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ABSTRACT

Skin care has become more essential as individuals age, and those interested in skin
care are getting more concerned about wrinkles. It is common for persons who have dry skin to
seek treatment via the use of anti-aging vitamins, nourishing lotions, and other skin moisture
augmentation techniques. Finding ways to cut healthcare costs while maintaining quality should be
a remarkable achievement.

Astaxanthin is a powerful antioxidant that is sometimes referred to as the "King of
Antioxidants" because of its exceptional properties. Additionally, multiple clinical studies have
shown that it may slow the skin's natural aging process. Because astaxanthin has a long half-life, it
is possible to use fewer doses while still maintaining the effectiveness of the supplement. This
research was carried out as a therapeutic clinical trial using a study-based design, as described
above. It was an eight-week randomized, double-blind clinical experiment in which Thai female
volunteers participated in a randomization process. The researchers tested 51 people aged 3045
years with a BMI ranging from 18.5-29.9 using blocked randomization, with participants being
divided into two groups. A total of 4 mg of astaxanthin was administered to the control group on a
daily basis, whereas the experimental group got 4 mg of astaxanthin every other day. The Cutometer
MP580 was used to analyze the skin attributes of all of the individuals. The Cutometer MP580
measured four skin parameters: skin elasticity, skin hydration, TEWL, and melanin index.
Astaxanthin was used to photograph participants' faces and measure their satisfaction at the

beginning of the study and eight weeks after they finished taking the supplement.



Results demonstrated that both the experimental and control groups saw an increase in
skin elasticity (P<0.001, 95% of confidence level interval [CI] 0.14, 0.22 and P<0.001, 95%
confidence level interval [CI] 0.12, 0.18, respectively) after the application of the treatment.
Furthermore, there was no difference in the improvement in skin elasticity between the two
treatment groups. The skin moisture level increased significantly in the control group (P = 0.003,
95% of confidence level interval [CI] 1.48, 7.57) and showed a strong tendency to improve in the
experimental group (P = 0.052). In either group, there was no statistically significant improvement
in the TEWL or the melanin index.

In conclusion, taking 4 mg of astaxanthin supplements every other day was able to
significantly improve skin elasticity with no difference from taking astaxanthin daily. Furthermore,

taking astaxanthin every other day tends to improve skin moisture content.
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2) Anti-inflammatory activities
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Stratum corneum

W Stratum lucidum
. Stratum granulosum

;f Stratum spinosum
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b Llﬁﬂﬂi1ﬂﬁ$f§ﬂﬂ"uENN’JGHHWHQﬂ'IW%H

A : NN 2.4 a: Farage, M. A., Miller, K. W., Elsner, P., & Maibach, H. L. (2013).
Characteristics of the Aging Skin. Advances in wound care, 2(1), 5-10.
NN 2.4 b:

https://en.wikipedia.org/wiki/Stratum_corneum#/media/File:Epidermal layers.png
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ANUFIvoIAIMITINNaa luyuys

q

Author, Year Dosage Duration Sex Population Age Clinical Outcomes
parameters

Yamashita, 4 mg/day 6 wks. F 49 45-50 -Inspection by -Decreased fine wrinkles

2006 Dermatologist -Increased moisture
-Photographs content, skin elasticity
-Skin moisture -reduced visible signs of
-Elasticity aging

Park, 2010 ) 2or8 8 wks. F 42 20.2-22.8 -Reduced DNA damage

mg/day biomarker

-Increased NK cells activity,

T-cells, B-cells, IL-6

Tominaga, 6 mg/day + = 8 wks. F 30 20-55 -Photographs -Decreased wrinkles,
2012 topical I -Elasticity age spot size, TEWL

ASX (2ce -Skin moisture -Increased elasticity

of 78.9 uM ‘ -TEWL -Improved skin texture

| solution) -Age spot
‘ -Skin texture
A ) N -Sebum gil 2 W 8

Tominaga, 6 mg/day 6 wks. M 36 20-60 -Photographs -Decreased wrinkles,
2012 -Elasticity TEWL

-Skin moisture
-TEWL
-Age spot

‘ -Skin texture

-Sebum oil
Yoon, 2014 2 mg/day + = 12 wks. F 44 - >40 -Elasticity -Increased viscoelastic
collagen -Skin moisture parameters, procollagen
hydrolysate -TEWL type I
3g/day -Decreased TEWL, MMP-1,

MMP-12
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M3199 2.1 (AD)

Author, Year Dosage Duration Sex Population Age Clinical Outcomes

parameters

Phetcharat, 4 mg/day | 8 wks. M 34 35-65 -Photographs -Both improved skin
2015 (Rose hip 3 E -Elasticity elasticity, decrease Crow’s
g/day Vs. -Skin moisture feet wrinkle depth
ASX 4 -Increased moisture
mg/day) content
Tsukahara, AST 8 wks. F 20 30-35 -Elasticity -Increased moisture
2016 | containing -Skin moisture Content, texture & elasticity
drink (3 mg -TEWL -Reduced skin erythema
J of AST)
Tominaga, 6or12 16 wks IF 65 35-60 -Photographs -Decrease wrinkles
2017 mg/day -Elasticity parameters, [L-1(X
-Skin moisture
| -TEWL
Cl;lyk, 2017 4 mg/day 4 wks _M(17) 31 40-80 -Decreased MDA
F(14) -Decreased RSSC (residual

skin surface components)

Ito, 2018 4 mg/day 9 wks M(2) 23 30-59 -MED -Increased MED

" FQ21) -Photographs -Decreased loss of
-UV & skin moisture from skin

moisture -Improved skin texture
-UV & TEWL
i N
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Assessed for eligibility (n=51)
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CHECK CALIBRATION CERTIFICATE

Manufacurer's name:
Manufacurer's address:

Probe: Name:

Cutometer calibration

mMMumwmwmuﬁammlwmmmmmmw

As enclosure 1o the CALIBRATION CERTIFICATE.

Courage + Khazaka electronic GmbH

Mathias-Briiggen-Strage 91
50828 Koln, Germany
++ 49 221 - 956499 - 0
++ 49 221 - 956499 - 51

Cutometer 2mm
16518924

smbwpphdbythccwaan -Khazaka electronic GmbH (Germany) Qualty

Assessement Laboratory.
standard reference value is 750, The penetration depth is measured within a value range of 0-1700,
mmc&pbyumvalmwmmmm under (he standard environmantal conditions 10 run the device

-Tmmm
- Relative humidity: 50210%

- in these ranges, the cakibration accurance (error) is 4% within the 200-1700 unils measurements.

Cutometer calibration check
Upper reference value: - 780)
Lower reference value: 720 - l
n | Upper [Lower MWE ‘ ;: M A A
1] 780 | 720 | 750 | 750 790
2 {780 | 720 | 750 | 751 | = =
3| 780 | 720 | 750 | 751 740
41 780 | 720 | 750 | 751 730
5] 780 | 720 | 750 | 752 ] 720 % - .
- 710 ~--a---Spalte C
Measure value (mean): | 751,0 | g -« 3 ==~ Spaite E
Measure value (dispersion):| 0,7 | ; ; ;
(dispersion accepted) :  -30

Cologne, 22.12.2016

In charge of product check calibration:  SL

-

M uaaeluSuTeUAT09A5I9 Cutometer dual MPAS580
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CHECK CALIBRATION CERTIFICATE

As enclosure to the CALIBRATION CERTIFICATE,

Manufacurer's name: Courage + Khazaka electronic GmbH
Manufacurer's address: Mathias-Briiggen-Strale 91

o 50829 KdIn, Germany

&7 ++ 49 221 -956499 -0

++ 49 221 - 956499 - 51
Probe:  Name: Sebumeter
SIN: 16508849

Sebum calibration

The device calibration Is done according 1o the device manual and with extra informations, and against one standard
sample supplied by the Courage-Khazaka electronic GmbH Quality Assessement Laboratory.

This standard reference value is 136, The sebum is measured within a value range of 0-350. These values are related to
an experimental scale vaiue for skin types.

The device display shows values with £20 units tolerance under the standard environmental conditions to run the device
calibration:

- Temperature 20£5°C

- Relative humidity: 50210%

- In these ranges, the cafibration accurance (error) is 5% wilhin the 50-350 units measurements.

Sebum calibration check
Upper reference value: . 462
Lower reference value: 422 470

Upper | Lower Middel] Check]

‘w{n..-----A--------A.----o-.k-------

n
1] 462 | 422 | 442 | 4415 o
27| 4627 | 422" | 442 | 441;5' B 440 -LE
3| 462 | 422 | 442 | 4424 430
4| 462 | 422 | 442 | 4425
s 462 | 42 | aao | MA1E 420‘" ."".“-.--'-;-T.:!.s.p;t;.(;..""""
410 N>
Measure value (mean): 4421 %---Spalte €
Measure value (dispersion): [ 0,5 400 T T >
(dispersion accepted): 20 ! 2 3 4 ’!

Cologne, 16.12.2016  In charge of product check calibration:  SL

2N uanalususeanI 099319 Cutometer dual MPAS580 (@ia)
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CHECK CALIBRATION CERTIFICATE

As enclosure to the CALIBRATION CERTIFICATE.
Manufacurer's name: Courage + Khazaka electronic GmbH

Manufacurer's address: Mathias-Briiggen-Strafie 91
50829 Kdln, Germany

i ++ 49 221 - 956499 -0
> ++ 49 221 - 956499 - 51
Probe: Name: Corneometer
SIN: 16488388
Humidity calibration

The device calibration Is done according to the device manual and with extra informalions, and against one standard
sample supplied by the Courage-Khazaka electronic GmbiH (Germany) Quality Assessement Laboratory.

This standard reference values are:

- High referanca: 12045 units

- Low reference: 2045 wnils

The humidity is measurmed within 3 0-130 unit scale whese the standasd values depends of the skin type.

The device display shows values with 25 units under the standard envi ntal conditions 1o run the device
calibrationc

- Tamperature 20 16°C

- Ralative humidity: 50 210%

- in these ranges, the calibration accurance (efror) is 3% within the 20-120 unts measurements.

Humidity calibration check (high reference)

Upper reference value: 125

- 126
Lower reference value 116 o I e S e e
n | Upper| Lower Middel] Check] 122
Y. 125 115 120 20 118
3| 126 115 120 | 120,1 &
4] 125 | 115 | 120 | 120,1 e [ Y oy SO L ——— S——
5] 125 | 115 | 120 | 120 =i o Uppor py—py

12 —-— Middel —0—Check ||

Measure value (mean): 120,1 110 - - - =
Measure value (dispersion): 0,1 1 © 3 4 &

(dispersion accepted): 5
Humidity calibration check (low reference)

Upper reference value: 25

Lower reference value: 15 £

n | Upper| Lower Check ot e . o e 3
1] 25 15 20 | 201 20 +—o < e e

2| 25 15 20 | 20,2

3 25 ] 20 20,3 15 —O=eee{eee{Je— e ]—
4 25 15 ) 20,5 10

5| 25 15 20 20,4 g =< Upper O Lower

— - — Middel O Chisck
Measure value (mean): 20,3 0 v
Measure value (dispersion):. 0,2 1 2 3 4 B
(dispersion accepted): 5 ¥

Cologne, 02.12.2016 In charge of product check calibration: W

/

M 1analusuIeaUnIeNIIY Cutometer dual MPASS0 (90)



Tewameter TM 300 Serial#: 16508788

The following calibration tools have been used:

fnternal # Tyee Ofect Mandfacterer
BAZI0S0D1  Analytical balsace Qe
HMMC Humidty asd temperatuve Indicator Vatsaly
M Muridty asd tempenatine transm e Vasah
TH-REF SdnSimulstor | CoX docrenic

We herewits confirm the device wes calbeated I complince with

qualty ystem, which certied to DIN BN 15O 500122005,
_mammmmmwmmmmmm

for avellable a1 C4K for viewing,

The abowve mestionsd prode has been companed 10 2 reference probe. Ambient conaitions dudng the test were: 20 & S°Cand r K, S0 = 10 %,

has been W10 ard 40 °C.
Relat s boen %33 204 7 % with a lneacity check point at 75 .
TOWA has beas assessed ad adjs krewa witarcs WIth 4 analytical scale system.
Values after calibration procedure:
Probe 16508788 Reference 10173777 Difference Tolerance
e e 27,7 27,7 0,0 %05
— 284 284 0,0 =05
upper sevsor b % 47,8 478 0,0 +15
lowsr seescr 1 % 493 49,5 0.2 %15
ut 15,8 15,9 : 01 £10
Conformity declaration:

Measurement value outside allowed tolerance range [ |
Measurement value within allowed tolerance range .
The specified product has been inspected in our company. 3
We herewith certify the quelty of this passing tothe
Cologne, 21.12.2016 Signature

Recommended date for next calibration: 02/2018

2N uandlususeunI 099319 Cutometer dual MPA580 (@ia)
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CHECK CALIBRATION CERTIFICATE

As enclosure to the CALIBRATION CERTIFICATE.
Manufacurer’s name: Courage + Khazaka electronic GmbH

Manufacurer's address: Mathias-Briiggen-Straie 91
50829 Koin, Germany

+4+49 221 - 956499 -0
++ 40 221 - 956499 - 51
Probe: Name: Mexameter Check Calibration Cap
SIN: 18081393 17.27.0150
Melanin and erythema calibration

mammlsaommagmo\ommmmwnmmwmm.am:g-ﬁummn
sample supplied by the Courage-Khazaka electronic GmbH (Getmany) Quality Assessement Laboratory.

The refarance value of this standasd is within the 231.261 range (for mefanin) and 0-5 range (for erythema). Melanin and
erythema are measured in & values range of 0-999 Those values ore refated 1o an experimental scale values of skin

types.

The device display shows values with £10 units tolerance.

The environmental conditions 1o run the device calibration are:

- Temperature 20£5°C and relactive humidty: 50£10%

- in this temperalure range the calibration accurance (error) is 5% and with temperatures upper 40°C, R is 10%.

Melanin calibration check
Upper reference value: 251 { o o
Lower reference value: 231 255 - - 1
PPN SCRCILY WEECNY WCRCRY WY W
n | Upper | Lower o] Check| s - |
1] 251 | 231 241 241 o g }
Rl 25 [ B [ 2 22| phet—— et
3| 261 [ 231 | 280 | 241 | 4 awt—— — —
4 251 | 231 | 241 | 242 ]m_ OeeoOseofleeclec-n
5| 251 | 231 | 241 | 242 - &= Upper = O« Lower
- ~ <= Middle _ =—O==Check '~ ||
Measure value (mean): 2416 220 - o~
Measure value (dispersion).| 0,5 1 2 3 4 5
(dispersion accepted): 10 L
Erythema calibration check
Upper reference value: 5 ]
Lower reference value: o] | & _—
—eoaLowe MRl Check] | S >4 e
(1] 6 0 | 26 | 0 4 ]
2[5 | 0 [ 25 0 s |
3] 6 0 | 25 0 ) TR e P
41 5 0 ! 25 0 2 —_
5[ 5 0 | 25 0 ; - 4- Upper = O~ Lower |
|_—+=-Middle _==O—Check
Measure value (mean): 0,0 0-
Measure value (dispersion):[ 0,0 1 2 3 B 5
(dispersion accepted): 10

Cologne, 21.02.2018 In charge of product check calibration: Fachbach

MM uanalusUTpnI 099579 Cutometer dual MPAS580 (719)
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CHECK CALIBRATION CERTIFICATE
As enclosure to the CAUBRATION CERTIFICATE.

Manufacurer's name: Courage + Khazaka electronic GmbH
Manufacurer's address: Mathias-Briiggen-Stralie 81
50829 Kéln, Germany
;- ++ 49 221 - 956499 - 0
- ++ 49 221 - 956499 - 51
Probe: Name: PH-Meter
SIN: 16213972
pH calibration

mmamwnhdmmmnmmmmmmmmmmamnm
mwmwmwmawmtmnmmmmmw.

This standard referance values are: pH 4,01 and pH 7. The pH is measured wathin 0-12 range scale.
mmammmmmzammmommmmmmmmmmm
device calibration:

« Temperature range 10-40°C

- Relative humidity range: 30-70%

«In these ranges, the calibeation accurance {ecror) is 40,1 unlls.

pH 4,0 calibration check

Upper reference value: 4,10
Lower reference valve:: | 3,90 415
n | Upper | Lower Middle| Chec 4“? * Ll =i *
1| 41 | 39 4 4,01 408
2| 41 | 38 4 | 400 4%? - - +
18] 49 | 398 4 | 4,00 395 2 : -
4] 41 | 39 | 4 | 400 S
sl At 3.9 4 | 4,00 3 T ooy ey e e
Measure value (mean): 4,00 wH—t—"—" Spalte G——0—— Spalie!
Measure value (dispersion): | 0,00 3,75 T ! T {
(dispersion accepted): 0,10 1 2 3 4 5
ph 7,0 calibration check
Upper reference value: 7,10}
Lower reference value: 6,90 715
N | Upper | Lower Check 7 £ ke +
1] 74 69 7 7,00 7.08
2] 71 169 | 7 |7 ¢ 4 4+
3| 74 6,9 7 7,00
4| 71 | 69 | 7 | 7,00 695
5| 71 | 69 7| 7,00 6ol - - =
==k == = Spalte C+~=4 ==~ Spalte
Measure value (mean): 7,00 688 |- —-—- Spalte G———8— Spalte | [ |
Measure value {dispersion): | 0,00 63 . o . |
(dispersion accepied): 0,10 1 2 3 4 sl

Cologne, 21.12.2016  In charge of product check calibration: DEC

2N uanalu5sUTpAI 099579 Cutometer dual MPAS580 (719)
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4 (] ] ¥ aol a
HANINATOUAIUIAT DI Cutometer dual MPA 580 A1UANNBAKGY ANUFNTY MIFaderi1nInad

g

< @ 1 [ o 4
llagﬂq'lulsﬂjuél]@\uuﬂa INDFIFUATNOUNITNAADI(WK 0)LASHAINITNANDY 8 ﬁﬂm‘ﬁ(wk 8)

PMIgIRe | ANV
mwdavgy | Aoty Wi wad

nau | @1y | BMI | wko0 | wk8 | wk0 | wk8 | wkoO | wk8 | wk0 | wk8

1| 34 205508019 [ 09275 | 6527 | 71.17 | 155 | 167 | 350 | 387
1| 31 | 1856|0679 |0.7276 | 65 | 61.1 | 16.1 | 163 | 280 |282.67
I | 41 [2137 | 0.63 [0.7935| 52.53 | 569 | 165 |18.63 | 221 |214.33
1| 31 [21.26 | 0.7256 | 0.8687 | 49.63 | 532 | 17.4 | 19.7 | 296 | 320
1| 30 | 18.66| 0.702 [ 0.7991 | 67.5 | 7537 | 17.53 | 14.27 | 293.33 | 283.67
1| 35 [27.24 05762 | 0.6292 | 56.63 | 64.5 |19.03 | 21.3 | 293.33 | 296.67
1 | 45 [ 2248 05763 | 0.741 | 63.4 | 6593 | 1733|1933 | 257 |279.67

1| 38 [20.58 | 0.4863 [ 0.7098 | 64.77 | 67.53 | 17.4 | 19.63 | 29533 | 307
1 | 35 | 2671 (06248 | 0.7757 | 58.7 | 672 | 147 | 15.83 | 280.67 | 306
1| 38 |24.01|0.6352 | 0.7692 | 51.37 | 49.53 | 185 | 242 | 297 | 290

1| 35 |24.01|0.7058 | 0.797 | 64.57 | 67.3 |21.03 | 20.17 [ 355.67 | 388
1| 43 | 251 05296 | 0.7252 | 67.73 | 855 |27.93 | 42.6 | 32633 | 318.67
1| 39 [26.22] 0.678 | 0.7402 | 52.47 | 4623 | 16.47 | 15.47 | 31833 | 311.67
1| 33 | 188206517 [ 0.8602 | 40.8 | 4627 | 172 | 17.93 | 315 | 30833
1| 31 | 18.66 | 0.7818 | 0.8614 | 62.87 | 73.97 | 28.87 | 21.63 | 259.67 | 229.67
1| 30 | 18.83 | 0.5689 | 0.6869 | 69.53 | 70.79 | 20.63 | 19.67 | 312.66 | 309.67
1 | 35| 2656 (07184 | 0.825 | 662 | 56.1 |19.83 | 14.17 | 319.67 | 324.67
1| 39 |24.98 | 0.6447 | 0.8034 | 78.53 | 7233 | 20.77 | 19.47 | 301.33 | 363.67
1| 42 | 204 | 0.7243 | 0.806 | 77.1 | 78.63 | 19.9 | 23.57 | 246.67 | 238.33
1 | 30 | 20.57 [ 0.5869 | 0.8035 | 582 | 62.63 | 1847 | 17.3 |492.33 | 484.67
MIgaydy | AdNveY

ndu |01y | BMI | amudandu | anwgasu Wi wad




wk0 | wk8 | wkO | wk8 | wk0 | wk8 | wk0 | wk8

1 38 | 22.72 | 0.5811 | 0.7713 | 64.57 | 71.8 17 17.8 | 232.67 | 245
1 37 | 28.52 | 0.6259 | 0.8351 | 69.63 | 89.47 | 15.73 | 14.37 | 426.33 | 415.33

1 44 | 18.67 | 0.5367 | 0.7859 | 55.43 67.1 | 15.67 | 19.73 | 289.33 | 295

1 37 | 23.05|0.7774 | 0.9317 | 53.27 | 52.13 | 153 | 17.9 | 314.67 | 301
1 35 | 27.06 | 0.4878 | 0.7796 | 42.83 | 58.93 | 13.23 | 17.77 | 305.67 | 332.67
2 44 | 27.1 ] 0.6339 | 0.8166 | 103.67 | 102.93 | 42.67 | 56.43 | 317.33 | 302.67

2 35 | 20.43 | 0.5333 | 0.8426 | 64.33 51.8 | 17.07 | 18.87 | 242.33 | 261

2 35 | 24.68 | 0.6035 | 0.7323 | 53.8 554 |16.63 | 17.13 | 259.67 | 290
2 31 | 29.55 | 0.5672 | 0.7288 | 56.57 | 57.37 | 243 |24.13 | 258 | 302.67
2 38 | 22.77 | 0.6911 | 0.754 59.4 58.13 | 16.73 | 36.73 | 217 | 204.33
2 39 | 19.22 | 0.658 | 0.8789 | 54.97 | 63.37 | 16.03 | 18.87 | 314.33 | 313.33
2 44 | 20.83 | 0.5602 | 0.7599 | 62.1 75.93 | 15.93 | 14.87 | 339.33 | 322.67
2 37 | 22.67 | 0.7945 | 0.862 | 68.67 72.8 | 18.37 | 23.63 | 402.33 | 399.33
2 36 | 19.47 | 0458 | 0.7792 | 73.5 72.16 | 14.83 | 18.4 409 | 385.33
2 39 | 25.1 | 0.6544 | 0.8054 | 77.6 68.2 | 15.87 | 19.93 | 194.33 | 203.33

2 40 | 26.95 | 0.5467 | 0.7675 | 61.53 | 68.17 | 19.03 | 18.57 | 259 291
2 41 | 19.63 | 0.4471 | 0.5407 | 59.53 | 61.87 19 14.8 | 395.33 | 459.33

2 32 | 23.05 | 0.7428 | 0.7418 | 60.6 66.83 | 20.23 | 24.27 | 320.33 | 281
2 30 | 23.03 | 0.7135 | 0.7476 | 53.43 | 66.73 | 24.7 | 25.03 | 241.33 | 247.67

2 37 | 26.56 | 0.4419 | 0.7595 | 68.83 58 21.13 | 13.77 | 303.33 | 316
2 30 | 23.23 | 0.6129 | 0.8349 | 53.76 | 67.63 | 18.77 | 18.3 | 350.67 | 336.37
2 35 120.57 | 0.717 | 0.7737 | 59.03 | 61.13 | 19.63 | 14.8 | 356.67 | 336.67
2 35 12446 | 03769 | 0.7736 | 71.1 71.47 | 2333 | 253 334 | 335.67
2 31 | 22.89]0.7641 | 0.8839 | 64.57 70.9 19.1 | 18.83 | 368.33 | 352.67

MIgaydy | AdNveY

ANNBANEY mmqju%u i waa
nau | @1y | BMI | wkO0 | wk8 | wk0 | wk8 | wkoO | wk8 | wk0 | wk8

77



33 | 27.82 | 0.594 | 0.8007 | 65.23 | 59.53 | 17.17 | 19.73 | 320.67 | 307.33
33 | 21.64 | 0.5716 | 0.8556 | 68.23 78.3 17.2 | 28.67 | 265.67 | 252.33
39 | 23.07 | 0.608 | 0.8176 | 68.7 | 62.73 | 13.63 | 13.8 209 232
31 | 21.63 | 0.7525 | 0.9372 | 79.13 | 84.83 | 25.83 | 249 | 273.67 | 233
42 12194 | 0.668 | 0.8677 | 26.67 | 62.83 | 17.3 | 16.1 310 | 297.33
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U w.e. 2545 aUMIANEITZAVT YATAUE UNNBTAS

T3N3 INTUA IMINeIaeNTAA
U .71, 2549 Certificated of Cosmetic Dermatology,
U W.71. 2563 The Suphannahong Dermatology Institute
Certificated of Clinical Application in Dietary Supplement,
W INedogIniasagd 1 w.e. 2563
Certificated of Attendance in Practical Cell Therapy
Workshop, Association of Cell Therapy, Thai
agtiumasdnuSyan In munsmaniseasionay
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