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WFZE Rk R oM % (95 3X) : Transdermal patch incorporating microneedle (MN) and
electroporation (EP) improved skin permeation of high molecular weight of compound
compared with MN or EP alone application. In addition to improvement of skin
permeation for high molecular weight of compound, polystyrene particles having particle
sizes of about 50 nm and 500 nm were delivered into the deeper part of skin with MN-EP
systems. These results suggested that transdermal patch having MN-EP system would be
a useful delivery system for biotherapeutics agents into skin.
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1 Schematic illustration of MN electrode-array

made by acupuncture needles. a) Top view, b) Back view,

¢) Side view, for ON-SKIN EP.
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2.  Time course of the cumulative

amount of FD-4 that permeated through
intact skin, skin treated with MN alone,
skin treated with ON-SKIN EP and skin
treated with IN-SKINEP. Symbols: <>, no
pretreatment (intact skin); [0, MN alone;
/\, EP alone (200 V, 10 ms, 10 pulses);
@, IN-SKIN EP (200 V, 10 ms, 10 pulses).

[X]3. SEM observation of skin surface
after treatment with different devices.
a) Intact skin, b) MN alone, c) ON-SKIN
EP (200 V, 10 ms, 10 pulses, d) IN-SKIN
EP (200 V, 10 ms, 10 pulses).
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4. Effect of pulse width and voltage
of EP on the time course of the
cumulative amount of FD-4 that
permeated hairless rat skin. Symbols:
¢, 10ms; M, 50ms; A, 100 ms. Each
data point represents the mean = S.E.
of four or five experiments.
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[X|5. Schematic representation of three
kinds of MN-electrodes array patches.

MNs are arranged as a 3-by—3 array in any
device. a) 5-anodes and 4-cathodes, b)
8-anode and 1-cathode, c¢) l-anode and 8-
cathode.
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6. Time courses of the cumulative
amount of FD—4 that permeated through skin
pretreated by ON-SKIN EP (a) and IN-SKIN EP
(b) with three kinds of devices.

Symbols: €, device A; EMdevice B; A,
device C. (EP condition: 50 V, 100 ms, 10
pulses)
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7. Distribution of nanoparticles,
a)0.05, b)0.5, and c)6. 0 um, in hairless rat
skin 8h after IN-SKIN EP.
condition was 100 V-10 ms—10 pluses. Green
fluorescence shows nanoparticle.
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