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(Sonophoresis: ultrasound assisted transdermal drug delivery system)
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mmmmmag'lumﬂow 1 M54 coupling medium #ifien Z Indifinanuuasfianis daiuieldsindu coupling
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2. ma&lﬂiwaﬂﬁmi@(ﬂﬂau (absorphon coefficient, (X) mem ﬂ’J’]&Jﬁ’l&l’liﬂ‘lJﬂWl’mmﬂummﬂ *
ﬂﬂuﬂﬂul»ﬂuﬂtﬂﬂﬂ @'I'TPJU'NL‘H% Q'Tﬂ@l'ﬁ'l\ﬁ’l 1 u’]ﬁJﬂ'] Ol 0.0006 cm™ Ylﬂ')']lm 1 MHz »ugaun LWNW] ‘
AU 1 cm ﬂ@ﬂauﬂﬂ%tﬂ%ﬂlﬁﬂﬂﬂqquﬂ 1 MHz vlﬂ 0.0006 ﬂia@nﬂ’l'] 0.1% ’ﬂa\‘lﬂ’J’I&IL“HMIENﬂaumumam
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i : . ' . . . ] 3
§19199 1 1 acoustic impedance ILazf1 absorption coefficient VAIRITANN § )

Material Acoustic Impedance, Z Absorption Coefficient (01)
(kg/m’/s) at 1 MHz (cm’)

Water 1.5x10° 0.0006

Blood 16x10° 0.028

Bone 6.3 x 10° 3.22

Skin 1.6 x10° 0.62

Fatty tissue 1.54 x 10° 0.14

Muscle | 1.6x10° 0.76

Air 0.0004 x 10° 2.76

ﬁm: Hoogland, R., Ultrasound Therapy, B.V., Ernaf Nonius, Delft, Holland, 1986.
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H [l o A a o . . .
1 (20 kHz, < 2.5 Wiem®) liwumsidfsuudssilliafnsmaligeine uas transmission electron micros-
: P . o A A " A o A o o A a4 dye v el o
* copy WRIUNWsTBIRRRMLaEaIdeRIiaInTuienuafwEnsildnenss Taud szozianalt anu
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malszgndliadnwmiadslwmaindesrimamie?
nnidufiimsldadumiiadoslumsitselsn mesnmmanetueaiafedauuazmmaiun
fim Indszgndldlumaideorimiomts s 20 Tdkwen Tetinsinslasldafuniiodonnad
w129 20 kHz — 16 MHz lasluszazusnfionld therapeutic ultrasound luTa9mnud 0.75-3 MHz uazt29
ATy 0-2.4 Wicm® ﬁv'af':l,ﬁaﬂaaﬁuﬂtymm'm'laiﬂaaﬂﬁmiati{m?ia wui Tasmalusansaiumeings
mlddszanm 10 win™? ‘fmmmﬁmwasian’mhdmndx"\ﬁﬁmﬁa HAMINEUANIET) VILNITRA 1T
hydrocortisone LmvluLwuawaa‘msnmsmaammanmta‘[ammaammu’lvxm uunmml’maumuammma
m’mnadu’lm salicylic acid W82 lanthanum tracers {IWHRIBWY hairless rat 'lm’nmﬂ (in vivo) WU’nmums
WIa9 m"lmm'lmNavluLmnmonun’mwun"ﬁmm ndunawmiladsdluisanuiithwnmsethadiie sagy
fmsuafwmiladsetasnnuiien @nd 100 kHz) Wi "l.@TNaLﬁ'umsﬁ’ui&ammuﬁmﬁamnﬁaﬂ
Tachlbana uazame™ “’5'1mmmstwumsmawaoau«naumumﬂu\munu_lutmwnum paRwwiladeniy
1 48 kHz 8w Menno wazaniz™ Monwihaiwmiladoegasnnuiien (20 kHz) qunwsmuwwumaanaiﬂa"lﬂ
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uszlisusmnalaianalng v Bugiu, gamma-interferon waz erythropoeitin ifludu M3dinwnua4 Mitragotri
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WdsBugaulu hairess rat Adwummnusansosasauinaalwaanssann 400 1w 200 mg/dL T4 30 w#
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fsusiunduwmiioios
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WHwulsAud 10 em? mmsa:mﬂawauwwu 500 U/mL uawmmmsmwmmmm"lﬁ%m'lﬂﬂaumumam
'nmwmumLw:Jm"lﬂlmm*mmaammaﬂsuam"mﬁmaam
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AseguULIzIL 15 Talug mﬂuuma@mnaummuﬂnmmulu 24 719 NamIaeidTinmnglaailly
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gnaa (site-to-site and patient-to-patient variation) 968901371 calibration iz transdermal flux fnu
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289 Mitragotri uazAn™ wud adwnmiteldustisanudaussugnsnuanTaausiffia sodium lauryl sulfate
Taawudn Waldasazans 1 % sodium lauryl sulfate [RAMITUERAIMIEIIES mannitol I6 3 1 Alwwile
woauiald 8 i drldsaiu tinldds 200 1ih msinmnas Kost wazame® wuineawniedesmunsoas
0 a & o { [} L% A Ql [ - a yz "

threshold voltage vaIm3vBIENINIIWLITY Aeudndndnits 9§ ussiRumsfuriuiani mslds 2 53
fnusansaiunmIBarimimisldinnniuasinsasmsldidaisidier  mdineaed Le usznme® uaas
i A' N o L d‘ 9/ { [ e " = . U 1] o i
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1. nMstendsrindumefants luszozndstiumaamslwsadururmeiinwi (transcutaneous vac-
cination) a9 taTuANEUla ﬂ‘é"umﬁaLf«’mmmhUmﬂi’ndﬁﬂ%mm:msﬁmmﬁumwamummaogﬁﬁuﬁu
(adjuvant) ¢

2. Bun1ia (gene therapy) N9RINI ﬁmﬁ:qﬁu‘?‘iLﬁm’i]’aaﬁ‘u‘[*sﬂmaﬁ'mﬁfo"lﬁ'mnn'h 100 l3n
rldiAauwamimslduhdameiangs msldafumiladoaduiimmitslumsiiunisings vector-gene
complex lgaimadiihnainelufionts Tsefidufiauwlaluvacdt Idud Tsadaunang epidermolysis buliosa W&z
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