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A FRPEAURIEESR 1 BTk (88 75 1 2530 5 N, HURRAEAE T,
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[0001]  AHRHIEMIAS X 51 H
[0002]  ACHITEHRE T ESk 2006 4 1 H 6 HERAZHILESL H AL F]HE No. 2006-001822 K]
PR RGN R EL G & S ARG,

AR S
[0003] AT W3 K I A6 St A 2 1 I St 7 08, ik IR B ) 3 2128 2 N M
P ESRZ PN 0388 7 38 2470  N T Tk R L

BEHEA

[0004]  FTAESR, EVEYT 4B, MIT Minimally Invasive Treatment, f{BIVEYY ) BRIE Al
BIT « BRI XAE ] DLEAT 8 S R ARG T AT iR IEE S I NE H o il s ok
Lo I 9293 XA EH B0y A Rt BT A 5 16 D5 PR P R 28 e — MR ORI ] o H AT Ak
TR AT RS, IR e S B . PRI, Bk 30 R 3 R R A B R e A A
FE KA FP AR I AR ke i B R (L IR S 72 B H .

[0005]  ifi /85 5 A= PR 51 At o w40 D Js B it SRAE o (R BE il A B A2 . I BT
2RI P DU J 95 1T A It o 2> B 15 1 1 AR 5 ON I A TR R I 1R B A SR IR AT IR
T HIFERNGTT CELERRSEHENIRRIFSY, HF HACR IEAER s . i H AR 7 HA 5 i
R R AR R ) B BE o I AR T 7 A U R P S 4 e A HR A SR i R AR R 1E
S, JEARWT A M A IR R T e SN I S A DR SR T R 4 ) 5 L
A AT AT LA i e g ) A

[oo06] AT EREH TIEHER TR IAZCREMAAT W FEMA (viral
vector) W J5ik. R TR EE2 A iEAE P07 5 M i 10 4 SR B 2 Bl 2570 5 L AAR
(KR, 10 b S et iZ i L R 5 TN B B A eSS . AR, A ARk, RRSEAEE
ATZERATY I IR T e A SRR S L ERPE T R R . BRI, X PR a2 R S AR A
F EE AN BT F 18 B FIXFERIUIR, IEAERF R B R S A

[0007] A Ay A0 55 2 A2, 491 A A5 FH T 0 08 5 PRI AL 2% 7 v A 2 v 5 L R R AR
(gene gun)  HEZFFL (electroporation) EUESEI T AT VE AN SN L2 —, M
T B L (sonoporation) MG MM 7 3L R B AR ARUTAF R IEAEZRIEH .
[0008] T A5 i FE R B A BRI 7 AR IR A A0 R RS (sonoporation L% ) < 7E
75 YR 3 2 UGS T R A FH PR R PR IRt SR (/O ) E T R B ) ST T A ¥ I AR T
i (microj et), JFAEAN ML A A Bl B B 9 FL. 5 T A B R 2 AR R VAT
sonoporation MG AL B4z 7 40 i N B N 3 N JE R B8R L A%

[0009] Ak, I8 o M 75 IR A AR A, PR AR AR O 2 U N R, kR AR S
sonoporation MR FIFEMIL G . & THE SR R AR 558 T — B macem
N HIENSI CGERA)) , Hl XA I H SRR B ANRCE, R E DA AT A 1%
SET S R R N R B 7 S W A T AE LR 195 SCHk A . B RERST 9-502191 45 A
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HEE 2001-507207 5 ARV 2001-512329 S AT 2004-261253 5 A 3 R T
P 6-78930 5 AR VR IF 11-226046 5 A G B A G E K CBARER FA
(RIETT” (BME, H A ME 4%, PRk 14 45 7 H 10 H, vol. 16, No. 7, pp3-7) , FH 3 = 25 FliT i
WA 16 A W S REENEYT (A, BRI R, R B AR AT 27, B UG 25
pp203-208, 2004) , i A 58 2 RNV IEF IS & 25 (1) “ I T SR A5 7R I i vA 7 iR R 7 (
W B2 IR FE, 8 AR I R A e AT 27, B 25 i, pp198-202, 2004) .

[0010] TR A BB AR A2 W IG5 D42 28T AR Levovist Bi#
E P M AR A AT Optison 558 75 & 5251 I IF R MG 58 24550 AR « Levovist A& 7E#
AL RS MBS R shA s perfusion (HEVE ) SEmMHEH . B AR S AH
REA 222 SR, IEEZ R E .

[0011]  =H4ij, /e A e W, A T A BGE N (U0 ) BIIEF21R S (echo) VA IE
e ZHTIRK. MAERSH S FRHE S EGT IR GAEE R 5T . 1E# R SRR A A
H T RAEBSWHINAYESY (HIFU :High Intensity Focused Ultrasound, o fE 58 At
FE ) BRI AR B S AT IR T VR AR A I o SRR AR G 3 AR
T 6-78930 5 AR, R I 11-226046 ‘5 A4, AN B2 2 VR HF I Ty 25 < T B AR A I
(RIETT TR0 ] s (5l B 2 )k e, R PR R s 2 i i 47, B A 25 A B, pp198-202,
2004) » 1,

[0012]  f:BEEZER TR, ZELUER I .0IE4 Calg T REREIEP 1 HE B
Wi, IEFERE I 51 g MolecularImaging) WM. 43 F Mg KRB AP Al
— MR DB X S EAT Z MR E 7+ B & AR SO I R e T AT
5055 W7 T N I N BRI G  lB Hh AE 2) T 28 B U M T BE A% . B M AT 491
Tl CAZE tH ¢ 6 AT Bk X I e Bt 5. 1B N ) 7, n] A28 tH i B 2438 (PET.
SPECT) 8% MRS %5,

[0013] W3 BT H T R 1 BE B 1 20 SRR N B B OS2 MR ST 1 il 8, DAAE SRR =5 1)
R AL e &I SRR T IR 71 RRU 2z M sliad 2 4G, 0 HE 3 BARMIK
AR D RE S IG , ATTRT DARR o il Jo B e ka2 N T ImIK . el e sk, 151
WIHE PET 5 X Y2k CT A H2 K11 PET-CT S5 i N A IEFEARC K HAZ 310G . PET (40 B4
fi%, X 514k CT B #E 2w, PET-CT M HTE A&7 #F2 m 10 X 4k CT #Mi PET [RMIK 53 9%
R, AE YA RS L& B REHE R

[0014]  FET 73 7RG I 73 EUGASE AR XS T 15 AL 23RS BRIV IR 40 M 5 o 2K, )
HZETF Reporter ZEF (REFEH ) LR SNSRI NKZEF EH B 2N, FIH 5
TG AT I H BT I IS, AT AR R DA PO 55 R 7 B RR « T 2 BR B
FEARAL 5307 o RI B0 5 52 W EERIE YT SE R 25 A A R R .

[0015]  fnn BJTIR, & T8 SR FE 045 25 (drag delivery) JiiAEs2 360 4R
1M, AT S T8 75 3 36 R N R 1 SN RCR 5 R R S 38R B VEAH EL B IR . £
TGN FH A2 5 R I s B 7= A2 1) sonoporation U4, RIAE ] LU 2575 78
SR « 2R SR T 2550 5 N 7 2 1R A R o SR, [l R AL SR i 5 NS TR X o
[0016] AR BHI H (A T4t — P el ik () 259 1k B8 75 ol sk alb AT R R sk B 1 L 24
VSR NV TT B, ) A S RS R 5 i R SR B i e ZHZUR I S AR X —
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sk AT DA 32E 25700 i 5 8 100 SEAT 280 N R 7 R 247 3 N TR S R

XRAE

[0017] A HIER 1 77 I FRIRE i 245301 9 N T 325 2 T A 28 4 It I AR 7 9 » 1) 43K, 25 1
) o DX S v S8 75 38, T ) H AR X A 257D

[o018]  AACHIIER 2 J7 S A P U 2470 3 N B A% [l A A A It ARG A 7 i AR
s 8.7 5 A A B AR 1K) o DX SRt vy AT 75 98¢ 14 g AN s B0 5 T8 38 1] A0S 5 1 It Tl
AR ¥ 1 o 0 e 8 85 I v SR 7 ¥ 1 I ) 5 N 8 R 2R e, b, Sl AT H
P DI AR 7= SR i AR 7 B AR N 1] A DX 2 A 2455

[0019]  AAHIZE 3 U5 Il AHE A B 24700 3 N L 2%« 22 /D ml DA [ AR0AS: 2 AT o 98 e Bl
2 A BT 10 75 U8 A 7 R Hs B0 6 5 AR 488 1 AR 28 At o AECA 7 38 ) T T i A 4
R i SRR 9B 0 S B 0 U o A0, L S AT H AR DR ARSI R R Ak
i)y TN S R AN R R AN i

4 1 351 A
[0020] & 1 527 H A8 AR e T TRDRE 7P YR 243 ' NSRBI B 1 St s s IR 2 W e
BRI

[0021] & 2 JERaN ik B A [N A% PN 8 R S A 1 o

[0022] 8] 3 SRS IZ A E AR ATURE P B R i S0RE 7 VB 1 28 0 s L B D IR P T 1)
[0023] & 4A J& o FL e A U (A N0 ) 5 ) P

[0024] [ 4B 2 R7niZ A R I B 2R 1

[0025] V& HA J& R H i A Ut 1A N ) 5 ) o

[0026] [ 5B J2 R~ iZ A R I _E I Z5 R 1A

[0027] & 5C JE R AEAE 1% P IR IR AR 2 B P b JE ) Ao B R A R 1o

[0028] & 6 527 H 3% AR e W FRIHE 7 I8 231 ' NI B 2 St s s IR AR s e
ENIOE LR e AlR

[0020] K 7 REERANIZAEE IR SR T HIACREER K.

BAXHEA

[0030] LA, Z M B U BH A & BH I 38 1 St g =Ko

[0031] P& | Kon H A& AP 2570 5 N B E B H B2 Wi B Rk a5 i o 76 g2
B RS (O 1L N, B EIR 2. fEIK 2 FECE B E SRS 3. R
BEfAEAS | FEREAEG2HEE 4. BEHERSEEEE 4 6 i s B S Es e
BMRI 35 E . PET BB B 222 E X BTk OT B E SOt BB A4 E . ERHEGE
Wk B 4 BUISHR R4 3 48] 4k 7 ip 4% MRT 145 L PET S BR X 594k o1 BI%. JFH.,
= FH MG Wi B 4 B &0k 3 10 BUR 2 Wi Ms B AR AS A 0k 3 9 S (0K s S 47 91 4
WHAT IR S (R 29SS NH B FRIXR 5 (95 8 % . B BRI IiEE 4 4 M4
6 5RGIEHI T B . REIEEAREE 1 5EARGSHIEEE 4 St g T &L Wik
oy AR E D Re iz o
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[0032]  FERfG A% E AL A | W E HEINZS (applicator) 8. JiIN#% 8 W1 BEALAE T 9
FEATHR T 10, ARSHR T 9 Fm A 1 10 Wil 2 Bios, 2 KSR G 0N K SR &
A 3 AN, FZ5 EE RN A BUR S WidE B 4 HIande PET MRT 5% X 54k CT S RG2S WL T
(A FH A Rk T Ot n s 8. Wi s A BB 2 Wi & 4 /& PET, A ngs 8 AU £ it
PRI R . 3 S W B 4 2 MRT, W) g 8 I AERETE MBI E et SR s
KIGL Wk E 4 2 X 5Tk CT, MIE %S 8 A X 2B i AR S5 . B, JE %S 8 FANUEEY
78 B2 W o A T 1) i B 11 AN T 12 1 PR 457 A 52 i (R AR o

[0033]  AKHiHE T 9 FERATHIKEI R 11, SR 7 9 FRAEK S % 11 B ks
TR BT o ARATUIN R B0 G [ RS A A 3 B I AT A5 e (AR, A8 WS ARSI 75 0 ) » K
IR T 9 AT A 1A 3 Al SR AR Hh R SR ATORE 8 AR T 9 2 PTiE AR R AR AL S IR . M
AR T~ 9 & HH AR ATGER 75 B¢ 1r) AR0AS 75 1A 3 Y [l 9] 20 7 2 Bl A 1 1k 3 S pR Mt ST o AN
AR T 9 ok H IR AT 75 0 B 1 A Kz 2245 o IRSRORZ) i 11 (IR 9 34t
FIT MARATR 7 9 A U sk kHz 2247 (ARAF0RE 75 I MR AR B0 A5 5 o

[0034]  mfd 7 10 FiER m R E g 12, HEiidR 7 10 Ak sh d ik 12 s
SN B TC o R ABUIN s 557G [l e A A 0 3 %) H AR DX 3 5 3l n ey SR R 75 e o SR 1 10
[ B RS XA 3 1K) B bR X 3k 5 2% A B mom R A i (LR, A IS R R ) o mIR
T 10 RFTIEMERER S SR 10 Wi sk m A IR, 5 2 RSk &
SR T 10 12 R I0EE P Y A RE R R AR B R A S NEE S P B AR T 10 FHAE(R
HERS R B A0 2300 S5 ) R B S AR S AR T o AWEIIIR 7 10 J& HH ) iy Ak 75
B EAEIWNECE kHz 25UMHz. SARIRKE) L 12 1 @ AR 7 10 3248 T AR 1 10 &
HB N kHz 22550 MHz 1) ATGER 75 9 16 R B 15 5

[0035] K i VAL AL % 13 20 A AR AMIR B Fe i 11 R R s FL i 12 R %45 e i i
AT W E TR AR 13 B Rk S e A S R B ) A A A 3 A
SRR 75 30 P R i A A A 3 I R AT 7 i ) I LA, SRS I R K 13
O3 B ARATERZh B B 11 R R sl fE % 12 3% 4% e RS 5, 2 H e n B 2 4
3 b BRI 753 = AR 0 PR A B KT 25 T 10€ 9 1E FRAE, B an K F55F 1. 05 SR IE s
N, ) AAS 2 R 3 o v AR 5 38

[0036] HE4isdilds 7 LA BN 6 EEAEMEBZHEE 4. ERGEEHRT B &
BABIHM 14, CRT Bon2§ 15 /WL A% 16, FNT % 16 B a0 5A Rbs . B
S

ImL o

[0037]  BRZfx il as 7 Bl e th 4 6 B HI RS Ik B 4 f I ki gl &4k 3 (9] dn
PET P45 MR & B X 4k CT K14, JFAE CRT Bonds 15 L E/R. REufshlss 7 Bl i
2% 6 MBS S Wk B 4 AL RIS AR 3 1 EES I E S s 214 3 Pyl iy
SE AL B AT 2 PR R 5 25055 B NI H AR DI B A AR, JFAE CRT 7R+ 15
ERR.

[0038] Rl 7 HZ K AEABLR 16 ERAETRR, MR SIHI 14 K HH] T 24T 7
In#s 8 A B FEHIRIR 2 RS I & FEHIR 7S . BN 14 X5 N4 8 (AL EREAT#
SNPEH, IEXTR 2 AL BT i dil. RAAEHIE T 2R BB 16 FIRETE R,
[ B 5 I VR LR 13 5 AT LB iRy S0 5% 6 P B O RS A L B2 R R 2o
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[0039] LU, i B Qn b AA) R IR 2 B P 1R 25 S 1K SN R R BB A o

[0040]  E= KBS WIS 4 BUISHI4n PET 45 MRT BB X B2k CT BUERAE 46 A 14
SMEHEG . IFH, EEHER B E 4 BUSHR &4k 3 G2 Wi s B AR &k 3 i
FIRE AL 9 AT B PR B R 25 NI H AR 5 R B B IR 2
Wike B 4 @i M4 6 [ RAEE IR T RIEPR AR 3 EHEG . A 3 EG 2
5 B R A A 3 P i ) b AT R DR B U 25700 S5 1 2 NI B AR IR 5 1915 B 4%
[0041]  RGFEHIAS 7 K MEHEGL B E 4 K IERE W1 PET E% . MRT & o X 5
2 CT 55 IR Bk &1 3 IR IZHE S 58 BondE CRT BoRds 16 1.

[0042]  fF AR A—ILMEL CRT Bon2§ 16 —IUEAER AN % 16, P Ings 8 FIIK 2 1
SALE . RGEHIES T HZR BN 16 ERAETR R, MBI 14 & H &7
HH I, 23 AR Bt A 8 FHIR 2, ¥R e B RS2 A4 3 AT B A M R IR ¥~ 10 & HA 1) fey AR 75 8¢
1SN P AL E

[0043] 7 CRT Z/n#y 16 MW s [ b, R G4 7 519001 PET B MRT BB X 5
2 CT BMG—i, B0 B7n 387 Mo 75 i 1 3 N EE S5 P AR AT, A AR I N4 T 2
NN 8 FUIR 2 FEAT AL B4 I B E R 7, A A3 bR ic AL TRt A i 3 I H AR Bk 5 Fo
HH I, 02 8 9 e Al A 2 0k 3, EAT SR AR I R N A P SRS A A 3 1 HARIX
1 5 [ IR E A

[0044] 45, T AR NWEAE CRT B n4% 15 1 2o (i b 2 7= 1949 41 PET B4 MRT 1]
Bak X B4k CT BUE, BB N 4 16, B, REUISHIRS 7 28 K3 2 i Bl i 13 1K
SRORA H i 11 R S AR FL S 12 B0E. Bk ARAR 7 9 P AR AR A o . AEIZIRET,
WA BRI ZE 78 20 BIE ARG A K 3 1 B AR 3 5, A S8R T 10 SEiE S A H
PR AR 75 I ) HRT o

[0045]  ELAARHILUE I, (AR T 9 A 284 3 B A UG oA 9 8 kHz 2245 (AR
STGR P 3 o ARATR 1 O 9 W78 T S A 1R 3 SR b EAT FRGT o A ATGEE P i B 3 o, LA
P LEL kHz 245 B IE SR Wyo ARIIURE 75 U LA AS 2544 3 I BISM SR (= 1A%
A, R AR AL B E AT o T L, AR A A 3 1) B AR X 8 5L BIA B8 5 AN A S R
BCER 10 250 S R A i m LR AN SR (= 1A ) s A BRI AR AL Rl E 51
JE AR ATGER 75 38

[0046]  TEAEAS AR 3 (1) HARIK IR 5 b jdihn 1 ICAIHE 75 i RRAS R, HF AR AR 75 B 1)
IEARIEEE A 1. 05 SRR HAR A, SR T 10 R BA 2 R 3 1 H bR X3 5 58 A8 B O
HABECE kHz 24 MHz (25570 % AN EAGE 3. Ftk, a0l 3 B, 78 1IE S R
(RAICAIT B S 3 b B 2 50) 5 N R e AR 5 38 R Wo 1T HL, FEREAS EE4A 3 1 H bR X 85K 5
| BRI 7 U S T R AR R I (R R

[0047]  FL&EIR, nTDAMEEE SR AR AR o BB A 5 7 A R B S 1) R AR
(sonoporation L% ) , SRAZHEF) Wi PRI s (A 2537055 1) H AR X3k CRRER ) 5 IS AN 55
AN, BXEN E IR HE FL G 13 25 FEAE A G A 3 1 R 25 AR P AR 7 I A A R e ) Sk
AT 7 I VL, A AFAE B AARAIIR 7~ 9 7= AR (AR AR 75 08 7= A B R R AE R RS A 3 (1) H A%
X3 5 A B s I3 K25 F 1. 05 SRR IE ERPRA T, A ESIR 1 10 P2 421
PR R AR R T RIS A AR 3 B H AR IR 5 A

8
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[0048]  XAE, Kkl ISR 1 Sty 3, B AR 7 9 M BB R A4 3 b AR AR 75 %
PR R T IE B 55 F P02 I 1E A B iR 2K T2 1 1. 05 SR 1 IE B, 7ERAS A
3 L nok B mAR 1 10 B A B . Bk AEIE R e ARk b B AR U SN
I PR B AR 5T 25 50 S R UEAT ¥R T I, 2550) 5 N FH e 08 7R B LM AR 1) 1E A 0 Hs AH A7
HES BB AS A 1R 3 (0 B AR 5 Lo 3XFE, T I HeR ST I8 75 i B, 32 a1 I 2K
RS ASCR . AT RE T 2550056 ) R i S A 20 N AT LSS IR an BE PR B8k 1 o 24
T[] FR A SRR A 1R 3 AR R R (R SR T FE I N o R LSRN ZE R VR T B8R 4s 25 9R T
S DTRREET R IR 2 R R AN R S

[0049]  Jitifin#s 8 1 4nR AL HAE A B2 Wk B MR & (PET 3B LR 2238 X 5
2 OT 2B B IR e i (A 6 25 B S 5 2 Wi VR B N A = A e ikl .l I, AT A
TERRAE 73+ B ECE VR4 T2 B SR B AS A 18 3 1 H bR DX 8K 5 ()[R, SR 2455505
OEIETES NS

[0050]  Yi4b, AR B LIRSS 1 sty 2k ] A R AR o

[0051] A3+ 10 % 4n v LA A — e e 20 T2 M4 51 1 2 A48 7 B AH#2 BE (phased
array) e AHFERE IR AT LI 2 AR HATARA 23K 50 o H b, AHE B s ] DAdEAT
ST P R AR B A AT B R I XA Bl R G A TR 2 M E T
(45 SR B AR A, V155 e 5 30 () 58 A A AR B0 sl 3 EAT T FEL T 1 = 0 5 e ) AT
Bo RGEHIAS T CRT Bonds 16 FE/RBAG A 3 1)W1 PET BIE MRT & X 5
2 CT EUE, I+ BLAEAT Bon i S b B /s vh 55 HA 1 im0 7 8 1) A8 iV

[0052] AT T 9 FHRAIAR T~ 10 tm] DAAN A 50 B  ifi A2 SR FH a] UK — MR 73647 2 401
KB L5 o KPR O T 5 [ — DR THE AT ARAIR ) F i 11 26 HE AR B0 15 5 R AN
RS L 12 26 H ) SRS E 5 S BT T RS IR E 5 .

[0053]  AEATHE T 9 A Al 1 10 thm] DUR e & 78 [ — A A= P P A 454 o

[0054] ] 4A DL R P 4B om How AR IR I 4544, B 4A R (1 4544, I8 4B Kom BT
SER . IR T 9 AR AER AR, AER B 3 1R YE BB i AT R . ZEARTE £ 9
(A s 1 43 0l T B AH SR AR 17 17be S ARIERE YR 17a 17 43 51 1 4k R 40 72 b
NEZANYRT o BAHEERE YR 17a 17 AHAMERAR 7 9 MR E . SAHERES IR 17a.17b [
{00 T3 v A2 28 FEARC AR 1 9 AH EL AR 7 10 S BRI 7 1] o FR L, S5 AR BE AR YR 172017
A RAUEE P U Y RE R SR AR X MR AR U R NEE S P b NS AR YR 17a0 17 K H
) v AR 7 Y LA 9 i e kHz 2240 MHz

[0055] 4 LR AT AL G544, T4 p AR + 9 B0 A 2 08 3 b I Aaake 75 e ™
A1 R I8 IR T 55 T FOZ 10 1E B B WA SR T% 1 1. 05 SR 1E i, AR FE =
P8 17a 17 FEMAS AR 3 it i =y AT0RE 75 38 o

[0056] 5A DL I 5B R How PR IR S5 44 Bl BA R () 4544, Bl 5B Ron LT
GER o AEARATIR T 9 TP 3 20 i) e B AH AR BE YR 18a. 18be S AHISFE SR 18a.18b 4
S YRS TE RS 2 AR T T e S AR FE AR 18a. 18b AHXS TR AR T 9 W B 1E
[F]—ANF 0 b S AHFERE YR 18a. 18b W] LURAR 2 MR+ 145 IWBIAHAL R AL 5 st =
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