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3.1. Materials and animals

5 VR & L THVE fluoresbrite® YG
carboxylate microspheres CK; 1% 0.5 B &
" 6.0 um ) ¥ Polysciences, Inc.

(Warrington, PA, U.S.A.)) L9 BEA L,
Fo, HRICHWZEZEYE & LT sodium
fluoresce F & UV 4,000 @ fluorescein
isothiocyanate dextran (Fi1Zi FL,FD-4
LMEFE) (Sigma-Aldrich Co., St. Louis, Mo,
U.S.A) ZHWz, ZOMmoiEE X OV
I DR X OYHPLC %2 v,
{RE 200-250 g OHEME~T L AT v K
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WFgtEr (B K, Japan) "BEA LT, 74
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3.2. In vitro skin permeation study

WY ZF L KA O BE IR PEREAL 2137
2 HREE AW, 77X EREIIEEREL,
B TIZH DR 28] CTEIZERD BRv
7o RIEEBZNEREME 1.77 cm2 @ Franz
RIPLEE vIzEe A 29, AJEHIIZ phosphate
buffered saline(PBS) i ik T 7 B &< & 7=
(3.64 X 1010 particless'mL for 0.5 pm
spheres or 2.10 X 107 particles/mL for
6.0 um spheres) 7~ U AF L b 7 REETE 1
mL %, BEFANZ PBS # 6 mL @M L7z, &
Bre L OIREEIE 82°C IR D, WiE AN
AL =~y NIRRT 2~ IR T 4 v 7 A
2—F— (wNVF AL —F—MC-301, %A
=7 A, WK, Japan) [CXVEEZZED Z
& THHE LT, 12 REE ORI FEH O1% ., A )E
MNZEH L2 Y AF Lok 20 Br<
BT, AEM%Z PBS T8I LT,

Vel % & IX, BT ORI a2 8lET 57
® Tissue-Tek® OTC compound (Miles, Inc.,
Elkhart, IN, U.S.A.) [Z@H# L, -80°C {17
L7,

Hydrophilic fluorescence compounds (FL
and FL-Na) O EEIEHEIZIE~T L2 Z
v MR E ST RS 2 Ve, v
e s — vt N U oL (50 mglkg) BRI
T AT VAT MGE R & B BLEE L7
‘i D 1T O L 29, 72720,

stripped skin DAt N T—7 (o
T—=T7® = FANUBKRASH, BE) T20E
Z NV B TR 2D g SRR bR
L7ctefiiti L, =WkoukssE e MEWET L
1%, LSE-high 2#Z 0 /AL, KEE
% side-by-side diffusion cell (4 %0 fHfE
0.95 cm?2) 2129 [ZPkA . fAJEMHIIC PBS T
W72 1 mM® FL % L<IX0.25 mM ®
FD-4 ¥k 2.6 mL %, EBZMIIZ PBS % 2.7
mL #H L7z, FEBRFOELORESCA X —
T —DEMTAR Y AF Lok 11 R L [
HThoto, RFFIIZERLMNS 0.4 mL ¥
Y7V, ZOE, FEED PBS &
T L, BRIL 7R AE Y TR E L
B TIOVERIR P O S IR A I E LR
FHEMEEFR Uiz, 728, FL & FD-4 OE &
I, H#OROOEEE (RF5300PC, &ty
YEAT, WAR. Japan) ZMHW=, B, &4
133Eiz, Ex: 490 nm, Em: 520 nm Th 5,



3.3. Preparation of skin section
Tissue-Tek® OTC compound (23 « WG
LR 7 744 2%y b (CM30508S,
LEICA, Wetzlar, Garmany) % AT, FEHE
BLOKFEHENCES 20 um (7Y L7z, 1B
A U 72 B RGO F o st i 13, o BN
(CK40, OLYMPUS, ¥, Japan) IZ4&
VBT,
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Fig.1 Cumulative  amount  of

hydrophilic fluorescent compounds, FL
(a) and FD-4 (b), through hairless rat
skin(®) and LSE-high(O). Data are
represented as the mean + S.E. of 3-4

experiments.
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Fig. 2 Histological observation of
hairless rat intact skin (a, b) and
LSE-high (c,d) after application of FL (a,
¢) and FD-4 (b, d). S.C. and H.F. are
abbreviation for stratum corneum and

hair follicle, respectively.

(a, b): fluorescent derive from FL or
FD-4 was observed surface of skin
and in hair follicle in rat skin, (c, d):

fluorescent derive from FL or FD-4

Fig. 3 Histological observation of
excised porcine ear skin 12 h after
application of 0.5 pm polystyrene
particles. a: light micrograph

observation of vertical slice. b and ¢ :

fluorescent micrograph observation of (b
or ¢) area in Fig. 3(a). Each bar shows
200 pm. (b, ¢): polystyrene particles in
opening of hair follicle and surface of

hair shaft.



Fig. 4 Localization of penetrating 0.5
um polystyrene particles in the hair
follicle. Fluorescence images (a-d) are
horizontal slicing at different depth from
skin surface of excised porcine ear skin
12 h after application of particles. a: ~20
um, b: 40~60 um, c: : 80~100 um, d:
200~220 um. Each bar shows 100 um.

(a): polystyrene particles detected on
surface of hair shaft and connective
tissue follicle, (b, ¢): the number of
particles was gradually decreased with
increasing depth from skin surface, (d)

only autofluorescene was observed.
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Fig. 4 Localization of penetrating 0.5
um polystyrene particles in the hair
follicle. Fluorescence images (a-d) are
horizontal slicing at different depth from
skin surface of excised porcine ear skin

12 h after application of particles.

a: ~20 um, b: 40~60 pm, c: : 80~100
um, d: 200~220 um. Each bar shows
100 pum. (a): polystyrene particles
detected on surface of hair shaft and
connective tissue follicle, (b, c): the
number of particles was gradually
decreased with increasing depth
from skin surface, (d) only

autofluorescene was observed.
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Fig. 5 Distribution of 0.5 pm(a, ¢
or 6 um(b, d polystyrene particles in
excised pig ear skin with (b, d) or
without (a, b) electroporation.

Bar=100 um

(a, b): polystyrene particles were detected
on skin surface, (c, d): 0.5 um and 6.0 pm
of polystyrene particles observed in
shallow part of skin. Particles could be

visible as dot.
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