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Method for estimating skin whitening effect of material using human skin
melanization model (Korea Patent No. 101778153)

Method for mimicked extracellular matrix and cosmetic composition
comprising the same (Korea Patent No. 101764614)

Manufacturing method for 3D human skin model and method for estimating
human toxicoid chemicals using the same (Korea Patent No. 101770983)
Method for Isolating Primary Epithelial Cells and Reconstructing Skin
Equivalents or Dermis Equivalents with Primary Culture Cells (Korea Patent
No. 100712724)

In vitro Cell Training Method for the Purpose of Cell Therapy of
Reconstructing

Bioartificial Dermis or Bioartificial Skin (Korea atent No. 100432584)
Pharmaceutical Compositions for Cell Therapy of Pigmentation Disorders
(International Application No. PCT/KR2006/002366, Korea Patent No.
100806695)

Tissue sheet of Cornea or Conjunctiva using Nasal mucosa epithelium
(Korea Patent No. 100996846)

rr

Ho

Me-too validation study for in vitro skin irritation test with a
reconstructed human epidermis model, KeraSkin™ for OECD test guideline 439
(Regul Toxicol Pharmacol. 2020)

Development and validation of UPLC method for WST-1 cell viability
assay and its application to MCTT HCE™ eye irritation test for colorful
substances (Toxicol. In Vitro. 2019)

Me-too validation study for in vitro eye irritation test with 3D-
reconstructed human cornea epithelium, MCTT HCETM (Toxicol. In Vitro.
2019)

The epithelial zinc transporter ZIP10 epigenetically regulates human
epidermal homeostasis by modulation histone acetyltransferase activity. (Br.
J. Dermatol. 2019)

Nervonoylceramide (C24:1Cer), a lipid biomarker for ocular irritants released
from the 3D reconstructed human cornea-like epithelium, MCTT HCE™
(Toxicol. In Vitro. 2018)

ZIP10 coordinates p63 activation during skin epidermis morphogenesis.
(PNAS, 2017)

Pre-validation trial for a novel in vitro eye irritation test using the reconstructed
human cornea-like epithelial model, MCTT HCE™ (Toxicol. In Vitro. 2017)
Establishment of immortalized primary human foreskin keratinocytes
and their application to toxicity assessment and three dimensional

skin culture construction. (Biomol. Ther. 2017)

An acrodermatitis enteropathica-associated Zn transporter, ZIP4,

Page 6 / 20



10.

1l

12

13:

14.

15.

16.

1.

18.

19.

20.

21.

22.

regulates human epidermal homeostasis (J. Invest. Dermatol. 2017)

PAL 12, a new anti-aging hexapeptoid, inhibits UVB induced photoaging in
human dermal fibroblasts and 3D reconstructed human full skin model,
Keraskin FT™. (Arch Dermatol Res. 2017)

Evaluating the micronucleus induction potential for the genatoxicity assay
using the human skin model, KeraSkinTM (J. Soc. Cosmet. Sci. Korea 2016)
Evaluation of eye irritation potential of solid substance with new 3D
reconstructed human cornea model, MCTT HCETM (Biomol. Ther. 2015)
KeraskinTM-VM: A novel reconstructed human epidermis model for skin
irritation tests (Toxicol. in Vitro, 2014)

Identification of cornifelin and early growth response-a gene as novel
biomarkers for in vitro eye irritation using 3D reconstructed human cornel
model MCTT HCETM (Arch. Toxicol, 2014)

Evaluation of permeability and irritancy of transdermal tranexamic acid
formulation using a reconstructed human epidermis, KeraskinTM (Journal of
alternatives to Animal experiments, 2012)

A new 3D reconstituted human corneal epithelium model as an alternative
method for the eye irritation test (Toxicol. in Vitro, 2011)

Evaluation of moisturizing activity of Lipid-coated powder using a
reconstructed human epidermis (Journal of alternatives to Animal
experiments, 2011)

Inter-laboratory validation of KeraskinTM-VM for replacement of skin
irritation test (Journal of alternatives to Animal experiments, 2010)

Ocular surface reconstruction with autologous nasal mucosa in cicatricial
ocular surface disease. (Am. J. Ophthalmol. 2009)

Establishment of in vitro nasal epithelial model for alternative toxicity test
and clinical applications (Tissue Engineering and Regenerative Medicine,
2009)

Efficacy of reconstituted human corneal model to assess the ocular irritating
test (Journal of alternatives to Animal experiments, 2009)

The validation of alternative methods of reconstructed human skin
equivalents for the assessment of skin irritation (Journal of alternatives to

Animal experiments, 2008)
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= 1. Manufacturing method for 3D human skin model and method for estimating
human toxicoid chemicals using the same (Korea Patent No. 101770983)
2. Method for mimicked extracellular matrix and cosmetic composition
comprising the same (Korea Patent No. 101764614)
=2 1. Me-too validation study for in vitro skin irritation test with a reconstructed
human epidermis model, KeraSkin™ for OECD test guideline 439 (Regul
Toxicol Pharmacol. 2020)
2. Development and validation of UPLC method for WST-1 cell viability assay
and its application to MCTT HCE™ eye irritation test for colorful substances.
(Toxicol In Vitro. 2019 Oct;60:412-419)
3. The epithelial zinc transporter ZIP10 epigenetically regulates human
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epidermal homeostasis by modulating histone acetyltransferase activity. (Br J
Dermatol. 2019 Apr;180(4):869-880)

Me-too validation study for in vitro eye irritation test with 3D-reconstructed
human cornea epithelium, MCTT HCE™. (Toxicol In Vitro. 2019 Mar;55:173-
184)

Nervonoylceramide (C24:Cer), a lipid biomarker for ocular irritants released
from the 3D reconstructed human cornea-like epithelium, MCTT HCE™.
(Toxicol In Vitro. 2018 Mar;47:94-102)

Identification of cornifelin and early growth response-1 gene as novel
biomarkers for in vitro eye irritation using a 3D reconstructed human cornea
model MCTT HCE™.( Arch Toxicol. 2015 Sep;89(9):1589-98)

Evaluating the Micronucleus Induction Potential for the Genotoxicity Assay
Using the Human Skin Model, KeraSkin™ (in Toxicology Letters 221:5139)
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— —1 L=
AR = OtH|E HZE Mg Z2EM 50| olz3Ztata ™ MCTT HCEMS
0|3t ot XAl
A7 GHo| &7 ol 22| : BS-RMS-211206
Al 7|17t : 2021.12.06 — 2022.02.05
NE OtHlE HEE ME2 ZzHM EHOE)
MEl 5= |Asis
1. 2SS FIsHE7F 710[=2F (A 8F X, 2013)
2. oHYE SdAe SSUAAEE Ztol=2tel IX: 21
5 24oQAl ATRYS 088 HRIIAIHE (M YA,
2016)
ANEYE | 3. Reconstructed Human Cornea-like Epithelium (RhCE)
Test Method for Identifying Chemicals not Requiring
Classification and Labelling for Eye Irritation or Serious
Eye Damage, OECD Guideline for the Testing of
Chemicals No. 492 (OECD, 2019)
@EAHLIOIN 223 o2 HEE ME% mZ2HM Foo|
AB T} AS492E MCTT HCE'™M £ 0|83 2HES A=Al" 21t otd|=2
HEE HEY DeHM £ Mg 3 J3AUndol MEUEES
102.8%2 HIAIS=2Z22 B7t=ACt
HEAR 2O
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ZEZE Mget mzEM E-o| olzZtotmd MCTT HCE™ME o823t oty
INESPNE-:
2. 315N
2 Age ozZtetg el MCTT HCE™ME 0|8310] OofH|E ZHEE MEE ZZEIM
EHo| otEar X348 HIISIFLCE

3. AFatd| ™72t
2021.12.06 — 2022.02.05

4. ddH
4-1. AEH|
1) 3%
- SR MCTT HCE™
(2) M= O|%
- 7|&2| OECD TG 405 (Draize eye irritation test)0f SX&E MHSE=ES 0|83 o
ot AI=2AHE CiMIs?] /IE0|Ch MCTT HCE™ME AMES| ZIAMTNEZE 0|8
Sto] 2fato| MIE Mot ASAUDREERN J|XB(basal cell), HHMZES
(wing cell), EHHEIAO|MES(squamous cel)22 FEE CHEQl 28 MOz
Fo|ct Q1M Zotar WalstA.SelH 40| FASHA MZEEUCE 2 Ald2 ¢
SHYZEQ MCTT HCE™O| A2 M2| = LtEtLhE FET M=o 4EEE 5
oo ot Xt= 7tsd2 OS5t X}; oiCt
3) =¥
- GHIOIRERY (ME2A] =37 S8Z2 232 AMSHA I3 803%)
(4) 37|
- A4 9mm (HH 06 cm?
(5) AEx=d

37°C, 5% CO,2| MIZH{RE7|0|A 22+2A|7t5QF HHIY T =

Aol Argsict
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4-2. MEEE N

(1) AME=E

[Table 1] A|E2E

=324 CASNo. g% sk BEa=xd S
1 BRES" 20 m@ i AL WELGENE
SNTED) m as is =
5 Methyl acetate _ ao ‘ .
@HUED) 79-20-9 20 m@ as is == Sigma-Aldrich
OfH|E #HEZE
3 - 50mg  asis 42 AEHL

Mg Z2HM Fo

': OECD TG 492 (OECD, 2019)

2 AMEAL =
- HiYHZ 6 well plate® well & 0.9 me® ZECH 1 F MCTT HCEME 37|
20| WIX YEE ZHAEHA FUCL 37°C, 5% CO, MZEHIAZ|0AM <
22+2A| 7 &2t SHH BB
(3) AEEZ2| M7hd =2lA g
- AEEE me gME 2ol 2EO| UALE wsT-11 HFHoR S5
formazang SHHAIZ|E B27 A0 AR HE T 0|& HQIPHCY.
@ H“‘—'.“é'*l%
AMEEE 40 1eE 1 meo| 70| E1 1A|2HSQF 37°C, 5% CO, MI=H{ 7|
01|)\1 HHo._ 20| 450nmoilM SEEE FECL 27 012 =48 4
2 MCTT HCE™O||A functional check® Al SHCt,
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@ EAGAH
AMNEEE 40 peE 1 me2| WST-1 N0 E10 3AZSQ 37°C, 5% CO, M=
HHEZ| Ol Al Hi et 2O A4 B3t Q=X =QIBHEE WST-18A0| Mo
2 HP AR SZEAMYEZ0AM functional check® AlsiCt

4) AME2Ee g 9 A

@ =Fel FH|
SYE=EE2E DPBS, YHYUZEEZE methyl acetateS AFEBICE A|Z
= HUS ALESIH, AHEE AT XSt FH|sHot

@ =22 HE
NEHEEHELS Z} AYESEY 270 wel¥ HEDICH 40 weo| AHEES
MCTT HCE™ &8 0| HMHs H8%t = BwE ZMOE jnsertE T
2 HAHHCE HEEEE SICL A|HEE HE2 HE A2 7|ECE
102127F 37°C, 5% CO, M|ZH{7|0fl A BtSA|ZIC

@ MH
DPBSE 0|&3510] QIME LHRIRO0| Ald EE0| 25 HAZEE MEICH

@ ZHIY

N 2 ZHIZZ 2Isl O|2] EHIBHE plate®l =2S |7 37°C, 5% CO, Ml
ZHIFZI0IM 1621A17F SO Hi st

4-3. WST-1 assay
© FHY = AMES gz LU0 1 DO|AZOHE O[&30] MCTT

@ 1:252 ZMEl WST-1 8HUE2 MZ2 24 well plated| 200 pe/well®] E1
MCTT HCE™MEZ 1 20| &71 =, WST-1 8% 100 eE QIME LiE0 XNz
oLy,

® WsT-12 H&3t 24

well plates TYE LM XHEAERE 37°C, 5% CO, M=
HIQEZ|O A 3A|Zt+58 SO HIYS

sht,

f

ot

BE 5%

Opo|Azm|l g 0|85t 2AME LYoo wsT-1 8
|
AN

4-4.

mjo
ot
rot
ot
=
=
11kal

OF
——

X =5 24 well plate LHO||A IS EISICH
@ Well B 200 peE 96 well plate 2 &7Z& CH2, Zb well 2H0f

4 S7|8=0|
UEX| =olgtct 7|420] A= B2 266 52 AR gf2 FAMH=sS
0[&3ot0 &7|¢=5 HAeCt

@ 96 well plate BZ&EAE 0|85 450nme| MMM SEHEE FFTHCL

Page 13 / 20



T
IH

0
oln

MzZzSEE

o

ol
K

@

oju

0

2t plate] 270 ODyn8l

@ ESOHCHET (ODpjan)

(ODno)

Pl
O
K

e

@ =

i

gL =

L=

[m=]

ODNCraw - ODbIank'Ol E‘l"-

METHCHOD, ). AMEAL 'ODy ¢

i

oln

ODPCraw_ ODblankJ Oll:l'- %I:ng[Hzt_
T ODy USE LI MZEME

B

IE
o

o
TUS

c B

F 27 =%|9| OD,

| A,

-

w2 B ODyw2E LiF Al

AESICHODg). AHEA 2 'ODpc

=22 M|
(ODy)

4

PN

=
IE

T ©

1

ODy) X 100" O|C}.
| OD

2

® Al

nE

[E[Y
i

ODgiank = SOHCHER

o

14 / 20

Page



HH Al
Ex2 359 0|80 AL OFx}

o [
] [T =
MzZYEZEE0| 60% X192l BR= HAS 22

(Table 2] 2tAt=2| EE7|=

Prediction model Classification
Liquid Mean tissue viability is < 35% Irritant (1) R38

Mean tissue viability is > 35% Non-Irritant (NI)
&olid Mean tissue viability is < 60% Irritant (1) R38

Mean tissue viability is > 60% Non-Irritant (NI)
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5. dEda}

fatmd MCTT HCE™

O = i FASHEHFg. 2)[Fig. 3].
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M : OD 0.050 (0.120D)
[Fig. 4] OfH|E HIZE MEE8 Z2=EH M

5-3. AlE=E NA|

AEEZ0| MCTT HCE™ ®BHO| 12 MX|=2 MX|SHCHFig. 5).

[Fig. 5] Al2 HX]

5-4. MY 3 =H|

i

A

HEE X8 OtEl MCTT HCE™ ETE DPBSE MAStA[Fig. 6], ZE0| HOtUe=
EZZ 2yE Hgoz chopd = prBSE o W O MEHSIRICE = BUHO Us
7= BaHZE HAHSO FHIY SFRACHFig. 7].
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[Fig. 6] MCTT HCE™ EBO| AEE MH

4
P

2
SHEQICL OfHlE HEE MBI =
X YSUCE OfH|S HEE Mg TN

Z| A CHFig. 8], [Table 4].
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120 -

100

80

60

40

Cell viability (% of Negative control)

20
0 e
Negative Positive OjH|E ZHZE MEat
Control Control DM En
- == =: YHESHO| AF/HX=F cut-off
[Fig. 8] AIEEEE MX[EH MCTT HCE™O| MZMES
6. A&

[Table 4] 2F&S X=Alg Znr T

Cell viability (%)

No. Test material Prediction
Mean * SD

1 DPBS (NC) 100.0 + 2.7 H| X}=

2 Methyl acetate (PC) 8.5+ 0.3 =

3 OtHIE HZE Mgz Z2HM fE 102.8 + 3.1 HIXt=

2 AEoIME 1BZotREg 0|80 OfHlE YEE MEY ZEEM £s0 i
Ot RIWIIE MAISIACL 1 ZI ojHle HEE M2 mZ2HM Ruol
HEMESS 1028%2 AHY X30| ¢SS HOISHACHTable 4],
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7. #0249

Kyoung—Mi Jung, Su-Hyon Lee, Yang—Hwan Ryu, Won-Hee Jang, Ju-Hee Han, Seung-
Hyeok Seok, Jae—Hak Park, Youngsook Son, Young-Ho Park, Kyung—-Min Lim. A new 3D
reconstituted human corneal epithelium model as an alternative method for the eye
irritation test. Toxicol. in vitro, 25, 403-410 (2011).

Seunghye Choi, Miri Lee, Su~Hyon Lee, Seol-Yeong Kim, Tae-Young Chung, Tae-boo
Choe, Young-Jin Chun, Kyung=Min Lim. Identification of cornifelin and early growth
response~1 gene as novel biomarkers for in vitro eye irritation using a 3D reconstructed
human cornea model MCTT HCE™, Arch Toxicol. 89(9), 1589-1598 (2015)

Won-hee Jang, Kyoung-mi Jung, Hye-ri Yang, Miri Lee, Su-Hyon Lee, Miyoung Park,
Kyung-Min Lim. Evaluation of Eye Irritation Potential of Solid Substance with New 3D
Reconstructed Human Cornea Model, MCTT HCE™, Biomol. Ther. 23(4), 379-385 (2015)

Performance Standards for the Assessment of Proposed Similar or Modified In Vitro
Reconstructed Human Cornea-Like Epithelium (RhCE) Test Methods for Identifying
Chemicals not Requiring Classification and Labelling for Eye Irritation or Serious Eye
Damage, Based on the Validated Reference Method EpiOcular™ Eye Irritation Test
Described in TG 492. Series on Testing and Assessment No. 216, OECD. (2015).

Reconstructed Human Cornea-like Epithelium (RhCE) Test Method for Identifying

Chemicals not Requiring Classification and Labelling for Eye Irritation or Serious Eye
Damage, OECD Guideline for the Testing of Chemicals No. 492, OECD. (2019)
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