endoscope)® ZH] Ad(instrument channel 3=
accessory channel)ol]l A¢idte] ALg& 4= 9= wy Z2H (=, EUS mini-probe) T3 o] TEH A Z
Zol T mm WA 3 mm o] 243 WAIE 7]7]e ®el] A& 3 9},

olg]gl ztzte]l Avbp o <lg 3t B3 A AE BollME olE F 253 AE WAES 283 vokd
A 2zEEo] Aok HYEd, o]F B Wy pHol g v 2&u EAFA 7|u AA AW AL s}
= Agrie dad dARE, Adgdsd 1(v5 F/NES A2011-0021924%), AP 205 FANES A

2011-0275890%.), A aJ&=& 3(Journal of Biomedical Optics 19(6), 066001(2014)), AWE& 4(PloS One
9(3), 92463 (2014)) So] Ut}.

o Wl A BB AN A AsREe B 0 Adas] A G 2o AdE FE9e 2
B 2eTE AEH/] AT D(single)d] 2& EARAE Tzn wg elo) AT 249 A
e Bl onAE Qi JAM 20 PEe Adstn ok AW 1 AR YEPY, a9a 28
EQARAE AN PEh oo A4 £ L FES Fol oS Qe ARA 2719 P oA
= 49 Aol7t qltk

wA AT 1ol HAE WA Al A= 710 29k 7Nk VIS ZHHIE R B oL fALeHA Tl
Z2u EAFME 209 H(scanning tip)ol AXstal B3 FA(torque coil)olgt Bl 7144 84F o
gate] Al=E V)R ANE 2Aid |7k FES dEdews I A0S st Aot (AHE WA
ZeH FAF e VIS ZHHEE 2dE 7RAY MAARGA = 5 ). 28 35T oS A
7] flete] 2E NG = dE vge FAFES 1 IS JHHE FRd dA% Aoz mAA R =, oY
o gz Qe FAd ¥ 223 EdwAe 294 IS ke v EokaE JhEE el dxE A
TES 2 7R AR AHem ddEgdts Aol 7P 2 540tk aHy o] FEes ZEH gl g
of A5 At 2 fFAdol wA @A Fx W 3607 W Wl ois] wdskA Frke 9ol vt

ofef whall MPEH 2 A AFEE 49 WA A" o3 ZAol gl 7FxE FHetal Jdow, 747
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gt g SAel gtk

AEd 200 AANE WA Al=Be A9 dY 2305 BF WA don 3 eR 3d 50
7Fsd 2709 wE(scanning mirror)E Z2H Edto]| wjXste] FHfFet EWAFTAY A F UE LEHE
1R A BA o' (static) AAAX Aol 7pg & EA ol AAoltt. SHAIRE o] A9 xZEH ko] 1 A7)
3 HEE 758 7 de dFddolyE Aol a1r] wiel 2k B9 fArt weol "olzltkE EAF o]
ATt (KA o] FAAd A3t wAlE vy ZRE] B 543 FXHE AR A dAdA o& A B &

AdE o71E 4 ).

A 39 WAl Al='e] Ae-= AgEd 29 AE Alz"HelA A" Aor, ZgH FAHS w
WA E g Zhee] FARRE AT 25T ERAe 1 H7] AsAdS EekaY JHHY v 19E we
Zrd WetolX 7FE7A] FH o AAIZ] Aol EAoltt. 28 o] WMAES AE&ForHN, ZTEH Iy AH
o] HlFdd F3H(rigid section)®] ZHol& A3 29 YAA A=RET 53] £d & A Aoy, F=
ol 4 FdH(angular field-of-view)e] dF7F EdwALY 4lsMdel o8 7tgzvte (5, AHAA 34)
FAAI dEo], 2 AsdeR Qs Zer7l v A2 725 ZH] Ho] (Z2H AA7E B3t Fz 3o
2 Ao Fd 20e T AS) 29 Hel 3Ad SR ddstA A dvke EAAS 2t v
A3 49 A A &="S vER olgfdt SH Sl QlojA A B A" 5aE ATE Fed, 99 2
Tzl JofME, A& A7 259 EdwAet FxPRE Z2E Uy B9 e ~ld Hel AAska,
UA AT 2539 EARAREH W7 2sE woldle s 94 A7 FEE7A dold Hs A
date FATE EI FY(torque coil) EE ZHAIE ARZE(flexible shaft)z} EH & FAHAE &
AE FH BFY Zd Fd Az, A= ol HAAE Za2H 7|FA AFTshs FHoR IAANA(S, 7|H
Ws WA proximal actuation mechanism) 3]d =708 sl W] o|t),

AME 253 EAFAY A FAR 7tES WERE aAAA FE5E UAEES Fdske w2 ov 1997
Wio] A 50 o3l #AAFH] o]F o] FZ3F WAIAE Al=gle HAE&HAoH(HBEd 6, HAE3 7

(6]

2 MPed 8), B IUolgte VA AAE o] &ste] E¥A FHHH
H7kx] Adsle] A 2~0S Fdske WA me 23 7Nk
(optical coherence tomography: OCT) 7]¥F WA Z2H(Z, endoscopic OCT)A FF3] #HgEHo] & 7]

oty (A= 9 B AFE- 10).

HEE o]ef gk SHolA @Al AFste EF Zd 78k 715 dE B 353 AAES g4 Adstd @A 9%
ol 2olu Yt Y %3 EWFAM(single-element transducer) 7], Z1AZ 270 (mechanical
scanning) WAl 98 #EdE 29 vy Z 2B (EUS mini-probe)] FS& wHolgtn B & 9. A
o] &3 Wy ZRBee] st & olFe nlE EF FY U] 7]E AFAH gt F oA AL
g FAF dRle] F7tE Fasta, o] F oy} AV As BFEE ZRH T]FolA me] glo] adfFHoR
Fa WS Qe Azd Aol Hesites d k. S, AESEd 40 AXNE FEEF WAE Al=FE 3ol
715 ks s AR A9, ZrH 7R 7Y 253 Y ZREET 4 o B3e g x] I 3-
7] A (Z, rotary optical and electrical junction)ZE TAlsf|oF 3= Zlo|t}.

OJo|= BEFela o] V|E #E %A B v|E ForollA wlg- FR5H T dEd, oolfE o W
28 A8 A dld UAE Z2B9] gHHE AA 8 AYEd 1 uH AT 39 AlE Al="EG
AR o FdsA FES F F Uk AAA Aol V] wWelnk. AA o] A EAE HYL UiA A
) Adel Agste] Algste Ae FH HHoR st 23 vy Z2Ey BEEXoR ug Aok s
Zb= 3 YERE Adste AS FH BHoR g 23 JHHE ZR2H T oA 7P F8skA a1y
= AHololA, T 77e 28 olEF FAM &8 ddd ZrE JuHE ngor dEHL e oY Fe
F WA A2RE(ES, A3Ed 4 2 A& 8) A7t B o] 7§ e BAS AEea e AAo]
}.

Y7 e E

5520

(53153 0001) A3FF3 1: v F/453] 412011-0021924% (2011.01.27.)
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(MIE3 4 0001) AP 3: M Yang, et al., "Catheter based photoacoustic endoscope", Journal of

Biomedical Optics 19(6), 066001 (2014)

(M5 EA 0002) A3 41 X Bai, et al., "Intravascular optical-resolution photoacoustic
tomography with a 1.1lmm diameter catheter", PloS One 9(3), e92463 (2014)

(HEFEE 0003) APEE 5 Oraevsky, et al., Proc. SPIE, 2979, 59 (1997)

(R ESEH 0004) A&E3 6: Viator, et al., "Design and testing of an endoscopic photoacoustic
probe for determination of treatment depth after photodynamic therapy", Proc. SPIE 4256, 16-27 (2001)

(ME3 &3 0005) A3PE3 8: Da Xing, et al., "Characterization of lipid-rich aortic plaques by
intravascular photoacoustic tomography", Journal of the American college of cardiology 64(4), 385-390
(2014)

(M ESEH 0006) A&ES 9: G. J. Tearney, et al., "Scanning single-mode fiber optic catheter-

endoscope for optical coherence tomography", Optics Letters 21(7), 543-545 (1996)

(R ESEH 0007) A3 11: JM Yang, et al.,"Simultaneous functional photoacoustic and ultrasonic
endoscopy of internal organs in vivo," Nature Medicine 18(8), 1297 (2012).
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g olsh ge B MY AN /1 RE 9AS AdsE E 9T WAG NSRS, Q9B 4, 7,
)& BF Ao AR E3 1Y el v WAR AN sel, A Faee ARy
2 " FAS Aga Rae BAMCl AAT. AA o] FAE BH WAR ZRusl 23 4
o Bzol AU AFelA W 20T P9 53 @ 2 BA did, /e RS wE 3 29
o Hd FAEL NFOR PURS Aol N4 WM TR 23 YA gol, FFo] U AL =
28 wd] g " ol FUSH] AYHA 2ol Angow oA Fdo AstxE FH A9
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wop 3 59 J1% Aol ofd B4 AwwF sagd, 19wy 2o i 244 gel AW 4=
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2 ol gel 249 BF oS wgow 3349 oA T4
2 AL BbseA e Amet. el wd RoplAt o Y el M 1 EAE non
=AM golE Agdt W AR QA wesiged, vEe
T ool| e WAY AZEE TR A e UE fad 2 Y 9 e59 FUelds F A
2l

4 anE BF BEAA Fan g 474

AA ZA oo, Ba Al ZHE VR g e AEsta s AT 40l AiAE WA Als
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T ool 287 Avs 2g9 MU Zeug g9 4
o
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3 % oood | AAE sy YR e 9 Mo g Fed FReld,
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A, A wAem Ager] 96 LR e Fed YA Zeue A9E, AW Zzn Lo 443 v
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[0051] T 12 A AAde mE F5E-253 YAIAEY TS JFH R e BA Rt

[0052] T 18 Fx3H, A AAdd mE F5E-257 UWAES, ZEH(20009 Z2H FEFH(100)S 2FEH,
ZIRH(200)= 3ol (241Co, & 7)¢ FHW(241Cd, & 7)E TastE FAG(241) 2D FAG(241D) ¢ BHFo=
WX Edd FR(CP)E X38te 38 55 F-dA7] 2o J3A(240), 78 55 F-HAA7] Zop3
H3A(240)9] gk & Fol #iX =, @olA g A By IAHAREY YA F5F-257 AEE 4
=3t 299 H(250)9] 955 A= &

5]

H(250) % AAY &5 A=A moky JAgA240) 2 20

28 ZHE(220) 5 ¥§etaL, = TE(P)=, Fr(24D s #5082 vixE B

Ei(242) E! Jaw F(24D)9h 5% A FEG TP AL BA4 B2(242)9 AW A2 =AY B2

[¢]

[0053] 2 dgo e Fgr)ee] A EAS fds] Y8ty IAY = - 241}71 =yt FAgA (240, o3k, =
g3 "AEA)S 3 HE F-dAxr] Ar1(102, 241, 21DE A JfEoR F= FSE-2eu YA A ZTEH

h=}
(20009} 15 F%8l7] Y% ZT2H FEF5(100)S RA o).
=3 A (240)9F A F-Axr] A3r](102, 241, 211) = AEL = 19 AANE FS-2Su 4]
7 Z2B(200) WelA Zhexn Z|vEA A4F ZEkad JHHE (22008 E2le A Adse EEAE
(flexible)3t 3k WF-oF T21 7]5(210) Aol T2H T5FH(100)7 A5 E Yo zHzh #g5).
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[0055] ®1g FEeW, Fe%-2eT UAY B0t S2haE FEE (2207 BRI Qs FEE Zee ]
B(210)e WAoo XY BE = Bdogi 7|5 2y 9d(216)0] BRI e FRo v
ZalE FhEE(220)7) AL Q) <=

7 =
Tl glo] ¥ FRA B2E BAAW 42U 5 9

[0056] Eek o] ZEkay JHEIE (2200 1 Wy e3hE wEh uiA e makak 1A (240) 9k 20 H(250)& 9 &
Rbap Apdetan 1o Fel AYAA o]=(240, 250)°] AN AA A €A sk dEe FAAT. AL,
=ehag ZHEE(220)= 2 el AR vl FA1(230)7F Hhem Aol UrbAl Al TR 9= T 5
ATk, 2ean EEkaY FHEE(220) 9] Al 9loiA = = ol A W3t 229 AS7F s
ol Faket Sub7h B v 2 S35 Qe Een AL AAlE ARSSs Ao wiEE st

w3 fA(230)= tlolo] ¥E(deionized water)$} 22 %2
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4 e BAS o] gstE Aol upgAsith, whok w3 S1(230)7F E(water)Ql AS-, vl fA(230) &
} ©

o}
s FEA(240) 9] F =AY T2l HaM = FEHE AriHer Fds] ddAT
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M
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214, 215, 217)& AR

E 715 Z99(216)S ¥t

pass
»
pass
o

7101217 E ZEH FERY(100) 225 E 3AEE dadel olF =ud A (240)d HIFE o
ettt sl ERAyH 21D e ZEH 7]E(210)0] AASHAA g3 BA-ZAIH(101) Z5E dAe
Hag drol AR (252 HulAY 2 w2 hd AR (25Dl A A AY] AeE 25T EA-
A (10D E BUlE 4 93 538 = Q. B8 o

(240) 5 ZF3ct.

03y UN13)E Fekay AHE )9 WS Aw M% W3 RA(230)7h wem Aeid e ¢
A e 98e FqaY. 2 dely RIS BEF ATEQW} ARA 994 Bngd AT 5
e AR 2AS AFHE 4TL 9T 5 Aok

ZEn FEFR100S FLF-2S3 TEn(200)% T £ e Bedom YA wejeld. zan
TERRA00)S QA EA2ZOQIDE A7) AEE BlAY B £ 9n BF $08 A7) A5E FE
SR Qe 23 FA-2AMI0D, FASE FEFQADA o)A B2E QYAAFE QIS du ® P4
F(24Dsh @Al 29 317 FATR(optical rotary junction)E BAHFHE FAH/I(102), Eoke AFA
240l FAHL AGATI] A TF 7104(103), TF 7101(103)e] ABR ATl (104) D o] o]E]

il
(10)E FABH7] 218k Fclolg =etou(105) o& 2T 4 Ut ©]

Y
>,
%
po
e
> Hg
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1,
o
o O
HN
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>
_>,i
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X
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>
[>
i)
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B>
il
rlo
oy,
+ "

olet mutdt A (240)0 3= FAHF(241) R =HA SZ(CP)ol el g din.

19 1T - 11" A& we} FHg g leolr},

ki
Do
o
ki

T 28 =3, FAF4D) = gy o R Foe FHd FERE VEoR ZEa lon 1 oupgd EEH
T 22 AR H BE ZYS(241PCL) o] XF8E 5 3l A (241) 9] vigel=, T4 s50=
W E o FARF(2410)E 2, A7) AEE ddsle =314 T Z(conductive path, CP)7F wix| €ttt =34
F2((P)E R4S sFo= wxd FiEs 23 1 244 F2(242) 9 FAF24AD S} 5FHo2
uj] Faretal, Al R4 B2(242)9F dAE A2 XA B2(243)2 £33

N
4
o
M
o

oo A o] A QAS(241, 242, 243) EE7) =atd AEA(240)9 3)A FAZolgl: e yEHd)
el 554 Fx2 wXFHIL A 2F5A o EFUF dAVF Ho 5U3 dEER I vt o] A

Stk ol M= F=dt

TAA B2(242, 243)2 H7)H o2 HAAT7
5= o]g} A7 AA=(IL)S

2 Atk wE, T EHA BE(242, 243) Aol
of a4 AAMZ B FE(tube) BFe] TERA7F F7H4 x4 gl
T 18 %28 ] Fxetd, =ak J3HA(240)9 FAldl= AR (2417, 1 v Al R T2
(242) 2 A2 =418 F2(243)7F FFo2 wixEe] drt. ol 5 T2 sl /M Tl A
A FAfr(24D) = BLE dgdste F Zu 988 s, AV F =i FR(242, 243)=, vHA 55 7=
& e A7) AlelEAT, T d7] AsE wg &Aoo R dEd £ e dF BHre FIg 99
A7) mapkA gl A8 Al fk. Fag 2 dgeld vgs 7] Ales $2 0.1-100 Miz el Fof 9l
o, FAF(24DY ASE thE EE(multi-mode)Y @Y R E=(single-mode) & ©] 59 &£3d JHE
Aste & 4o we} deidor dXd 4 9t
Sobd FRHA(240) = A e F3hH aga A4 a9 felx, 1 JAFAE FAE 84AE
(241, 242, 243)0] vix] E3d shte] MZE 717 2B © AAH, A4 sdEE ZTrH 715 (210) A
FE 2Ad "H250)7HA At dEe] FUAIE AFZE(flexible shaft)$} 22 A3 E 5343 5= Qlr}. o]
g H2 F 71@4 AHEE T 2 Fa3% 540t o]Hdt o] felA Al =X T2(242)9F A2 &=
d BE243)E Hom zZ & F e v FxE FHstoloF gtk 7HE, AR 4D A F =
TR Afold Oi: Arol =93 A4S o] =gk H3A(240)7F F o Troﬂom] oA WA E FAo| &I}

.
4 8 4Y Aol b5 14 e Tdh & ek,

g 42, 9d 253 EdgA 7P 715 S 0 S WA Al slojAM, Hlat 7] s
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el EAE=elal, = ojtt.
53 = 3olAM= 2 A AAdE v"er FAd mabd HEA(240)7 FEF-Z w9 WA Z2H(200) 2=
A A=) el A oAl AR E o 7o s dAEojof sheAE BAH R WolFal Jlt

P AEsERel, vkt FPAUOE A AGT F Jx FAFQD, FUFADG FHOE WA
FRE TPHE AL BAY BE P BHH@DG FHo MR vRe Fdn, Al =A4 T2 g4
A Az =04 F2E w2 244 BR(P)E LI

= of M2, Al =44 F2(244) v FAFCIDE INES FHHa, A2 Ed4 S2(245) Al
TN BRECAHS FFLE Al B FR(2440)E ANES ?Hl%‘ Atk F A4, Al =HA
TE(244)9F A2 =HA TE(245)F A& DPLL = 20 Z=AIE ukek Zo] AW FEd = Uk, o] W, Al
=4 %3(244) 12 TR BR2(245) = T v FHREFCR " vk o] W FHFo|H
upx] ol w iJ(tube) Heol A1l EAA E§(244) /= A2 BA4 B2(245)7F AT FAR A
(241) 9] 9IS = 2E onlgtt. o] o Al =314 Ei(244) 2 A2 A4 BR2(245) F Holw s
AR 4D xdd =44 B2 oAd S 2 Ao A FYAA FRHAL F ATt

NI

HF

o AAdel mEY, Al =4 FR2244)= G Q4DE ANES FrEa, A2 =64 T2(245) % Al
TR TR} TFoE Al A4 TRC4)E URES ) 1ct1, Al =A14 T2(244) 2 A2 =44
TR(245) T Aok s I FHE FAF(241) 9S50l AASES THlE B md AEE 29T
.

_‘

T 48 FxEW, FAS241) FES INE Al EEA BR(244) 2 A2 BEA ER(245)E BT 7Y AE
(244, 245)2 %33 5 Q. B o o] F Ed AU AE(244, 245)% 7t} 9% B AU AE
(240) 8} v B3 3 AE(245)2F AT, 74 Zhzke] WA AEgE 185 29 olf e 74 EA =
Aol = 4o FHT A} Po] F H(EE F)o= A o] ofye} o] Heo B IUE] XA olE
AA7E vhA] el @ (unit) 24 71EsHE JEHE AT 2 7] giieltt. dAY = 58 FFdd, 7 =
3 3:d AE(244, 245) T4 9bolojEo] 2% FERE JAT Wor A" F Jri(dHE FFR). oY
o FRE dvrdo® 1EE b g 21 3t A A sldgE B g o® Adshs o o] Hol
Ak, @, Fo Fihe] AdH A FAXel ¥ T3 dolEtd 7t EX 3 AE(244, 245)F = 49 ®
A3k 2 3 Zo=vwk A" = Qv

o] ¥ B3 HY AE(244, 245) Z+7Fo] A7) AELEZ kol 9Jsle], Ag-ol wel 259 ¥He A7) AxA
o] & EXE IY Ev gd & vk 13 FD v B3 39 AE(244, 245) 7] AV|A HAE
st 7 B3 3 AEC] 71 npgE mus v Alde] éjcaxﬂ FYE AU T AE(244, 245) Ab
ofo T thE #|Fxo FEW FHE AT & Aduk (& 59 244PT #x). B8 3hhe] AAde] oA ]
T s 2 2483

ol & 59 AAdE TR EF FY HNEE o&ste] =y JFA(240)E T3t WHE AL
U, B3 7Y ofelx g ¥ FAE ZE F Y B4 FH 5 AR 719 Yo ¥ BeErE &y
& AgA (24008 FEE 5+ Ut

5= 25 zﬂ%ﬁju}_ = C«'Jr%l Z1:|t§‘:ni](2410)<>1l EE =
1‘5(244 245)= o= @ﬂl Jde ok 3 EAAEN (219 #HS5 AIF-(211-Del 714

mz

£ 63 =72 e A e =aa fHgA(240)9] 72E BT R kot

A TE(248) H A2 =414 = dA

69 =utt JFAE VI- VI' AS et A2 dueE Fxstd, =14 $2(CP)
T UAEeR A7 Al =AA B2(248) 2 o AP o M
T}, B ERow v Al 2 A2 RHA EB2(248, 249)
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T =4 3 57 e V124 5A4S fASHEA A7) AEvr 52
v B2E AFs] wiel, uE =3t JAFEAVE A e FoldEts, At IdgE wlg g A5
Agddd 4 A "k @, =dA4 FECP)O] viEFels WA fA(230)¢ke] HFo R gk dY] FAEAS v
ol A ;Y F(246)0] viX=E & gk

T 7% Fxad, o AAdo] wE Zatd FEA|(240)=, Al BAA SRS =S, 242)8F A2 =44
B2(247) Atolol MAlE HA :mHT(246)8 XTE & ‘”E} =, =@ 43A1(240) = FAAF(241) 9 ZHY
(241Cd) ¥W AAE =8y Fr¥o=z JAH Al =x14 T2(CP, 242), 1 s E8dE dd IA”HS
(246), 18l B3 3Y MEZ FdE A2 =914 S2(CP, 247)7}F QA FE] AU 2 wix " Je2 74
g ¢ k. o] w HA FHF(246)2 F EHA BE(242, 247)E AV|How HAAI|E dT8% Sy},
22 o] AAldolA Al 2AA E2(242) FAHRF(241) 9 S (241Cd) A AA ] 2z A mEHE W

Hoz Y4d 4 AUtk

olye = 6 ¥ &= 79 Fx
&

ZzHol HA HAol wl& ool 3= P A WAIA (intravascular
imaging endoscope) Sl & 3

:[o

T 88 A AAd wE FAR(241)F YEhd B xo|th, o] A AAdo] wEw, wakyd F3A(240) 00 A
|EE PAHE 9SS AGT 5 9= 70](241C0) 9 Al FHH (241Cd-1) o)t 72 Fx doE Al
(241Cd-D & =R/ A2 E9(241Cd-2)& 28T 4 Ur}.

o

= oM e e BE FAdad 9d Be
oﬂr/} oh;ﬂ. o Ja‘r

m&km
QLI

= A9y 5 ot )
Ao W% AYY 5 b F oUAE Ao}, 1 7 ARl A= 52 FAste] 1 AFAL F Avks
3ol ek, aE WeF thdel FoluA AW FAFo] Ao LTHE Yolehd, ® 83 o] oF F
A9 U ADE Aol Exw YEA(U0F TAT FE Atk oH@ o] F FAY FUF(@UDE = 8
o Eshgt AFAS VII- VII' AL oieh 42 9@mEds wge] 1 4o wel e do] Agd £ 9 =
o(241C0)7k WA U, 1 HPelE UEF BE WS A9 £ di E oE P A3 Al 299
(241Cd-1)°] =0}(241C0)F AT Qhrh. of W AL FeAP(2410d-1) TF N At = FHF 9T

= & =S Heze] A2 ST (241Cd-2)0] WA H= Aot

71k Aol FAdr(241) B F =4 FE(CP)7F B FFoR wAEHE 4y, Z2E 7]5(210)¢ 28-E=
He ey gkl wiAE 20 "H(250)7hA] ddsk Al dEAd 5 Qi

olsl, 3 EdAxw(211) B 3 FA %l‘f—( 102, 241)5 *Esh= %L%f"ok—i%ﬂ
A

A Al me FeddF-2ed WAES, TRE(200)% T2H ER5(100)S E3eh, 2B (200)= A
°1(241Co, &= 7)¢F SHP(241Cd, = 7)& Eeoh= FAAF(241) B FAHF4D 9 sFo= wiAd =84 &
2(CP)E xgshs =vpa Zutﬂzﬂ(%o) Evkd FAgA(240)9] 7 % ol WA E AL, golA W Al B
W PRy 28T F5F-259 Ase HAEsks 2E H(250) 3 =k A (240) R 2AE

(250)9] 9F-2 M= ZoprE }EﬂEi(ZZO) 4 =g BR(CP)e AV)der ddd 3 EdAYH(21D)E
ﬁfﬂﬁh X2H FEFH100)2> 3= FAHF24D) 0] F ANUAE HAdshE FYEr)(102) 2 A EW
Z

Zw(211) 7o R AAE =3 AA-AHADE EF3T
A = 1S #Zxehd, 3d ERATNIDE v =Y 2o s A7 AAA :mol(core)?] ¢ EE =W
HFEE wg} A oo yahst WS, &Y Eoh)o R 7 AV I (coil)e] & Z(group) & ©1E 12k &
AR(211-1), 2Fa o9} FU3 FRE 2= & OE 3 £ 23 FIAR(211-2)7F A7) 13 ZARS} A=

bl =
WFstol hYH F2E 25 JHY 2485 2

>

o71A 12k ZAR-(211-DE =3kt JFA(240)9] =44 FRCP)el, 22k ZLH(211-2)%= 253 IA-¥
B(101) 9] JEF(wm=AD el 2t2t W7|Aog Adgt. A 7R 7101217 9] e o w=akak [
(240)= =& o¢} 94" e ARZEQRI) i 7 F9E wet F(ring) Rdor I = 14
AN-(211-D)7F 7 Sdatriet=, & wloly EE(212)0] o 7]% Z#H9(216) R 2aF ZUF(211-2)& A
gAskA] vk &5, = JEA(24009 F O EHA SRCP)O Ao dA" 13 ZdF(211-1)9)
2o, 2aF ZYH(211-2)%= 715 T 216)] g H] slo] BHsA @A H= Aol A ow 3)H
Axxv (21D e A7) 2 o3 A Fol mol= EAZE flo] sHdate =k HA(240)=5H A7

2
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2 34 EAEMIDE AdHoR SHols F A gl AgAe Bed gEolt 44 B 59 A4
ol A7) ABE Fu WS F Qe A7) 242 A7) FE Qo] o8 GEs FAolt, BE T 4
% QY% s, 39 Edszels mR AW A9d & v @A o, Begon A4 AEeA
¥ AAAERE A7) AEE 0BT+ Jx GWF Pl Avk. T AFS PR eI, 7 2o 2
N AAs =g A7) AE A9 A A wAY A7) dMdAE W 4 o

H7](102)= 5 dZ(convex lens)Yt tlE #E(objective lens) T3 &2 A& wale o=
FAF (24D F AU E dE AT S FLF(300)00A4 dolA Barp HASIH, WA 1ol
HrEo] 7told B f-(guiding optical fiber, HEANE &3] FYH71(102)2 o]&st=d], olu
(102)7F F=8 #olA H2E5 oy AEA(240)9 TAF AXd FAFC4DE ALshe <
lolt}. 71A Fas e o A (240)9 FAAF(241)+=
A G Aol A F oA} @"}%EPE Aolth. &, & 4 F+= F4E71(102)¢ 4e de

(2417} dF9] dy FA% (optical rotary junction)E 3-dstr}.
=

g0l Wahde = 10 =AY = @ Z(convex lens)U tE @ Z(objective lens)9 728 &
H71(102)9] AF& glol, oA AFE Zlold FAF(=AD7F mahdt JHA(240) 9] 34 (241
e U= 3d FAFEE ?é% T AT B8 o] 49 2 7lold FAF(H =AY ErS
A (240) 9] FAF(241)0 Hhgk 7h7ko] wix|Eolof alm, B} G842l #F duA dAEds As) A

Aspee) & 2L FHRES AEAE He] RN,

N
4y o T o
JE [y ok

tob

rN

ol

ol

rlr

2

3

o

jines

v
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-

o

)

rlr

toy
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o
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nZ: SIS
1
fr

N
I~

v&
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(LR,
[¥ % 1 zo

f

253 FA-GAN0DE A EA2THIDSG A7 M0 AAsel, i)t AES] 4714
2 AT JoF NEF WolEol AUS FYTh. oo Yol Faar)

9 U K 11e 9 AAee] e FLF-2en AP Zene] T4 el B R,
H

AAefel mEw, FEF-2E5 WAALS E2kAE JHEE(220) WF-ol wiAIE = A E BAFA(260)S T
9 s

) & Fxshd, 28 FHEHE(220) U 4% Ad Fo=2 wrEod Hyely:
(braided) &< "lsl(mesh)d HAA(260)E HYET 5 Art. ol& T3l Z2t2Y 7HHH (22009 &84 79 &
AGAA = Ak
T 109 ¢ AAde mEd, 7R 2yd(216)> FATFLTF26D)E o 23T kg o] A A

7 EEH (20005, @A %“o‘oﬂ/ﬂ Zholal gl= vy
= A 2, g AAde 22 YR Abgstaa & A5
Bl (2 ZO)Q E DJ FHE NEAA FARET(262)F WEAL, 715 Zd9d@ie)dd fFAFAT26DE FkR A
3 7]8k 1IVUS 7}511751 dgHel e wAog Py 4 g ALET
3 FYE= FAZE A9 (saline solution) Gol AHEE & dow, o

e s AE FA230) = o= B thA]l HA dv.

g, = 11s ﬂi;}‘?i, %L%f%—' w3 WA ek HHE (22005 ST, Zkeld JHElE AT
E1(290) 2 7told FHHE FAFYHT(280) 0 AHEHE 7eld eFo]of(270)E Y

= % 113 o] o]%F T(dual lumen) T%FE ztE= 7lold JHEHIE(290) 8 F712 AFR3Sle], 7lold J1EIE £
AFJT(280)0F T3 FAE FHTH Al 7rold olof(270)E YT + e AMES T + U= ﬂ,
=ek2Y ZHEE (220)= 7held ZHEIE(290) ok F7]7F Atal EelA o w AHY EEo] Thsdte]l 2l ©(2
0 AAE AFAZEE a7 3 dS F Ak

T 12e, 94 1 oo Mg ZrH FE{F5(100) B ZEH 7]5(210) Fiol oA, = 1o AAGE 5H A
2 23 EaEn(21]) deoke e AR FYS ddstal A7) AsE dEste WS BoFe
LA otk

L 19 AAdeAes T2 %L%T"r‘i(loo)ﬂ ol o] B (104) 9k AW 3|Hst= T 7101(103)E *3Hst
i, TeHE 7IE(210) TE 7101(103) ¢ gey s sk V1E 71ol(217)E ERtehe Fed-2 e WA S
qAlstitt. = =kt FHeHA(240)7F Bldsk=dl Bagk sl HE 710](103)el A3 AA" ] 7]of(21
7l & A=At
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[0113]

[0114]

SIHS31 10-2018-0107045

Ty & 129 4 AAde] mad, T2H FERY(100), A7) AFdolE(104)9 dAH e 3 Adte T
Eloli EF¥(106)E X3tal, F5F-2o3 A4 Z2H 71‘%210)—% T& Elolw E2](106)9 Wy 3
sk 715 Elold EF2(218)8 XFstH, FE Eholw E2](106) H 7]H EM“J E2](218) Aol w85 A
Gehe golw WE(107)E o X3 & drk. a28A o] Afole ok JEFA(240)7F I AEk=Y Hash
sEo] T Elolw Eg(106)¢F 714 Elolw Ee](218), 1¥i o] E& Oﬂ_aéh Eloln) WE(107)E &3] A
E2l=

A L 139 & 3oMe ZTEH Z5(210)0] W EWAAEIHEIDE FHste] PAaA25) M T A7)
255 B3 JFA(240)2Z5H A W= F2E AAEUT. 28 v JAA sge] AA A HA &
= Asolgtdl| o] sld EdAEH(211) FES ® 124 AAS A o] F Ao &9 F(219-1)7 o]
77 JEE T BEA(219-2)2 A H XWVJE P& WS A 5 Q. B2 o] FS T BA(219-
2)= A% AolE(219-3) & T3 =53 FA-AH(101)¢} WAz AAF.

T 12014 713 ElelW EE](218)9F &Y #H(219-1)°] A AMEE A5 dAEAAT, 71F ey E
(218)= 3)d EWAEH (2118 o] AMEE FE i, EE 7|5 7]o](217)7 &9 F(219-1) 7} o] Ag"
S ok

o205 AZ ERE(20009 Z2E FEE100 T dal dusds, 84 o5 o
g3t FoP-2e3 WAZ ovAL FANI AN, ov] & Dl ANAL P3G ov A~HEA
: o =

o o
Al 2~®l(data acquisition system: DAQ system)¥} & X537 A AdlEo] Fridoz

EH00), ZEE FEFH(00) 2 o £& FEAI] A7 Fu x9S 1

3=
Epyl A i AngoRE FolA HAE WIS FR(300), 12l AAE A
AREAZE BAIE 4 e Al 242(400)0] EFE T
A FLFB00)E TS A as2E vl FE daFe] folA WE AT 5 = F2AA wolA
7h kg ghEl, olefd 54 el 2 Al AlaRle] 88k 68 BAE FFAII] flete] S A
i el whE&S 7hdok e}, Zielan 5 g ol dke] sl tis) HF w-d(multi-wavelength) 353 ©IMA
< A FRsLA F Aeels O F e AT £ e uee dolA AzwmEey 3 sk vEs

A2El 24009 A4 2T AA-HAN0DRREE F03 488 BLP-287 A5 E L5l
AFETL A4S 5 e 2R B ABAATE dolgh A5 A2UU02), of A5E Aeste] 3wl
2 s rﬂom ALR(40D), A3 1 G dlolehE AHEATL B 5 A AN EHE

% ofe] se) AmUe BASE AN A2E BARGONE 2A FHHY,

= — L
2E dolA Axue AT & At
2
=

05~
=
)
=
_YE,
f

ost = 1 ¥ & 135 #=xste], &= 19 AAE F3F-23 UAE Z2H(200)9 ZE2H 54 (100)<]
T2 992 A9y
AR WA B2 WA Z2H (20005 @A AYAA 2 "H(250) F-itol BA Gl F
oAl & T, AFofolH(104)E 7HEAIA FE 7]01(103)9}F olo wEHA 71T 7101(217)7F 37 55 A=
2o Fxd EES & F UEE JHES AT oA dubAQl vt e X (video rate)o] onHS AT
A 30 Hz A=7E HES JhEo]l & 4 Q).
olgA 715 7101(217)7F 33 &S AlFSHA W, olgt EEAo® AR AZE #HEFH APZEQI)E I
3)|HE sHA H=d, olw o] A IEH ARZE (214)011 AA A BEEUE I ERAE(211)9] FHS
FLF(211-1), =g FA(240), 22)ar =3 J3A(240) 2] 2 FLo f1Xsta de 219 " (250)
ol IE Zutz Ao 2o £E2 /] g A "o, EE oy 7R X & wojy ®HE(212)
g AFZE(214)7) AHE AEHA FEgA S & £ JEF e 98ty 21s AFsiY, 29

%?(213)% olyet 584 3| AAA FE&I-F3 WAE Z2B(200)2] UF TS A
2 FA1(230)7F Aol e x| A st 98-S o).

ol o] AFH oY 7|4 2450 AR Lo =EEA FHW, Aoy =o| (105 =T4 3
Aol AA FHPA Moo (104)7} 44 2z ~®l(angular step) THES A winlt} Eg] A (trigger) E
2 ANTE BAAFI7] AFEaL, o9l yEo HA AlAE YoM o] EFA Hxa Az w73
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(synchronization)® @Ae= F3F 2 53 1209 4 dlolet(Ed
dAe] oA Al (imaging sequence)E°] =240 2
Al 20 "(250) ] ekl 9=

%
=
i)
dr
alil
Y M

12+ HlolEb7E fojx]= Feolw, olejgh d#e] AHES 2u0d "(250)¢] I Hate e 4

FdogH FHow HAX (coregistered) BodF D 2539 229 G4 Holgs @A He AHelth. &g
olglgh dHe] HAHEE ZRHE WY WA HAAISA FHWH 339 FAe] Had volgx: & ¢ AUt
ol7|A AEd oA AFAES Fustcd AMEHE EfA A5 EEI(TIL: transistor-transistor
logic) BFYQ! Zlo] npghsit}

EE AYS BHoR A 2 259 1A do]E8 AR 4] YEiMe dAH o R dFooy =g
¥ (105)7F Al F sk dde] EgA d2 Efl(train) Ass AF A28 SA15-(404) 2 B 23 A
2] A 2t AR e T 3s EYRISE Uro]l A7 B 253 oluA jAle] 2ol=F ok
gk S A mRolaR x(us)] AFEAZE A @&, o9 o] AAE Fol FeEF H 253 134
ole} E5S FUdh= ol 1 Hgolrbe WAstE Foad 259 Rio) dis] JHATE F7e] ¢35

—‘\j____ T E—
(relaxation) @ & U= AREARD oF5 F7] figtelvt. Faz o3 J4 AlAAE HAAl 483 A= A
2~ o
2

a% Wl EeA e s olWd Bgo 1Y P 1en 280 94 delEst PojAEAS ol
of g,

$A w54 Agel 139 BT dolgE 97 A% &G olvid west AW, g WA gaAR
(00 Z3E dold Bt wARE, o dold BAE WEE AAE BAKCIEA) F& B
(102)2 RUAA A3, Eskgk GEA (24009 FAZHe] A Fo] Qi BHF(24DE nheh Ty 7]5(210)e
ARE 2o G0 AR g, AFHoR FuA(252)E Fal vdAlel muldth, eie] wek

PHB00)E Z2E FEFH(100)7 S iz sk FdH (300004 e oA AAg zmH
SA100)7HA] dEehs =] FAF7E ZaA A A

S WRE deld Yol AW 1 FA FSF A&k fEstd, a8 FEE FLPve) Qv ¢
Axrh(es)BoR Asalrt A7) A5 WA, 3 A7) A5E oA w4409 Al A4 F
225 A2 BA4 BE(23)7 GAFHE A4/ Eohpg b e /15210 el gt 04 EdsE
WIDE B ZEH TERR100) del 9AsHE 25 AA-2AM0DE BAY. BE o] 28
A-AR(0DE FA2AEBD7E AEdte] AV1HoR WS FSF AEE WobEol: AL SRS,
283 oluld REolAE AR 280 Bag wakste] MAAel B & RS s A7) B
AR5l AFHIL Al T GHEAED AEF 283 olH(echo) AEE Wobgol AUw 54

rot
?Q

olelof| i o] Z&3I HA-FAH(101) &= A& T3t A3 Fag digyr st Alad Aygyd
(signal conditioning) 7]'e&% X3HE 4= =], o84 FHZIH AT EL Holel 85 A2 (402) 02 H
5 AA Alz=E 24:(400) Well e dlolel A2 F-(401) A HEF o] dAH £& Ar|Hor AT,

AT MR 149 ST doleE 9t duel Hge] BE FRAW A AR 23 AP A AE
a1 289 dolehE 9% & Qi 283 ony mosh AgEn. BE o] AWA B¢ A He
on] efzt A3 Ag + Ak,

ME o el ANHW, $H @A AFE =g BA-LABQODAA W Fe A7 W
BUSEA, A9A 448 D) ak A ERarQING AR THE ATAGO A1 =2 B
2(242) R A2 BAH BE(24DE mek 29 902500 Bl A AR A9Hn, A% 23
s a2 WaRd. 29w o xgsh Bt AFHA 283 ojuy Homu} MR A Yo A
Pakm 1 F YR AUAZL WAREe] Folsh YE: e BAE MANY BT sHARAHDA ol

AE, A= A7) Az ez dgkdy. a5 o] W] Ases daEd A deow =ahak [ (240) 9] Al
=] YA

1 284 B2(242) 8 A2 =44 $2243)E wet 3 EdAymCIDRE d9Ha el 259 247
A (101 o3 Al 2 SHET. 28W FEE 237 4Ase At v e 5T A9 wA R
dojel g5 A|Agl(402) 02 Bzl 5 AA AlAE ZE0400) Wl gl wlolel A (4010l A A= o]

]x% 30 21—7]x4 o7 x{zol‘ﬂ_u}.

B e T
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Sdking BA & 2D 5 o], oA A e 2E mzne £4g A% 4L & At )
@A) QA zolx Q= wde WA gu Ade w44 44T+ An

Sa el A AW wEelx slAsA %@, SAA oo Tehay EEH(2200E AASL 1 0
g Y FABOR AST BAdE BAS AASAD, $W /& RopINE HEE TR 7)R(210)904
dolA We BE A4 EAAZNIDE gt A7 AEE w@se 349 947 dF71102, 241,
21)E FASHE B, shtel AsdoR P2t onge BE OCT ouAE i Fash: PuE
A A skl ok

g mhd mAY AAdE FuE dgsgont ol dAAel Qo) Bashvl, Fu /1% RoklM
Aol A4S A4 AR olzRE the WY 2 #ES v A4 vt sbsstts 42 olsld el w
e, 2 oumel A4E /%4 BE W AP SSYUA 71E8 Aol oJste] galAo} & ol

F5o 4y

100: Z2H FEHFY 101 229t HA-2AH
102: F4= 7] 103: +5 7]
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106: T+ Elel® F&] 107: Efold] WME
108: OCT§ & A 9 F2s AE7]
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2000 Z2B 210: LEH 7R

211: 3|4 Ed~FY 212: B Hojy RE
213: 2¥Y 7R 214 #AFY AZE
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2160 715 =2l 217: 7]5 7)o
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