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Development of dermal vaccine system targeting hair follicle with nanoparticle
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We tried to develop the dosage form of vaccine rubbed to the skin. Ovalbumin
(OVA) and titanium dioxide (Ti02) was used as model antigen and nanoparticle, respectively. Nanoparticle
applied to hairless mouse (HR) skin immediately after hair removal was observed in the deep part of hair
follicle. Langerhans cells were activated by hair removal at least 2 d. OVA and OVA-TiO2 were applied
three times every two weeks by subcutaneous injection (s.c.) or rubbing to HR skin immediately after hair
removal (dermal). Serum concentration of OVA specific 1gG showed no change after s.c. application of OVA,
and became high after s.c. application of OVA-Ti02. However, IgG concentration tended high but not
significant by dermal application both in the cases of OVA and OVA-Ti02. Further studies, such as
development of more effective skin delivery method, are necessary for dermal immunization.
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Fig.1 Effect of TiO2 amount on unbound
OVA concentration

Initial OVA concn.; 20ug/mL, unbound
OVA concn. was determined by protein
assay after centrifugation.
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Fig. 2 Image of CLMS of hairless mouse
skin after application of FD-40 with nano
suspended TiO2

Sample was applied immediately after hair
removal by cyanoacrylate stripping.

@)
OVA  TiO2

OVA TiO2+OVA
PLNA

PLNCI 2
OVA
TiO2 OVA
OVA

CSA

HS
OVA+TIO2

Fig. 3

oo F RN
X X

v
<9

Fig.3 PLN cell index of OVA and related
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Fig. 4 Immunostaining of Langerhans cells
in intact skin and hair removed skin at 1 h
after hair removal
Blocking, BSA; Primary antibody, MHC
Class II-A I-E Secondary antibody, FITC
Goat anti rat 1gG
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Fig. 5 OVA specific 1gG concentration
after 3-times application of OVA

OVA (60ug/50uL) was applied as OVA
solution or OVA with TiOz susupension.

dermal, rubbed sample in skin
immediately after hair removal,

s.c., subcutanious injection
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