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Efficacy #1 Nanosphere can allow uncharged compounds to be iontophoresed. rovitamin g
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Results of the iontophoresis of Nanosphere
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Nanosphere, of which outer shell membrane is composed of vitamin-C derivatives including APPS

or EPC, is negatively charged.

o TODEE. BRAZFILIRVKDZFT ) AT« VICBEITDZECKDAAZBANAIREC/RD,

After being included in the core of Nanosphere, an uncharged component can be iontophoresed.
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Efficacy #2 Enhancement of the stabilities of vitamin-C derivatives composing the outer shell of Nanosphere
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L-Value (40°C) APPSIZES = > CEREMIFED T A 1)L E BED 3 #E(C
120 LU 106 108 R DIRBRFHIBENFH DN D,
100 H10 " APPS is known to brown with the passage of time due to the decomposition
of ascorbic acid, and this is a characteristic phenomenonfound in vitamin-C
3 92 derivatives.
5 50 91
(3 - —— L Cont
£ = Ln€ COBEBRSKEFBL. S LTS R T« 7ICE
5 9 &UJZAPPS(NMC) &, 38R (7K) (CAPPSESRRRL T
20 EHI(CEMISEE UIZITD%E(Cont) & T, BidEZ
0 KRIEEFETHDIUEZLEE UTZ(APPS 2%).
0 40 go  days For investigating the enhancing effect of Nanosphere on the stability of
vitamin-C derivative by using this browning phenomenon, the colors of two
dispersions; (1) APPS (2%) incorporated as an outer-layer material in

Nanosphere (NmC in the graph), and (2) simple aqueous dispersion having
APPS (2%) and base materials (Cont.), were compared for 80 days. The

-7 stabilities of both samples were compared by using L-value that indicates
FTIAIAT the brightness.

Nanosphere
&2  Results
> ~O—-)b
Control Control : BIULULMBEIRKRMA R SN/,

A strong browning was observed.

Nanosphere : {§ZIRKROMIE =Nz,

Browning was found to be suppressed.
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Efficacy #3-1 Enhancement of the stabilities of included components (MW < 1,000) in Nanosphere
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| & / 4 = L Nme Asta | Carotenoids, having a strong singlet oxygen scavenging ability,
9 800 / j such as astaxanthin, are known to be unstable in formula and
1 = = I destructed by oxidation easily even with the presence of
i 750 1 antioxidants, resulting in the bleach of their colors.
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containing 0.05% carotenoid ' '

Control

&R  Results
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By encapsulating carotenoids in Nanosphere, their stabilities
were improved.
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Efficacy #3-2 Enhancement of the stabilities of included high-molecular weight components in Nanosphere

-Included component: basic fibroblast growth factor (bFGF) (MW: approximately 18,000)-

NANOSPHERE
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o PIMYOTIV Samples

1= &a: basic fibroblast growth factor (bFGF) — 3% #918,000

T4 TS ARR®RAT L —500 (bFGF 500mgEH), RIAREZBHIKL.OMLISERFL. 0.2mLT « )L —(J@E(5.0mg/1.0mL).

N7z TEBRIOBEEE. 0.2mmI v LY —(CBELEE0ZANE U TRV,

Standard sample: basic fibroblast growth factor (bFGF) (MW: approximately 18,000)

Fibralst®Spray500 containing 500 mg bFGF was dissolved in highly purified water 1.0 mL, and the solution was filtered through 0.2 um filter,
resulting in bFGF stock solution (the final concentration: 5.0 mg/mL). Upon experiment, the stock solution was dissolved in the following
solvent, and the solution was filtered through 0.2 um filter, resulting in experimental solution of which bFGF (general name: Trafemin)

was fixed to be 250ug/10 mL.

o BIE Solvents
>+ IRXTa47

Nanosphere

E7)LO>EENa
Sodium hyaluronate

o ZfF Store condition
20°C 1AM
At 20 °C for 1 month
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Results of the stability test of bFGF formulae(The potency of bFGF at one month) ovitamin q
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Sodium hyaluronate Nanosphere
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Compared with hyaluronic-acid formula, Nanosphere formula was found to keep high bFGF potency value.

e
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The results indicated that Nanosphere was quite valuable for enhancing the stability of bFGF.
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Efficacy #4-1 Enhancement of the permeations of Nanosphere included components (MW < 500)
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The permeation test of retinol derivative formula included in Nanosphere to three-dimensionally cultured cutaneous tissue model was performed.

RT-APP-NCOKRERRTEE (F. HEIFZEZZ1IK/HTE. JFEEARLIDARICE S (p>0.01).
RTREE. IFBEALDARICEL., T, KETOHREEREGXIDRIREEINTZ,

Wi(C3~ 1285 TI&. RT-APP-NCEF /LB

As a result, retinol (RT) concentration in the tissue cultured with retinol derivative formula included in Nanosphere was found to be significantly lower than that of non-included
sample at 1 h after removing formula(p < 0.01).
In contrast, at 3~12 h, RT concentration in the cultured with retinol derivative formula included in Nanosphere was found to be significantly higher than that of non-included
sample, and the longevity of RT in the tissue model was elongated further.
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A sustained release function
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-The permeation tests of GFP (MW: approximately 27,000) formulae to cultured skin-

HEQRL —Y—HAMRIC K S GFPODTH

= —
The observation of the distribution status of GFP with a confocal laser scanning microscope q=]E Z. B ZRY
In the photographs, the green and blue colors indicate and , respectively.

[E7)LO>ESER] [EPC /X T« 7]

Treated with hyaluronic-acid solution Treated with EPC Nanosphere

T IRTA TV ICKDEDFEDGFPRERFTREL TLE,

Nanosphere can allow high molecular-weight GFP to permeate into dermis.
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Clinical Test the anti-wrinkle effect
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Topical application of lotion and cream containing Nanosphere.

{ERRE] Before 15 8B% After 1 months

AlFZF
Right cheek

EIFE ’
Right cheek
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Data were taken from the seminar for dermatologists of ITO Co. Ltd.
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Effect of Nanosphere

VCZEET

FTIRAT 4 7 OWRREAERR T D
E5=> CHEARDOLTEM DM E
Improving effect on the stability of Vitamin-C
derivative composing Nanosphere

fibroblast,etc.
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Various effects of Nanosphere alone.
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Allowing non-electrical charged compounds to be
iontophoresed.
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Allantoin VC, which expect the effect of both of allantoin and vitamin C
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