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Improvement of Melanin Production and Skin Tone by Fullerene
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Abstract This study investigated whether the whitening effects of fullerene serum occurred through improvement of
melanin production and skin tone and evaluated its potential for use as a cosmetic material for adult women aged
30-55 with dull skin color and pigmentation. Subjects were divided into a control group with fullerene-less serum
(B) and an experimental group with serum containing 0.1% fullerene (A) and evaluated over 8 weeks. Visual
assessment and measurement of skin conditions (melanin index, skin brightness) were conducted before use of and
4 and 8 weeks after use of the product, and a questionnaire survey and safety assessment were conducted at the end
of the experiment. The results revealed that the highest decrease was 0.37% in the experimental group (A) after eight
weeks of use of the product, but that this difference was not statistically significant. Moreover, no significant
differences were observed upon inter-group comparison. Evaluation of changes in the melanin index and inter-group
comparison revealed a significant decline in the experimental group (A) at all time points. Additionally, the L* value
(skin brightness) of the experimental group (A) showed a significant increase (improvement) after eight weeks, while
in inter-group comparison revealed a significant increase (improvement) at all time points (4 and 8 weeks later)
(»<0.05). Based on a questionnaire survey of efficacy, positive response rates such as improvement of the target parts
on week 8 were high in terms of 'improvement of skin color.! Moreover, the safety assessment revealed no adverse
reactions. In conclusion, serum containing 0.1% fullerene revealed improved melanin production and skin tone
(brightness) and confirmed its potential for use as a cosmetic material with brightening efficacy. Taken together, the
results of this study indicate systematic investigation of the effective application and cosmetics formulations of this
product are warranted.
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Selection of research subjects

The grayish skin color or skin
pigmentation (n=22)

&

Pre-test machine measurement

Skin melanin index, brightness of skin tone(L*value),
Visual evaluation measurement

0

4 weeks after the use of the test product Machine
measurement and visual evaluation/ Questionnaire survey
* Morning and evening after cleansing — Organize skin

texture with tonic — Serum (A / B) is determined and applied
to the face of the appropriate amount
half / B (fullerene 0.1% containing ), half / A (fullerene
containing no)

&

8 weeks after the use of the test product Machine
measurement and visual evaluation / Questionnaire survey
* Morning and evening after cleansing — Organize skin
texture with tonic — Serum (A / B) is determined and applied
to the face of the appropriate amount
half / A (fullerene 0.1% containing ), half / B (fullerene
containing no)

{

Statistical analysis

Fig. 1. Test plan.
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Table 1. Product composition table

Serum Ingredients
experimental
group(A) Control product (B) + fullerene (0.1%)

Fullerene 0.1%

Purified water, Hydrogenatedlecithin,
Ceramide Enfee, Octyldodecanol,
1,2-hexanediol, Caprile Glico, Butylene
glycol, Butyleneglycol dicaprylate/dicaprate,

Control product Share butter, Glyceryl stearate, Phage - 100

(B) stearate, glycerin, Macadamia seed oil,
Serum without Sodium hyaluronate, Stearyl alcohol,
fullerene Cetearyl alcohol, Cetearyl alcohol,

Grapefruit extract, Cyclopentasiloxane,
Dimethicone, Stearic acid,
Cyclohexasiloxane, Flecken, Carbomer,
Sunflower seed oil, Glutamic acid,
Adenosine

Table 2. Sample information

experimental group(A)T: Serum containing 0.1%

:;z:;neleof fullerene
P Control product (B): Serum without fullerene
Sample experimental group(A): milky white serum type
Properties Control product (B): milky white serum type
S
amplc 8 weeks
period
After cleansing the morning and evening, after
How to adjusting the skin texture with the skin, apply
use sample an appropriate amount to the face of the face (A

/ B)

Product use

The whole face (half / A, half / B)
area
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Table 3. Subjects’ Skin Characteristics (n=22)
. . Frequency o
Classification (number) ratio(%)
Sensitive to Yes 0 0.00
environmental stimuli No 22 100.00
Sensitive to environmental Yes 6 27.27
stimuli No 16 72.73
After using cosmetics Yes 0 0.00
(Stinging, itching) No 22 100.00
o Yes 0 0.00
Cosmetic side effects
No 22 100.00
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Table 4. Subjects’ General Characteristics (n=22)
Classification iﬁq;eb:)y ratio(%)
30 years old 12 54.55
age 40 years old 9 40.91
50 years old 1 4.55
Dry 8 36.36
normal 4 18.18
Skin type oil 0 0.00
Combination 10 45.45
Problematic 0 0.00
White 3 13.64
Skin color usually 10 45.45
Black or dull side 9 4091
. Soft piece 6 27.27
Skin surface usually 11 50.00
condition -
Coarse pieces 5 22.75
Shine 5 22.75
Skin sebum usually 12 54.55
Lack also 5 22.75
Do moist 0 0.00
Skin moisture usually 9 40.91
Dry 13 59.09
Thin 11 50.00
Skin thickness usually 8 36.36
Thick side 3 13.64
Frequency of color 0 ~ 1 time 12 54.55
makeup 2 ~ 3 time 4 18.18
(1 week) 4 ~ 5 time 4 18.18
Almost every day 2 9.09
Outdoor Time Less than 1 hour 4 18.18
1 ~ 3 time 16 72.75
More than 5
hours 2 909
Sleep time (1 day) Less than 5 hours 0 0.00
Sleep time (1 day) 5 ~ 8 hours 17 77.27
Mokr;:gan 8 5 2275
I will not. 22 100.00
. Less than 10 pieces 0 0.00
Smoking More than 10
(1 day) . 0 0.00
pieces
More than one 0 0.00
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Table 5. Changes in the Scores of Visual Inspection
on Skin Color before and after the Use of
the Product

Mean . Growth
Group week M) S.D Sig. rate® (%)
0 5.36 0.79 - -
experiment
al group 4 5.36 0.79 1.000
(A)
8 5.34 0.81 0.329 v0.37
0 5.36 0.79 - -
control
group 4 5.36 0.79 1.000 -
B)
8 5.36 0.79 1.000 -

% Mean value: Decreases skin color as it decreases.

% Significant difference at *p<0.05, **p<0.01,

***p<0.001 compared with before application.

% Growth rate®: (Wx - Wo0)/Wox100, calculated by mean
value
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Table 6. Comparison of Changes in Visual inspection
on Skin Color between the Groups before

and after the Use of the Product (n=22)
‘;’; ;ﬁdgf df Sl‘;lz:fe F  Sig# scheffe
squares

4 0.000 1 0.000 0.000 1.000 NS

8 0.011 1 0.011 1.000 0.329
% 7 Significant difference : *p<0.05, **p<0.01,
***p<0.001 compared with control group,
N,s : not Significance
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Table 7. Changes in Melanin Index before and after
the Use of the Product
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Table 8. Comparison of Changes in Melanin Index
between the Groups before and after the

Group week | Mean oo Sig Growth Use of the Product (n=22)
- " O (0,
MD rate” (%) we Typelll Sum Mean .
. 0 14544 642 - - &k ofs s F Sig 7 scheffe
experimenta : : quarcs quare
1 group 4 140.06 655 0.001™" ¥3.70 4 206.122 1 206122 9774 0005  b<a
A
@ 8 13838 626 0.000"*"  W48s 8 427505 1 427505 16203 000"  b<a
Control 0 14599 6.25 - - #* 7 Significant difference : *p<0.05, **p<0.01,
group 4 143.67 6.30 0.076 1.59 ***p<0.001 compared with control group
% scheffe : a (experimental group), b (Control grou
®) 8 14333 608 0057 1.82 (exp group), b ( group)
3% Mean value: Decreases skin color as it decreases.
% Significant difference at *p<0.05, **p<0.01,
#*%p<(.001 compared with before application. Ul € grow(A)  ~#=C group(B)
3% Growth rate®: (Wx - W o0)/W o x100, calculated by mean value 15.00
150.00 T
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7h 2 S AL, sl S7F skl o (p<0.01 Table 10. Comparison of Changes in Skin Brightness
p<0.001), L*value HNF7FH&2 AlETHA)7F AFAHE between the Groups before and after the
8% T A|A ] 0.96%= eIt o]} e A= Al Use of the Product (n=22)
(A 58 Zejel ARl FRe] ur)E e ‘:lf Ty;’;m df  MS F Sig.#  scheffe
£ SCE L*values 0] 358 /el G422 dd& 4 2801 1 2801 12495 002"  b<a
nXE Ao R oyl B dAe BAY o] dika} 8§ 4527 1 4527 17589 0.000%**  b<a
2 35 A E28] AP AN Jung F{29]9] @ K7 Sienificant difference : *p=0.05, **p<0.01,
B p<0.001 compared with control group
U] ‘ﬂ ET;](:] < 01‘9'6]' }\'L]TL]' 'ﬁ‘ 51' Z]'?-’] Pﬂ L ] % scheffe : a (experimental group), b (Control group)
WA E, Lee[10]9] 282 FEE(1.0% M9 I3
v g} Aol A thxwt Bk Ato] L*value 35
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Wb W] BRI} el au itk An | mw :
-AFEFS A = A Eo LR ul 62.50 i
S fAfstale, seb el guel o) v | e S
S$4E 2AzAe 1 P S BAsnh, | —r—
61.50
61.00
Table 9. Changes in Skin Brightness before and after 60.50 o w o
the Use of the Product (n=22)
G , Men si Growth Fig. 3. Changes in Skin Brightness before and after the
R (Y 0 Use of the Product
- 0 61.56 1.81 - -
experiment
al group 4 61.87 0.79 0.001** A0.50 35 AE‘LE_ "37|‘
8 62.15 0.81 0.000 A0.96 3.5 O" g_ .*él_i‘ %7}
control 0 61.68 187 ~ _ A= /\]-%— 4 —6} 8T & Al- At dAtEe] A
group 4 61.63  1.88 0.560 v0.08 ] o
®) 8 6182 1.3 0.087 A0 sl HHd AFe feel] dd Wb Avke

% Mean value: Decreases skin color as it decreases.

% Significant difference at *p<0.05, **p<0.01,

***p<0.001 compared with before application.

% Growth rate®: (Wx - Wo)/W o x100, calculated by mean value
3% scheffe : a (experimental group), b (Control group)
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Table 113} 2t}

Table 11. Questionnaire evaluation result about efficacy

(n=22)
control group(B) ex;?:;il;al

Classification Week ... satisfact ... satisfact

Positive . Positive .

response %) response ( 0/:)

Degree of skin color 4 6 2727 11 50.00
improvement 8 14 63.64 13 59.09
1. The skin seems 4 13 59.09 18 81.82
to be moistened. 8 17 77.27 20 90.91
2. The skin seems 4 18 81.82 19 86.36
to be soft. 8 17 77.27 18 81.82
3. Skin appears to 4 12 54.55 13 59.09
be trimmed. 8 16 72.73 16 72.73
4. The skin tone 4 12 54.55 13 59.09
seems to be lighter 8 13 59.09 14 63.64
S. The skin seems 4 11 50.00 12 54.55
to be strong. 3 14 63.64 17 77.27

» Survey scale 7: 0, no change/ 1, I do not know whether a slight
change is felt/ 2, feeling a little improved/ 3, feeling improved/ 4,
greatly improved, Subjects who respond positively (%): 2~4
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Table 12. Safety assessment: skin adverse reaction

Classification Subjective stimulation (S)Eﬁfltllu‘;e
EV;E?}T"“ Sympom A B C D E F G H I J K
weakness 0 0 0 O O O O O O O O
4W midde 0 0 0 0 0 0 0 0 0 0 O
Seve,e 0 O O O O O O O O O O
weakness 0 0 0 O O O O O O O O
W midde 0 0 0 0 0 0 0 0 0 0 0
Severe 0 O O O O O O O O O O
Number of adverse 00 000000 0 0 0

events(total)

A: Ttch, B: Stinging pain, C: Stiffen, D: Burning, E: Tingling, F: Stiffness,
G: strain, H: Erythema, I: edema, J: Keratin, K: Poruge(jopsal)
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