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Fig. 29 In vivo confocal microscopic images after MH application on human skin. MH800
or MH500 was applied to the skin of left lateral upper arm of 2 healthy volunteers for 5
second, 1 hour, or 2 hours, and then skin images were immediately or 1-hour later
photographed under in vivo confocal scanning laser microscope. Numerical values shown
at upper right in each photo indicate the number of puncture holes in the field of view.
N.D.; not determined.
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Before

1-h later

6-h later

Fig. 30 Stereoscopic microscopic images of MH800 after application to human skin. The
MHBS800 was applied to the skin of left lateral upper arm of healthy volunteer for 1 h or 6 h,
and then the microneedle arrays were immediately observed under stereoscopic
microscope.

TEWL (g/(m2h))

Time after MH-removal (min)

Fig. 31 Transepidermal water loss (TEWL) after MH application. MH800 were applied to
the skin of left lateral upper arm of 3 healthy volunteers for 5 sec ((J), 1 h (A), or 6 h (O).
As control, MH-needleless was applied for 6 h (@). At the indicated time after MH-
removal, TEWL of the application sites was measured. Data are expressed as mean + SE
of results from 3 subjects. ¢; TEWL of untreated skin.
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Table 10 Local adverse event after application of MHs

ICDRG score
MH Day Purpura
- +? +
2 19/20 (95.0%) 1/20 (5.0%) 0/20 (0%) 0/17 (0%)
3 20/20 (100%) 0/20 (0%) 0/20 (0%) 0/17 (0%)
MH300
7 20/20 (100%) 0/20 (0%) 0/20 (0%) 0/17 (0%)
30 20/20 (100%) 0/20 (0%) 0/20 (0%) 0/17 (0%)
2 8/20 (40.0%) 12/20 (60.0%) 0/20 (0%) 6/17 (35.3%)
3 13/20 (65.0%) 6/20 (30.0%) 1/20 (5.0%) 8/17 (47.1%)
MH500
7 19/20 (95.0%) 0/20 (0%) 1/20 (5.0%) 6/17 (35.3%)
30 20/20 (100%) 0/20 (0%) 0/20 (0%) 0/17 (0%)
2 7/20 (35.0%) 13/20 (65.0%) 0/20 (0%) 6/17 (35.3%)
3 13/20 (65.0%) 7/20 (35.0%) 0/20 (0%) 10/17 (58.8%)
MH800
7 19/20 (95.0%) 1/20 (5.0%) 0/20 (0%) 5/17 (29.4%)
30 20/20 (100%) 0/20 (0%) 0/20 (0%) 0/17 (0%)
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Table 11 Pain scale assessment on MH application

ID MH-needleless MH300 MH500 MH800
01 N.D. N.D. N.D. N.D.
02 N.D. N.D. N.D. N.D.
03 N.D. N.D. N.D. N.D.
04 5 5 8.5 8.5
05 3 3 6 6
06 12 12 21 24
07 13 13 27 30
08 19 34 51 51
09 16 17 23 23
10 1 1 12 11
11 2 2 2 3
12 3 20 12 28
13 16 16 17 16
14 0 6 10 6
15 30 15 28 32
16 10 12 15 | 19
17 6 10 11 1
18 0 15 29 41
19 7 11 7 8
20 0 0 0 0
" Meansp 0081 1980 t64t125 1872142

N.D.; not determined
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Fig. 32 OVA-specific antibody response in BALB/c mice after intradermal immunization
with OVA and components of cMH. OVA (2 pg) without (O) or with 0.01 mg (L), 0.1 mg
(A) or 1 mg (<) hyaluronic acid (clinic grade) (A), polyvinylpyrrolidone (B), or dextran
(C) two times at 2-week intervals. Sera collected from these mice were assayed for the IgG
titer to OVA by ELISA. Data are expressed as mean + SE of results from 4 animals.
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Table 12 OVA-specific antibody titer in mice applied with MH800 containing OVA and TLR-L

Vaccination OVA —specific antibody titer (Reciprocal log, titer)
Route Adjuvant Target OVA ID Total IgG 1gG1 1gG2b lgG2c IgA
(k9) TLR {ug) Day 13 Day27  Day27  Day27  Day27  Day27
726 82 12.7 12.3 06 <6.0 <2.0
727 96 13.8 16 8.2 <6.0 <2.0
728 91 16.1 145 148 <6.0 <2.0
TCI ; ; 1.2
720 M1 150 13.2 17 <6.0 <2.0
730 136 165 15.9 13.9 <6.0 <2.0
Ave 103  14.8 135 16 ; ;
731 90 16.6 16.6 95 <6.0 <2.0
732 84 16.7 16.0 148 <6.0 <2.0
TClI Pa”,‘\fgsm TLR12 08
(N.D.) 733 87 15.7 15.2 11.8 <6.0 <20
Ave 82 16.3 15.9 12.0 - -
734 7.9 14.8 13.8 127 <6.0 <2.0
735 8.8 137 13.0 15 <6.0 <2.0
TClI LTI\?'DSA TLR2 04
(N.D) 736 7.8 15.1 15.1 <6.0 <6.0 <2.0
Ave 82 145 1.0 . ; ;
737 76 165 16.0 133 <6.0 <2.0
ESLA 738 98 153 14.9 128 <6.0 <2.0
TCI ND TLR2/6 0.8
(N.D.) 739 111 164 15.8 137 <6.0 <2.0
Ave 102  16.1 15.6 12.9 ; ]
740 08 14.4 142 102 6.9 <2.0
. 741 86 16.6 16.2 12.9 <6.0 <2.0
TCI P°'g(:'3'c) TLR3 1.0
0-3) 742 107 153 14.9 7.1 <6.0 <2.0
Ave 97 15.4 15.1 10.1 ; ;
743 155  18.0 13.8 17.1 15 <2.0
744 134 174 15.0 172 12.8 <2.0
TCI NILP‘E;A TLR4 08
(N.D.) 745 147 179 153 16.8 13.8 <20
Ave 145  17.8 147 17.0 127 ;
746 <60 152 13.0 <6.0 <6.0 <2.0
Lps 747 127 141 133 13.0 <6.0 <2.0
TClI D TLR4 02
(N.D) 748 7.0 13.0 13.0 103 <6.0 <2.0
Ave ; 14.1 13.1 ; ; )
(continued)
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Vaccination OVA —specific antibody‘ titer (Reciprocal log, titer)
coye  Adwant  Taget OVA ID Total IgG IgG1 1gG2b IgG2c IgA
(19 LR (ug) Day13 Day27  Day27  Day27  Day27  Day27
749 96 16.4 15.6 12.4 <6.0 <2.0
. 750 8.2 16.8 162 12.3 <6.0 <2.0
TCl F'ilgg"'” TLRS 0.4
(N.D) 751 8.7 15.4 142 13.4 8.7 <20
Ave 88 16.2 15.3 12.7 ; ;
752 8.8 15.9 147 12.8 9.2 <2.0
o 753 127 158 15.0 10.4 8.4 <2.0
TCI 'm'ﬁ“g“o" TLR7 06
(N.D.) 754 7.4 153 152 0.4 <6.0 <2.0
Ave 96 157 15.0 10.9 ; ;
755 8.0 14.8 12.8 147 85 <2.0
sSRNA40 756 6.3 132 12.7 10.4 <6.0 <2.0
TCI /LyoVec TLR7 0.7 ,
©0.7) 757 86 158 15.7 77 <6.0 <2.0
Ave 96 14.6 13.7 10.9 ; ;
758 107  16.0 13.9 15.7 9.0 <20
750 119 169 15.0 15.7 08 <2.0
TClI ODE12826 TLR9 0.8
0.2) 760 147  16.0 13.8 15.0 10.7 <2.0
Ave 124 163 142 155 9.8 ;
761 97 184 17.7 14.9 <6.0 <2.0
762 105 164 16.0 13.4 6.8 <2.0
cT
TCl oy ; 08
a.n 763 116 177 17.2 1.7 <6.0 <2.0
Ave 106 175 17.0 13.3 ; ;
767 <6.0 <6.0 <6.0 <6.0 <6.0 <20
768 <60 <60 <6.0 <6.0 <6.0 <2.0
DI ; ; 1.0
769 8.0 14.1 135 1.0 <6.0 <2.0
Ave - : ; ; ; ]
770 N.D.  ND. N.D. N.D. N.D. 6.8
771 ND.  ND. N.D. N.D. N.D. 34
cT
INI o ; 50
(1.0) 772 ND.  ND. N.D. N.D. N.D. 3.0
Ave - - - - - 4.4

64

N.D.; not determined



Draize score
N
|

LA o N ) & o ©
0%{' v & NS N N \&o S LN
) A < ) S X @Q N3 ) > \'es
& A\ X Q° X \'el [N\ N N\4 ) 3
P I T
X
w © ¢ ¢ & F v
o Rs

Fig. 33 Assessment of skin irritation caused by TLR-L-containing MH800 application.
The MH800 containing OVA in combination with or without either TLR-L or CT were
applied to the back skin of C57BL/6. These mice were observed for signs of erythema
soon after MH800 removal (1), and 24 hours later (). Observations of erythema were
scored according to the Draize scale for scoring skin reactions. Data are expressed as mean
+ SE of results from 3-5 mice.
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Fig. 34 The frequency of OVA-specific cytokine-secreting cells in splenocyte of C57BL/6
mice by transcutaneous vaccination using MH800 containing OVA and TLR-L. C57BL/6
mice were transcutaneously vaccinated two times at 2-week intervals with OVA in
combination with or without either MPLA or ODN1826. Two weeks after final vaccination,
single-cell suspensions of splenocytes (A) or lymphocytes (B) were prepared and the
ELISPOT assay was performed after stimulating the cells with 1 mg/mL. OVA for 24 h.
The levels of OVA-specific IFN-y and [L-4-secreting cells were examined by individual
cytokine-specific ELISPOT assay. Mice were intradermally vaccinated 2 times weekly
with OVA as i.d.. Data are expressed as mean * SE of results from 3-5 mice.
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Fig. 35 Systemic side effects induced by TCI using TLR-L-containing MH800. C57BL/6
mice were applied with MH800 containing OVA in combination with or without either
MPLA or ODN1826 on day 0 and 14. (A) Body weight change of these mice was
measured. Data are expressed as mean = SE of results from 3-5 mice. (B) Organ weight of
these mice was measured on day 28. Data are expressed as mean + SE of results from 3-5
mice. (C) GOT, GPT, and creatinine in the sera collected from these mice on day 28 were
measured. Data are expressed as mean + SE of results from 3-5 mice.
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(B) TLR4 TLRY
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Fig. 36 Expression of TLR4 and TLR9 on LCs, KCs, and dDCs. Epidermal cells and
dermal cells were isolated from skin of C57BL/6 mice (A) or C3H/He mice (B) and were
stained with anti-MHC class II antibody and anti-CD11c antibody, respectively. After that,
these cells were stained with anti-TLR4 and anti-TLR9. For intracellular detection of TLR,
cell fixation-permeabilization was performed before staining with antibodies. These cells
were analyzed for the expression of TLR4 and TLRY by flow cytometry. LCs and KCs
were gated by MHC class II positive cells and negative cells on FSC-SSC dot plot of
epidermal cells, respectively. dDCs were gated by CD11c positive cells on FSC-SSC dot
plot of dermal cells. Black histogram represents non-staining group, and red histogram
represents staining group.
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Fig. 37 Cytotoxic effect of TLR-Ls for LCs, KCs and dDCs. LC, KC and dDC were
isolated from CS57BL/6 mice cultured at 1 x 10% cells/well with 10 ug/ml OVA in
combination without or with 0.1, 1, or 10 ng/ml each TLR-L. After 24 hours, cell viability
was assessed by Crystal Violet staining (A) and WST-8 assay (B). Results are expressed as
the mean + S.E. of triplicate cultures.
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Fig. 38 Expression pattern of cell surface marker on LCs and dDCs from C57BL/6 mice or
C3H/He mice stimulated by TLR-Ls. LCs and dDCs isolated from C57BL/6 mice or
C3H/He mice were cultured at 5 x 103 cells/well without (black histogram) or with 10
ug/ml MPLA (blue histogram) or ODN1826 (red histogram). After 24 hours cultivation,
cells were stained using mAbs of the indicated specificities and analyzed by flow
cytometry. Gray histogram represents non-staining group. X-med shows the medial MFI
value. X-mean shows the average MFI value.
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Fig. 39 Cytokine profile of LC, KCs and dDC from C57BL/6 mice or C3H/He mic
stimulated by TLR-Ls. LCs, KCs and dDCs isolated from C57BL/6 mice (M) or C3H/He
mice ([J) were cultured at 5 x 10° cells/well with or without 10 pg/ml MPLA or
ODN1826 each. After 24 hours cultivation, cell free supernatants were collected, and TNF-
a (A), IL-1B(B), IL-6 (C) and IL-12 (D) production level were measured by ELISA.
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Results are expressed as the mean * S.E. of triplicate cultures.
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