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Abstract This study has purposes : evaluating how safe the skin is when applied with the
Spicules-containing cosmetic, and whether Diamond-spicules is permeated into the skin and
showed the efficacy of the active ingredients well. For these aims, women in their 30s and 60s were
surveyed for skin irritation and changes after applying cosmetics to their skin for four weeks. As
a result, Spicules-containing cosmetics were safer on the skin than general functional cosmetics,
and in particular, in the case of cosmetics containing Diamond-spicules, statistically significant
results (p{.001) were obtained in improvement of anti-wrinkle, firmness, moisturizing, whitening,
alleviation of inflammation, and sensitivity. Thus, It has been proved Diamond-spicules containing
functional active ingredients, not only as transdermal delivery system, but also can be used as
multifunctional cosmetic material.
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Table 1. Formulation of cream (C, E1, E2)

Ingredient Unit(%)

Sterile water 55.98
Disodium EDTA 0.02

W Glycerin 2.00
1,2-Hexandiol 1.00

Grape seed oil 25.00

0] Olive wax 3.70
Cetyl alcohol 1.30

At St water ©F Sgedes €07 100
Niacinamide 4.00
Squalane 2.00

A-2 Tocopheryl acetate 1.00
Rh-Oligopeptide—1 2.00

Napre 1.00

Total weight 100.00

Abbreviations: W/B, water base (Sterile water, daihan
sterile water for irrigation, Korea; Disodium EDTA, Korea;
Glycerin, water soluble liquid type, Koera; 1,2-Hexanediol,
Korea); O/B, oil base (grape seed oil, vitis vinifera oganic,

cold press, virgin, Spain; olive wax, cerearyl olivate &
sorbitan olivate, waxy solid flake type, ltaly, Cetyl alcohol,
waxy white flakes, France); A-1, differential additives
depending on the test group (Sterile water, C group;
Spicules, E1 group, Hydrolyzed Sponge, Spongilla powder
98%), Korea: Diamond-spicules, E2 group, Hydrolyzed
Sponge impregnated by functional active compounds,
Spongilla powder 98%), Korea); A-2, differential additives
(Niacinamide, Niacinamide powder 100%, India; Squalane,
colorless liquid, USA; Tocopheryl acetate (Vitamin E
acetate), VYellow & strong viscoys liquid, Switzerland,
Rh-Oligopeptide-1, white milky solution, Korea; Napre,
Zanthoxylum piperitum fruit extract & pulsatilla koreana
extract & usnea barbata (Lichen) extract, water soluble
liquid type, Koera).
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Table 2. Reliability of measurement tools

Cronbach’s  Mean of

Category N1 N2 a A
Safety evaluation for skin 30 9 763 723
Skin condition before trial 30 15 .808 .796
Skin condition after trial 30 15 .988 .987

Abbreviations : N1, Number of samples; N2, Number of
Questions; Mean of A, Average of Cronbach alpha value
coefficients when entries are deleted.
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Table 3. Result of safety evaluation for skin

Variable N M SD (oS SS df MS F (p)
C 10 2.90° 738 63.33 4.200 2 2.100 6.300
Erythema E1 10 3.50° 527 83.33 9.000 27 333 (.005™)
E2 10 3.80° 422 93.33 13.200 29
C 10 3.50 707 83.33 867 2 433 1.671
Edema E1 10 3.80 422 93.33 7.000 27 259 (.203)
E2 10 3.90 316 96.67 7.867 29
C 10 3.10 876 70.00 2.600 2 1.300 2.786
Scaling E1 10 3.30 675 76.67 12.600 27 467 (.074)
E2 10 3.80 422 93.33 15.200 29
C 10 3.50 850 83.33 867 2 433 1.300
ltching E1 10 3.80 422 93.33 9.000 27 333 (.285)
E2 10 3.90 316 96.67 9.867 29
C 10 3.60 516 86.67 467 2 233 0.851
Stinging E1 10 3.70 675 90.00 7.400 27 274 (418)
E2 10 3.90 316 96.67 7.867 29
C 10 3.60 516 86.67 267 2 133 0.643
Burning E1 10 3.80 422 93.33 5.600 27 207 (.594)
E2 10 3.80 422 93.33 5.867 29
Dryness C 10 3.10° 876 70.00 3.800 2 1.900 5.457*
(tightness) E1 10 3.80° 422 93.33 9.400 27 348 (014"
E2 10 3.90° 316 96.67 13.200 29
C 10 3.30° 483 76.67 1.667 2 833 4245
Pricking E1 10 3.80° 422 93.33 5.300 27 196 (.045%)
E2 10 3.80° 422 93.33 6.967 29
C 10 3.60 516 86.67 467 2 233 1.286
Pimple E1 10 3.80 422 93.33 4.900 27 181 (274)
E2 10 3.90 316 96.67 5.367 29
Eve C 10 3.50 527 83.33 600 2 300 1.227
stimulation E1 10 3.50 527 83.33 6.600 27 244 (377)
E2 10 3.80 422 93.33 7.200 29
"p<.05, “p.01

Abbreviations: C, control cream group; E1, trial group 1;
M, mean of a group; ® & ° subset for a-level =

E2 group, trial group 2, trial cream made according to Table 1;
0.05 by post hoc test (Tukey's test), unmarked is the same subset

group; SD, standard deviation of a group: CS, Score converted to 100 points of the mean, {(mean-1)/(4-1)}x100; SS,
sum of squares; df, degree of freedom for each variable; MS, mean squares (the sum of squares divided by the df); F,
the test statistic from the F-test by one-way ANOVA; p, significance probability value by post hoc test (Tukey's test,

multiple comparisons).
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Table 4. Subjective evaluation of skin improvement

Measurement Interaction effect Multiple comparison
Variable (Mean+SD) (time * group) (LSD)

Before After SS df MS F (p1) ti—t; SE P2

C 230:483 260+ 516 -30 197
Brow wrinkles  E1  2.20+632 410+ 316 9733 2 4867 (1.(2)36%9‘?) 190 227 000
E2 2.50+.527 460516 -2.10 .000™
C  2.00£000 2,60+ 516 -600 009"
Crow's feet  E1  1.90+316 410:568 11200 2 5600 fg;(‘ﬁ?) 220 214 000"
E2 200+471 4,60+ 516 260 000

c 1.90+.316 230+ 675 -40 083
Nasolabial folds — E1 1.60£.516 4.20+.632 15,433 2 7.717 (?3(')3(;%15 -2.60 222 .000™
E2 210:568 4,60+ 516 2550 000
C 210:568 2.10+.568 00 1.000
Neck wrinkles ~ E1  190+316 420632 16900 2 8450 (?36%99) 230 208 000"
E2 230:483 450+ 527 220 000

c 1.90+.316 210+738 -20 396
Eve bag Bl 180:422 4204632 16900 2 8450 fg(')‘(‘ﬁ% 240 232 000"
E2  220:422 4.70+483 2550 000

c 1.80+.422 2.00+ 667 -20 384
Oral angle  E1 180:422 410738 14700 2 7.350 (?g(')é?l) 230 22 000
E2 220:632 450+ 527 =230 000

c 1.80+.422 220+ 632 -40 103
elass'iiizi . Bl 170:675 410+738 14800 2 7.400 fg(')éﬁ*?) 240 237 .ooo::

E2 220:632 4.80+422 260 000
c 1.80+.422 1.80£.422 00 1.000
dSrI:isri]ty E1 160:516 420632 22533 2 11267 fg(')gﬁf) 260 .81 000
E2 200+471 4,60+ 516 260 000

C 210:568 2,50+ 527 -40 058
Mn"jg‘lt;'sr'gg Bl 170:675 4404516 16233 2 8117 fg(')%ﬁ% 270 202 000
E2 230:483 4.80+422 2550 000

C 1.80+.422 2.40+ 699 -60 018’
Moisturizing ~ E1  1.80+.632 440+516 13333 2 6667 (?g(')g%ﬁ‘) 260 237 000"
E2 220:789 4.80+422 260 000
c 1.80+.422 2.40+ 699 -60 006"
Tightening E1 1.80+.632 4.40+516 14.033 2 7.017 fg(')éﬂ) -2.60 201 000"
E2 210:316 4.80+422 -270 000
C 1.60+516 240+ 516 -80 005"
Skin darkness  E1  1.90+568 4204632 8633 2 4317 (1_5(')%9% -230 260 000"
E2  210:738 4,60+ 516 2550 000
C 1.60£.516 240516 -.80 .005™
Whitening E1 100568 4204632 8633 2 4317 (1_ 56%9% 230 260 000"
E2  210:876 4,60+ 516 2550 000
C 270t675 2.70+ 483 00 1.000
Pimple E1 2.60+.699 4.00+.667 15.700 2 7.850 (1_ g(')%?,?) -1.40 327 000"
E2 24041174  4.90+316 2550 000

C 270t675 260+ 516 10 712
Sensitiveness  E1 2.60+.699 400+667 14700 2 7.350 58(')‘(‘)?% 140 268 000"
E2  260+966 4.90+ 316 =230 000

"0¢.05, “p¢.01, "'p¢.001, N=30

Abbreviations: ps, significance probability value of the F statistic; p2, significance probability value by least significant
difference for multiple comparisons (time*group); t; were measurements before critical trial; t, were measurements
after critical trial; p, significance probability value by pared samples t-test.; the others were the same as Table 3.
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Observed changes

After

Before

After

a. Changes of the brow

Before

wrinkles.

b. Changes of the crow'’s

feet.

c. Changes of the

nasolabial folds.

d. Changes of the neck

wrinkles.

Before

e. Changes of the eye bag.

f. Changes of the oral

angles.

g. Changes of the skin

elasticity & density.

h. Changes of the skin

darkness & whitening.

i. Changes of the pimple.

Fig. 1. Observed changes of skin before and after treatment with trial cream (E2) for 4 weeks.
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