BHERODEERMICIIRBMEEMOBRKRELKE

REEIKRE IZURRODOLmEH S AT LEM

B8 EX

1. [FC®HIC

WA, EYRIEOESRIZE b2, ME TR RIGHEDREZ BT 2 K, AIEM bM<

_I%ﬂ%%@£%ﬂ@§<%%énfgt._@iaﬁﬁiﬁnﬁmfﬁ%@%ﬁﬁé
PP SICFHEMEICE L CEWRIEE 522 £ )12, BPYoL G EEL RiERBICHTT 5
<L) P - D Fr ﬂ:&wo%zﬁ#ﬁ<u%énfét.%®tw = 38 0 A A O VR BB AL ~
EEOHA I T TREREZXD BT L8 TH 5 W ikES 27 L (DDS) 1FHMAEREIC
BWTRESLSERZED TWVD.

OB GREEIL, WRIREZERTLIEERERO 1 >THDH. —IC, B L2
BARGEFERICEIDZ2BEEGPHONON TS /MIEZEOSGICIEEEAFICL MHOMESIC
BEATWD SO, HILEIZET 2RNCIICIES W THMINBm R H 0, AHEI K.
— HF THREOGELIIMELEWHIFEARDL LN, BEOEFRLRICT LAXF =T 7 47
¥ —vav I/ ORBREOMEEAZ TS, Lo T, B{ETIX :5Lt%%ﬂ@&5
FHECEDLLIEDOF L VWELERKED 1 2L LT, HELZFATIREEDEES XAT L
(TDDS) »d % .

REERFICB T ORRKOMET, RoNTZEY L rEHTERNI L THD. BIE, REIC
BHENHE YIS F& (<500 Da), FMETHL L, SHICALBEBRGETORRDD Z
LRI RTNER SRV, Y OREWIN 2 S ET 2 HIEE, REALF L L R
FHECHBEIND. B ICERIUEER OS2 KT v 7{enZEF b, Bm&FICITA 4
b7jvyx,Y/7¢VVX,v%&m:—bw%@&#éi%ﬂé.

ZHOLEFEORT, KR TIIMIENICHERNZRETEDLY /) 7+ L2 VITEH L.
BT &2 - TDDS ICB T 2BEOEMITVWELZICHLNC/R> TV RWNA, EicdFy b
T—=yvarBnFEHGLTWELIEEZLN TS, Y/ 7% L ¥ AIZIE, 20 kHz-16 MHz O i FH
DEFEIEREEHEOBEENHEHINTEY, HH I8 EEICE SO TIKRE
(<3MHz), ¥ H (1-3MHz), ®EEE S (>3MHz) IZoBIhD. 0O X0 =X AT,
AWAREALEIHCLIVEET I Y ET —2 a COKRIAMEBIC L EREE AR Sh, AE)E
ICHEER R B b Bl &R T oL &, BAET O A7 u Yz y MR EABE TS SH
HZED2ONELDLTZDTHSD.

2. YIIALIRADEE

DTEORE ARG TEAIZOFRERMEN O @I & RBIHEH O D72 W 2 Al HE I
THEAELTHEAINTEY, ZOERESHIEIRERERZRERNES TH L. ZHITAER
B THEAOEXRMEELE S TREORZIND, KERGOAEREOBBENEL VW LICX
D, REEGEPRERZDTHDL. @212, EERES TERAOE L, REMEOREWES



DHWLRTWS., 22T, KRERESHFED1 2L L T=— KLU ATEAEZRERE
ARERY ) 7 A VYV ARERBINTWD. Y 74 Ly A ERICR Lz X ) IR R ¥
(kHz #) OBFWRICLV RET IR Y ET = a VAT LVORBICERLSN D EHER L~
A1 7myzy MIXo TREEGZAGEICT S, BEMICITERKEICLY, BRERS ZHE
TOHREREOAERBEWET D, £/, ~(4 7Py bOERICEY, B FEDENR
maTEAGEEARERFIETHL V. LrL, ERkoFETClE~vA 7 ey M3 fRMME
FRFIZ2NZ s, BELLEEAKRGZIRETHY, kO Y /) 73 Ly A TEERKREL
BIEROATWD. ZHiE, FYETF—2a v NI AORAEICKHERKIAE DAL DA ERN
BEHTHLEOTHL. Z0D, BBREELZIZILD ETIEEKEG S FEAMORELERE
IXHES LA CTIIREETH - 72,

ZIT, RMFETIEY /74 LV RACBITL2BERBRN FIEEZREL, RN ERE ST
KA OREHEG2FEBTDL. TORd, ~( 7Py hoREEE L TEHEE (MHz #) O#
BEICLVFEESH, SBaEIcERL TV EERICAER L. £2 T, kHz #f & MHz # O
BHOIEXRBHICEIVF Yy ET—va L EBRROMERDRZ AL L, EHKEGEOHMNE
EHS D (Fig.l). £72, TEFAEHAE L TART AT IV E2HVTEARa T FTORE~
DA G2 FE L. Mx T, BBEERLOGEANZHWDL DD Y =27 7T VT NA AD K
Ak & e L7z,

(@)

Cavitation Acoustic
bubbles streamin
}Stratum {
corneum
Shock waves Ultrasound Ultrasound
disrupt the in the Administration by | in the
stratum corneum | kHz band acoustic streaming| MHz band

Fig. 1 Concept of administration of transdermal drugs by sequential
ultrasound irradiation in the (a) kHz and (b) MHz band.
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Fig. 2 Ultrasound irradiation devices with  Fig. 3 Fluorescence-modified ovalbumin administered
(a) kHz and (b) MHz band irradiation. by  various ultrasound irradiation  conditions.
Relationship between frequency and fluorescence
intensity.
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Fig. 4 Fabricated device and analysis of the device. (a) An unimorph piezoelectric
device with 1 mm thickness and 20 mm diameter of brass disk plate. (b) Modal analysis
by finite element method using the unimorph piezoelectric device.
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Fig. 5 Relationship between the output current of each device and acoustic
pressures. T and D are thickness of brass disk plate and diameter of brass
disk plate, respectively. Note that control is only PZT plate with 0.5 mm
thickness (mean + SD, n=10).
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