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ARCA | SR X2 (Micropig skin)
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A (YE-EZHEQ|=E-FITOY HESE(EZHEOE-FITC)E HHAILSEN 22t ZUsH| =2st
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Non—human bodies applied test about comparison for skin absorption degrees of

‘Altum-Tripeptide’ & Tripeptide'

| . Background of testing

Compared to the past, many people's interest in beauty has increased, and appearance
has come to play a big role as a measure of life's satisfaction. In order to enhance the
beauty of their appearance, it's important to maintain a healthy lifestyle and cleanness of
skin. In particular, as the interest about skin health and skin care increases, the
cosmetics market has gradually expanded. These trends have led to a demand for the
development of new materials for functional cosmetics that focus on efficacy and
effectiveness, but due to the characteristics of the skin, the actual expected effects of
active ingredients have been controversial.

The skin is made up of three main layers (Epidermis, Dermis, and Subcutaneous
tissue), and the outermost epidermis is mainly divided into the stratum corneum,
granular layer, spinous layer, and basal layer. The stratum corneum is a structure about
10 to 20um thick that exists in the outermost layer of the epidermis and plays the most
important role in the skin barrier function, preventing from losing of total body fluid &
electrolytes and protecting from intrusion by external harmful substances. Keratinocytes,
which account for 95% of epidermal cells, begin the proliferation and differentiation
process as they move from the basal layer to the upper granular layer, and when they
reach the stratum corneum, they change into corneocytes and produce various proteins
and lipids during the final differentiation process. The stratum corneum has a ‘Lamella
structure’ composed of keratinocytes containing keratin protein and natural moisturizing
factors and intercellular lipid that fills the space between these cells. The skin barrier with

such structural characteristics acts as a hindrance to the absorption of functional active

ingredients through the stratum corneum.

In general, percutaneous absorption refers to the process of passive diffusion and
distribution of ingredients from an external substance applied to the skin into the
stratum corneum, resulting in penetration, diffusion through the epidermis into the
dermis, and transfer from the dermis to the capillaries.

In this test, we desire to evaluate non—human application tests to compare skin
absorption of ‘Altum-Tripeptide’ and ‘Tripeptide’, test substances requested by SR
Biotech Co., Ltd.
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Non—human bodies applied test about comparison for skin absorption degrees of

‘Altum-Tripeptide’ & Tripeptide'

[l. Test purpose

The purpose of this test is to evaluate the non—human bodies applied test about
comparison for skin absorption degrees of 'Altum-Tripeptide’ & Tripeptide’ on pig

skin model.

ll. Test period
31 MAR 2021 ~ 14 MAY 2021

IV. Testing institute

Institute's name in charge of test: Korea Institute of Dermatological Sciences
Address: 6F, Building A, 25, Beobwon-ro 11-gil, Songpa—gu, Seoul, Republic of Korea
(Munjeong—-dong, H businesspark)

Phone: 02-6957-8150/8151

Fax: 02-6957-8169

Email: jooda1211@skinresearch.or.kr

Home page : www.skinresearch.or.kr

Tester: YE-EUN JOO, the senior researcher

V. Institute that requested the test
Name of institute: SR Biotech Co., Ltd.

Client: GWANG-TAEK JEONG
Address: 484, Dunchon-daero, Jungwon—gu, Seongnam-si, Gyeonggi-do,

Republic of Korea ( Sangdaewon-dong , Sikokseu Tower)
Phone: 070-4733-7303

Fax: 031-733-2145

Email: srbiocenter@srbiotek.co.kr
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Non—human bodies applied test about comparison for skin absorption degrees of

‘Altum-Tripeptide’ & Tripeptide'

VI. Test Methods

1. Selection of test subjects

For this test, we used the same size area and thickness of 700um pig skin model
for research (Micropig skin; APURES Co., Ltd., KOREA) with an area of 2x1arf of
the sample application area was selected and used for result analysis.

2. Use of test substances

The responsibility for confirming and ensuring the physicochemical properties and

safety of the test substances used in this test lies with the requesting
institute, and this testing institute doesn’t perform separate analysis procedures
to confirm the physicochemical properties of the test substances. The Korea
Institute of Dermatological Sciences stores test substances for 180 days
from the date of report was issued and disposes the test substances if there is
no separate request from the requesting institute.

1) Test substances information

(1) Name of test substance

- Test substance: Altum-tripeptide labeled with fluorescent substance FITC
(Altum~—tripeptide-FITC)

- Control substance: Tripeptide labeled with fluorescent substance FITC
(tripeptide—FITC)

(2) Requesting institute: SR Biotech Co., Ltd.
(3) Dosage form: Yellow powder (Test substance), yellow liquid (Control substance)
(4) All components: Please refer to Appendix 2.

2) Usage and dosage of test substance

(1) The usage and dosage of the test substance were provided by SR Biotech Co., Ltd.,
the requesting institute, the same tester applied the test substance and tapped it to
absorb with uniform pressure to the pig skin model based on the usage of the test
substance.

(2) The test substance 'Altum~-Tripeptide-FITC' was applied at a dose of 0.012g per 2x3
crrarea of the pig skin model. The control material, Tripeptide FITC', was applied at a
dose of 300ul per 2x3cn* area of the pig skin model.
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Non—human bodies applied test about comparison for skin absorption degrees of

‘Altum-Tripeptide’ & Tripeptide'

3. Comparative evaluation of skin absorption using the Micropig skin

A pig skin model (Micropig skin) was used to comparatively evaluate the skin
absorption of the test substance 'Altum-Tripeptide' and the control substance
Tripeptide’, and a test substance labeled with the fluorescent substance FITC was
used to measure the skin absorption of each substance. (Altum-tripeptide—FITC)
and control substance (tripeptide-FITC) were applied. After fixing the pig skin
model on a Slide glass with the stratum corneum facing upward, the remaining
moisture on the skin was removed as much as possible, and the test and control
substances were evenly applied for 3~5 minutes and allowed to be absorbed. For
the Micropig skin to which the sample was applied, an area of 2x1cn® was selected
through a UV Lamp (365nm) inspection process and used for test analysis. After
thoroughly washing the selected a sample of Micropig skin with distilled water, it
was placed in a glass vial, distilled water was added, and the sample was incubated
for 30minutes under light-shielding conditions.

Afterwards, the sample of Micropig skin was transferred to a new glass vial, and
3mL of distilled water was added to prepare a sample solution. 2mL was collected
from the sample solution of the prepared sample of untreated group, sample of
test substance, and sample of control substance, and this was set as the test
solution eluted after O hours. An additional 2.2mL of distilled water was added to
the sample of untreated group and control substance, and after adding additional
0.2 mL of distilled water reducing agent (2.0mM DTT(1,4-Dithiothreitol) Solution)to
the sample of the test substance, place the glass vial of each sample solution at
70°C. Incubation was performed in an oven under light-blocking conditions for
4dhours. The sample solution of each sample where the reaction was finished was
FITC fluorescence intensity was measured with each test solution eluted after

Ohours and 4hours previously set. As the fluorescence measurement value
increases, it means that the amount absorbed into the skin increases.

Figure 1. Fluorescence Microplate Reader System.
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Non-human bodies applied test about comparison for skin absorption degrees of
‘Altum-Tripeptide' & Tripeptide'

4. Statistical analysis method

The statistical processing of this test is analyzed by using the Microsoft Office
Excel 2013 for Windows program. To analyze this test’'s results, the average,
standard deviation, and percentage were performed on the repeated experiment
results, and Student's t-test analysis(conditions: two-site assay, homoscedastic)
was performed to comparative analysis the amount of skin absorption using the

Micropig skin.
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FITC &3 £33t #3t (N=3)
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g 41,712,276.27 47,760,344.44 48,478,154.22
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Fluorescence intensity (RFU)
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Fluorescence intensity (RFU)
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Non—human bodies applied test about comparison for skin absorption degrees of

‘Altum-Tripeptide’ & Tripeptide'

VIl. Conclusion

The Korea Institute of Dermatological Sciences conducted a non—human bodies
applied test about comparison for skin absorption degrees of 'Altum-Tripeptide' and
Tripeptide’ on pig skin model (Micropig skin) at the request of SR Biotech Co., Ltd.

As a result of analyzing the skin absorption (Fluorescence intensity, RFU) of the
test substance 'Altum-Tripeptide’ and the control substance Tripeptide' requested by
SR Biotech Co., Ltd., the skin absorption amount of the test substance showed
75,109,5684.88 (RFU) after 4 hours compared to after O hours. And the skin
absorption amount of the control substance showed 1,235,775.61 after 4 hours
compared to after O hours.

Therefore, 'Altum-Tripeptide' requested by SR Biotech Co., Ltd. was found to have
60.78 times higher skin absorption 4 hours after application than when treated with

Tripeptide’.
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(1) WE=ZE W FITC Y& SHY
iz=2
X HW =™z (Fluorescence intensity) 450,660,448
5 W ™% (Fluorescence intensity) 441,605,376
M| = =824 (Fluorescence intensity) 453,803,200
B 448,689,674.67
(2) AI=Z W FITC ¥ =H-4
Al=3
A HW S™ZH(Fluorescence intensity) 599,331,072
= Hmf &8z (Fluorescence intensity) 608,428,160
M| i =824 (Fluorescence intensity) 608,968,768
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. 5,935,409 7,250,576 5,426,849 104,385,711
(Fluorescence intensity)
M| e S
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A=

4AAZt = OARt= 4AZt =
e,
@ X ,‘;”‘ ) 633,858 1,516,256 1,977,415 104,196,222
uorescence intensi
T B 585
(Fluorescence intensity) -112,659 1,202,508 -1,339,029 97,619,833
M S8k
(Fluorescence intensity) -571,199 988,067 -638,386 102,283,598
it 0.00 1,235,610.49 0.00 101,366,551.38
(8) HHXIIEZHNA 4AZH 2o EZF FITC Y BNt HS}
x=H AgEd
AN e S-U
1,516,459 77,206,287
(Fluorescence intensity)
£ B 585
(Fluorescence intensity) 1,202,669 72,333,379
M S8k
(Fluorescence intensity) 988,190 75,789,089
B 1,235,775.61 75,109,584.88
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Silica Polysilsesquioxane Propyldisulfideacety! Tripeptide—84 (FITC tagged)

Thiol-GHK (FITC tagged), D.l. water, DTT (1,4-Dithiothreitol)
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Mol. Sci., 21: E3241.

 Choi M, Choi YM, Choi SY, et al. (2020) Glucose Metabolism Regulates Expression
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Rep., 10: 4887.

» Heo MJ, Lee C, Choi SY, et al. (2020) Nintedanib ameliorates animal model of
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 Choi SY, Heo MJ, Lee C, et al. (2020) 2-deoxy-d—glucose Ameliorates Animal
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» Choi M, Choi YM, An IS, et al. (2020) E3 ligase RCHY1 negatively regulates HDAC2.
Biochem. Biophys. Res. Commun., 521: 37-41.

* Lee YR, Bae S, Kim JY, et al. (2019) Monoterpenoid Loliolide Regulates Hair Follicle
Inductivity of Human Dermal Papilla Cells by Activating the Akt/B-Catenin
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» Lee J, An S, Jung JH, et al (2019) MUL1 E3 ligase regulates the antitumor effects
of metformin in chemoresistant ovarian cancer cells via AKT degradation. /nt. J.
Oncol., 54: 1833-1842.

« Kim HM, Jung JH, Kim JY, et a/. (2019) The Protective Effect of Violaxanthin from
Nannochloropsis oceanica against Ultraviolet B-Induced Damage in Normal
Human Dermal Fibroblasts. Photochem. Photobiol., 95: 595-604.

s Lee A, Kim JY, Heo J, et al (2018) The Inhibition of Melanogenesis via the PKA
and ERK Signaling Pathways by Chlamydomonas reinhardtii Extract in B16F10
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« Hahn HJ, Kim KB, An IS, et al. (2017) Protective effects of rosmarinic acid against
hydrogen peroxide—induced cellular senescence and the inflammatory response
in normal human dermal fibroblasts. Mol. Med. Rep., 16: 9763-9769.

« Choi YM, An S, Lee J, et al (2017) Titrated extract of Centella asiatica increases
hair inductive property through inhibition of STAT signaling pathway in three—
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« Cha HJ, Kim QV, Lee GT, et al (2014) Identification of ultraviolet B radiation—
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apoptosis by decreasing BCL2 protein level in A549 non-small cell lung carcinoma
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ultraviolet B—induced damage in HaCaT keratinocytes is mediated by microRNA
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» Kwon KJ, Bae S, Kim K, etal. (2014) Asiaticoside, a component of Centella asiatica,
inhibits melanogenesis in B16F10 mouse melanoma. Mol. Med. Rep., 10: 503-
507.

« Kim QY, Cha HJ, Ahn KJ, et a/. (2014) ldentification of microRNAs involved in
growth arrest and cell death in hydrogen peroxide—treated human dermal papilla
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involved in the protective effects of troxerutin against ultraviolet B radiation in
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* Lee KS, Cha HJ, Lee GT, et al. (2014) Troxerutin induces protective effects against
ultraviolet B radiation through the alteration of microRNA expression in human
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* Kim K, Cha HJ, Joo DH, et a/ (2018) Sophora japonica extracts accelerates
keratinocyte differentiation through miR-181a. Biomedical Dermatology, 2: 4.

* Kim K, An'S, Choi BG, et al. (2017) Arctiin regulates collagen type 1a chain T mRNA
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SECOM and CCTV Security Sector

2 EMIE Constant Temperature and Humidity Sector
U =EMY Clinical Data Analysis Room
UesTH Clinical Efficacy Room

wedE/H Efficacy Evaluation Room

A EIIHA Safety Evaluation Room

7588/ Functional Evaluation Room
INRIFGEINY=! UV Irradiation Room

L~ ot Waterproof Evaluation Room
MESsE/H Cellular Efficacy Room

SRMH ISEM|IH A 3D Skin Cell Culture Room

A YN BX2|A 3D Image Processing Room
HIQMAIR 2471714 In vitro Experiment Equipment Room
23 Studio

A= Data Storage Room

= Washing Room

T|ARdR} CH7 | A Volunteer Waiting Room

AR o5 Volunteer Counseling Room

AR} Sl Volunteer Locker Room

2ol Conference Room

A Office for Director

A Office for Researchers

A Administrative Office

Rl PA= Microscope Room

Ad I FUEE 24 Dark Room and Film Analysis Room
i Storage Room

EAEANAOFATA Molecular Targeted Drug and Biomedical Research Lab
MIEZHAQE S M| IR A Cell Culture and Analysis Room

DNA & RTXEA4A] DNA and Gene Analysis Room
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e 3 9AFAA Protein and Enzyme Analysis Room

O[S 2 244 Microorganism Culture and Analysis Room

W SHEE AF2HA Highly Functional Biomaterial Screening Room
M= 2elFNA Bioactive Material Isolation and Purification Room
SHUMIEA A Super Precisional Material Analysis Room
dydET H =T Freezer and Incubator Room

3. 2 Ald7|7]

A71718 -4 & 7|E

o2
0

2ols dHUSTAIAR Homsys, Korea
o

B A

e
ot

Tl WY 2R

HOAIAHE MiZ

3AMH O 2 HiC| HE| PRIMOS 3D Skin and Body Multiscanner Analyzing System, GFMesstechnik
20 AMEAAAL GmbH, Germany

SR o= 2 HiC 210|1E PRIMOS Lite 3D (field of view 45 x 30) 3D Face and Body Multiscanner

HE| AN UREAAAE Analyzing System, GFMesstechnik GmbH, Germany

SAMY g= 2l I|2 2j0|E PRIMOS Lite 3D (field of view 18 x 13) 3D Face and Skin Skin Scanner
Al AREAAAE Analyzing System, GFMesstechnik GmbH, Germany

SAHH LI 3! HiC| ZE]

ATH QLS A VECTRA XT 3D Imaging System, Canfield Scientific, Inc., USA

NI EONY Solar Simulator, Solar Light Company, Inc., USA
OEEAM7IA DUB Skin Scanner, Taberna Pro Medicum GmbH, Germany
o2=471B Dermalab USB, Cortex Technology, Inc., Denmark
mREEA7IC Robo Skin CS50, Inforward, Inc., Japan

IEEM71D DMS |l Colorimeter, Cortex Technology, Inc., Denmark

I e Colorimeter CR-400/410, Konica Minolta, Inc., Japan

DR E47|F Spectrophotometer CM-2600D, Konica Minolta, Inc., Japan
IE2M7(G Zl::; Ej):;masope Probes MPAB, Courage+ Khazaka Electronic GmbH,
mREEA7IH Multi Gloss 268 PLUS, Konica Minolta, Japan

mE=A70 ANTERA 3D, Miravex, Ireland

LEEM7Y Epsilon E100, Biox Systems Ltd., UK

OE2A7|K DermaVision Pro, OptoBioMed Co., Kangwon, Korea
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OEEA7IL

DermaView Pro, OptoBioMed Co., Kangwon, Korea

oEEM7IM KONG PC Camera, Bomtech, Korea
OEEM7IN FLUKE-Ti105 Thermal Imager, Fluke, Inc., USA

I[=2447]0

Ballistometer BLS780, Dia=Stron Ltd., UK

AP

Dermal Torque Meter DTM310, Dia-Storn Ltd., UK

mREA7|Q

Facial Stage, Cosmetic Full-Face Photography System Facial Stage
DM-3, MORITEX Corp., Japan

OEEM7IR Skin Diagnosis System SDM, Bomtech, Korea
OEEM7IS SKIN-O-MAT, Cosmomed GmbH, Germany

AT

Vapometer, Delfin Technologies Ltd., Finland

AU

MoistureMeterD, Delfin Technologies Ltd., Finland

RNy

MoistureMeterD Compact, Delfin Technologies Ltd., Finland

OEEM7|IW SkinColorCatch, Delfin Technologies Ltd., Finland
IEEAM7(X SkinGlossMeter, Delfin Technologies Ltd., Finland

nETIE

JANUS-1, PIE Ltd., Korea

mEEA7[Z

TiViB000Micro, Wheels Bridge AB, Linkoping, Sweden

mEEA ],

Folliscope, LeadM Co., Seoul, Korea

IEEM71b Dino-Lite Premier AM4113T, AnMo Electronics  Ltd., Taiwan
OEEM7|c VISIA Complexion Analysis, Canfield Scientific, Inc., USA

oS EA471d F-Ray, BEYOUNG Co., Korea

OEEA7le MTT175, Miniature Tensile Tester, Dia-Stron Ltd., UK

DR =M7|f HC 103, Mettler-Toledo International Inc., Switzerland

I 247|g Handy Digital Electrostatic Fieldmeter FMX-004, SIMCO ion Co., Japan

HolM FAP|

IR300, Daekyoung Co., Kyungki, Korea

271

ELECTRIC AIR COOLER BKCF-16R01K, Bokuk, Korea

SIS

NED-050P, Nawooel, Korea

7| 227 NE-80S, Nawooel, Korea
2%, 35 35| FLOWATCH, JDC INSTRUMENTS, Switzerland
RIS Nady BM-205, BuyMed, China

L4-SA B8 8% 2 76t

Korea/” |E}

2717 & 2EEX|, J|E

=< Loo

Korea/Japan/Germany/7 |Et

AR} e D=1

KAIZH, Korea
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ARA7171E 4 & 7|Ef
AFH M 2 HAAH Korea/7 |E}
S HA Viscometer, Fungilab Inc., Spain
KM EEEEA UV Spectrophotometer, Amersham Biosciences, Inc., USA
TN EEEEA Spectrophotometer, Amersham Biosciences, Inc., USA
OXE Fefeinld Digital Light Microscope, AMG, Inc., USA
el g Light Microscope, Olympus/Nikon, Japan
A FUX SEHESEA Real-Time PCR System, Bioer, Inc., China
R SEUSHR] PCR Machine, China/USA
QXX}-CIEHEL O|0|K| 2AAK| | Image Analyzing System, Australia/USA
MIZLHHREY | Skin Cell Incubator, Japan/Germany
OHFIZIA KRl Liquid Nitrogen Tank, Germany/USA
Al 28f7] Vortex Mixer, Scientific Industries, USA
o= RENReT I ONES T ) Magnetic Mixer, Korea/Japan
7tgAl-QEL HEY | Shaker, Korea/Japan
=K A2 Centrifuge, Korea/Japan
- A HERHETT Refrigerator, Freezer, Korea
ZXiE Wsn Deep Freezer, Korea/Japan
NS/ U=EHEYR Heating/Cooling Block, Korea/Japan
S5 NEEXA| Wiater Purification System, Genesis Inc., Korea
B S NSO Mili-Q Intergral Water Purification System, Milipore Corp., USA
o2 X Water Bath, Korea/Japan
So-Ah Clean Bench, Sejong Plus, Inc., Korea
f-=A-0g27 OX|E K& | Balance, Korea/Japan/Germany
SHaly Homomixer, Korea/Japan
pH S87| PH Meter, Korea/Japan
Aso|ml-HE| TS Automatic Micro Pipette / Multi Pipette, Gilson, Inc., USA
I EENITY Micro Pipette, Gilson, Inc., USA
S7I7 18| Autoclave, Korea/Japan
;ﬂ jfsj A= Gas Chromatograpy System, Agilent Technologies, Inc., USA
OHx|| IZ20OME I High—-Performance Liquid Chromatograpy System, Agilent
EAIAIAE Technologies, Inc., USA
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85 F20ME O
ZAALE

Thin Layer Chromatograpy System, Agilent Technologies, Inc., USA

SN

SepBox 2D-250, Sepiatec GmbH, Germany

ZAY BEEEA Vis—UV Nanodrop, Maestrogen, Inc., USA

&g D0|E=ZS0|1E 247|

Fluorescence Microplate Reader, Molecular Devices, Inc., USA

O[E=Z20|E 247

Microplate Reader, Bio-Rad, Inc., USA

el

Fluorescence Microscopy System, Carl Zeiss, Inc., Germany

DNA/RNA 243} 7|

Micro DNA/RNA Hybridization Incubator, Robbins Scientific, Inc., USA

Array Hybridization System, Agilent Technologies, Inc., USA

ST Al Array Scanner, Agilent Technologies, Inc., USA
FTA} T [ BSAIAE DNA Electrophoresis System, Bio—Rad, Inc., USA
A 7 |G SAIAH Protein Electrophoresis System, Bio-Rad, Inc., USA

Power Supply, Bio—Rad, Inc., USA

s HEY
QTR UV 247 UV Transilluminator, Korea/Japan

D= Ats SEHA Sherlock Microbe Identification System, Midi, Inc., USA
Of-=-A OAISHIQ | Microorganism Incubator, Korea/Japan

=X RED| Shaking Incubator, Korea/Japan

M| w2t AX7| Forced Convection Oven, Jeio Tech., Inc., Korea

A H=x| Gel Dryer, Bio-Rad, Inc., USA

O-=A X7| AR Electric Dryer, Korea/Japan

o
y
(Y
|
N

Freeze Dryer, llshin Bio Base, Inc., Korea

M7

Ice Maker, llshin Bio Base, Inc., Korea

M2dd e

Cold Chamber, Hanbaek Scientific, Co., Korea

5=

Rotary Evaporator, Eyela, Inc., Japan

85 NSZL AAY

Fraction Collector, KSC, Inc., Korea

ZSTHAAAE

[

Sonication System, Sonic Vibra—-Cell, Sonics and Materials, Inc., USA

Medical Film Processor, Konica Minolta, Inc., Japan
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