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Evaluation of sonoporation using NIPA gel flow channel
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It is considered that sonopolation, which makes small pores through cell membrane, may be a sophisticated method in order to
improve efficacy in ultrasonic wave irradiated drug delivery system. However, neither precise mechanism of sonoporation nor
optimum sequence of insonation has been clarified. In this paper, effects of pre-trapping of micro bubbles to the target wall, which is

carried out by pumping ultrasonic wave before insonation

using high intensity ultrasonic wave, is evaluated by

N-isopropylacrylamide (NIPA) gel flow channel. Both amount of trapped bubbles on the wall during pre-trapping and density of
micro hollows on the wall after insonation using high intensity ultrasonic wave are evaluated simultaneously.
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Fig.1 Features of pre-trapping of micro bubbles in enhancing the effects
of sonoporation

— 407 —



SELHETHLN, EEOXEITIE 2 K
Bjerknes ) DIE I A E I OHELT 7 A I8
< 11k Bjerknes /17¢ & OB TR OEE) T )
72 VMR D DT, 4 [E] NIPA 7 VIR 7 7
Vb AEHACTHRENEITS T2,

3. NIPAZILEFRW-RBI7> LA

NIPA 7 VLA F O L CER LTz, £ &
L T NIPA : 3.395g. Z&f&#Al L LT N-MBAA:
0.093g, SSBAAARK] & LT APS 1 0.0135g % i@
K 30ml (ZHIRIBERE L, MELRET D720
BRNT Y T 40 AT oTc, T OBREUME
HEH) L L C TEMED : 30ul N x 72, 2 KD 5
A (U 3 T AN AR—H—) ORI
OFifEE L THERE 2mm O H 7 A% AL BT
WikZEANL, 20k, EIRT 18 FE L
T M ERT, Ffbt, KHIZ 4 B E
L ORI A2 LT, 2oL &EK 15 EICR
EEBEZITo e, fERRLZZT VO E R
1539m/s  (0=10.5m/s ) . % £ (T 1.025g/cm’
(6=0.009g/cm’®) TH 7=, APS DEZEZ D
CETHEREPFETED L LR LT, 1B
L7 7 7 v NAOBEREZ 2 IRT, 20
FIATREFERNTER TH D NI R L 72k
B DOWNHE~D Pre-trapping |2 X 257 DfFER

Flow channel
(2mm in diameter)

Fig.2 NIPA Gel Flow channel
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Fig.3 Photographs of the surface of the NIPA gel flow
phantom. (a-1) and (a-2) are pre-trapped micro bubbles. (b-1)
and (b-2) are micro hollows produced after irradiating high
intensity ultrasonic wave.
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