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Nanovehicle/nanoparticle delivery through skin
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3. WHEDTIA
3.1. Materials and animals
5 )Vhi+ & L CHWE fluoresbrite® YG
carboxylate microspheres (ki ££0.5 X
' 6.0 pum ) ¥ Polysciences, Inc.
(Warrington, PA, U.S.A) X 0lEA LT,
Fo, HEICHWZEZEYE & LT sodium
fluoresce ¥ X OVr 1 & 4,000 @ fluorescein
isothiocyanate dextran (%#L%#l FL,FD-4
LR&EE) (Sigma-Aldrich Co., St. Louis, Mo,
USA) ZHAWE, ZofhoiRss L OVEE
VIR O RS O HPLC A & vz,
R 200-250 g OHEHE~T L AT v b

(WBN/ILA-Ht) 1338 KA B A gt
v H— (BrE, Japan) F7I13A)IEBREY
WFEAr (%, Japan) MHHEA LT, 7 X
eI E2%EY (BE, Japan) 205
WAL, ZIRTiEEE NEEBET AL THD
Living Skin Equivalent-high ( LA T
LSE-high & W& 1FHRPERRRASH (R
P, Japan) 2>HHEA L7z,

3.2. In vitro skin permeation study

RY RAF U RO R E I X7
2 BB & wHWi=, 72 EREBIIEEREL,
B TIZH DM ZHJ)CTEITIRY R
Too FRGZA50%mEMA 1.77 cm2 @ Franz
RYLHCE Az EE A 29 AJEMIZ phosphate
buffered saline(PBS) i i C 7y #t & + 7=

(3.64 X 1010 particless/mL for 0.5 pm
spheres or 2.10 X 107 particles/mL for
6.0 pm spheres) R U 2 F L R - REREIE 1
mL %, HEEMIC PBS # 6 mL A L7z, 5
B L OIRE T 32°C IR D, Wiz AT
A B =~y N2~ T X T 4 v 7 A
H—F— (w/VFAZ—F—MC-301, ¥
=7 A, H, Japan) [ZLVREEZEHEH 2
LTI LT, 12 R ORI B 0%, AE
BNCEA LAY AF Lok 2B BR<
BT, fAEM% PBS T ®II¥E L=,
Vevsth & 1X, R OREND AR 2 BlET 57
& Tissue-Tek® OTC compound (Miles, Inc.,
Elkhart, IN, U.S.A.) (Z@#l L, -80°C f&1F
L7,

Hydrophilic fluorescence compounds (FL
and FL-Na) O & E@a 0 iI~7 L2 7
v NEJE L SIRGERER B A W, L
kv e & —F b U o A (50 mglkg) FREE
T AT VAT NS & R LT
BELANS 1 KT o Lz 29, 72720,
stripped skin DT N T —7 (R
T = F NSRS, B E) T 20
ARy 7EL 2 flEE Rl RE
L7c#fit Lo, =kouss# e NEET v
%, LSE-high Z2Z O F£MiH L=, &EH
% side-by-side diffusion cell (75 %75 fifl
0.95 cm?2) 2125 |ZfkA . A EHIZ PBS CTill
L7 1 mM O FL $L<LIE 0.25 mM @
FD-4 ¥ 2.5 mL %, BRI PBS % 2.7
mL j#EH L7z, ERFOE/LORESCA S —
F—DEMIIARY AF L ok 1 LR
HTholz, BREFFICERMNS 0.4 mL
YTV 7L, ZOME, FXEDO PBS &
fiFe LT, BRI L 72k A2 o TR E L
W TV DI IRE 2 W E L TR E
FHiMEEFR L, 728, FL &£ FD4 OE &
2%, B ER (RF5300PC, il
YEFT, AR, Japan) MW, 7rds. SA4
133z, Ext 490 nm, Em: 520 nm T& 5,



3.3. Preparation of skin section
Tissue-Tek® OTC compound [Z G « Bk
Li-RE 7 544 A% > + (CM30508S,
LEICA, Wetzlar, Garmany) % HV T, IEE
BLOKFEFBIZES 20 pm (Z#EY) L7, 7
B U 72 B O o gL, R BRI

(CK40, OLYMPUS, #x, Japan) ZX
DEIZE LT,
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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 c¢) 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 pum, d:
200~220 um. Each bar shows 100 pm.

(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 pm, b: 40~60 pm, c: : 80~100
um, d: 200~220 pm. 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. 5 Distribution of 0.5 umf(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 pm and 6.0 um
of polystyrene particles observed in
shallow part of skin. Particles could be

visible as dot.
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