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Timetable 

   November 13 (Thursday) November 14 (Friday) 

    

  Registration 
9:00 

  Salutation 
Registration 

  
  
  

10:00 

  
  
  
  

11:00 

  
  

Symposium 1 

“Development of Alternative Organs and 

Alternatives to Animal Testing” 

Coordinator : 

M. Yamato (Tokyo Women’s Medical Univ.) 

K. Hata (J-TEC, Ltd.) 

Symposium 3 

“Design and Data Analysis for 

Reduction, Replacement and 

Refinement” 

Coordinator : 

T. Omori (Kyoto Univ.) 

K. Takayama (Hoshi Univ.) 

  
  

12:00 

  
  

Lunch 
 (Council (2007-2008)) 

Lunch 
 

  
  

13:00 

  
  
  

JSAAE General Meeting 
Awards Ceremony 

  

Poster Presentation 

14:00 

  
  
  
  

Special Lecture 
“What dermatologists expect for alternative methods 
from the viewpoints of dermatologic practice?” 
K. Matsunaga (Fujita Health Univ.) 
Chair : K. Sugibayashi（Josai Univ.） 15:00 

  

Special Session 
“Review of an Alternative to Animal Testing for 

Safety Evaluation of Cosmetic Ingredients 

using Quasi-drug” 
Coordinator : 
H. Kojima (JaCVAM) 

  
  

Break Time (30 minutes) 

  
16:00 

  
  
  
  

17:00 

  

Symposium 2 

“Alternatives to Animal Experiments for 

Development of Cosmetics” 

Coordinator : 

G. Imokawa (Tokyo Univ. of Technology) 

H. Todo（Josai Univ.） 

  
  

 

 Public Forum 
“Consumer Safety from the Perspective of 

Alternative Methods” 

K. Yamazaki (The Japanese Coalition for 

Animal Welfare) 

M. Akita (Kamakura Women’s Univ.) 

Chair : H. Itagaki (Siseido Co, Ltd.),  Y. 

Sakai (Univ. of Tokyo) 

  
18:00 

  
Banquet (18:00~20:00)  
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program 
 
November 13 (Thursday) 
9:30～11:45 
Symposium 1: Development of Alternative Organs and Alternatives to Animal Testing 
Coordinators：Masayuki Yamato (Tokyo Women's Medical University), Kenitiro Hata (J-TEC, Ltd.) 
S1-1 The relationships between regenerative medicine research and animal testing alternatives 

development 
Kenitiro Hata (J-TEC, Ltd.) 

 
S1-2 Application of three-dimensional human skin equivalents for organotypic bioassay models 

Toshio Nishiyama (Tokyo University of Agriculture and Technology) 
 
S1-3 Development of a microchip-based multiple bioassay system 

Kiichi Sato (University of Tokyo) 
 
S1-4  In vitro-expanded hepatic progenitor cells-repopulated humanized mouse model for human HBV 

infection 
 Rie Uto (Tokyo Women’s Medical University) 
 
S1-5 Development of a pump using cardiomyocytes 

You Tanaka (University of Tokyo) 
 
11:45～12:45 
Council (2007-2008) 
 
12:45～14:15 
Poster Presentation 
 
14:15～15:15 
Special Lecture 
Chair person: Kenji Sugibayashi (Josai University)  
SL What dermatologists expect for alternative methods from the viewpoints of dermatologic 

practice? 
Kayoko Matunaga (Fujita Health University) 
 

15:15～17:30 
Symposium 2: Alternatives to Animal Experiments for Development of Cosmetics 
Coordinators：Genji Imokawa (Tokyo University of Technology), Hiroaki Todo (Josai University)  
S2-1 A method using repigmenting B-16 melanoma cells for screening anti-melanogenic agents Genji 

Imokawa (Tokyo University of Technology) 
 
S2-2 Screening methods on anti-wrinkle agents 

Hitoshi Masaki (Nikoderm Research Inc.) 
 
S2-3 In vitro evaluation using human dermal papilla cells 

Tokuro Iwabuchi (Shiseido Research Center) 
 
S2-4 Efficacy of three-dimensional cultured human skin models for skin permeation test 

Hiroaki Todo (Josai University) 
 

S2-5 In vitro skin sensitization test 
Hitoshi Sakaguchi (Kao Co., Ltd.) 

 
18:00～20:00 Banquet ( 21F Sky banquet, Urawa Royal Pines Hotel) 
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November 14 (Friday) 
9:30～11:45 
Symposium 3: Design and Data Analysis for Reduction, Replacement and Refinement 
Coordinators：Takashi Omori (Kyoto University), Kozo Takayama (Hoshi University) 
S3-1 Efficiency improvement in pharmaceutical formulation development based on a factorial 

experimental design 
Kozo Takayama (Hoshi University) 

 
S3-2 Development of an in silico prediction system for the safety assessment of chemicals 

Hirokazu Kouzuki (Shiseido Co., Ltd.) 
 
S3-3 Study on the optimality of material allocation design in the validation study of alternative assay 

to animal experiments 
Masayuki Takanuma (Hisamitsu Pharmaceutical Co., Inc.) 

 
S3-4 A statistical method for evaluating transferability of an alternative test method to animal 

experiments 
Youhei Hyoudo (Kyowa media servise Co., Ltd.) 

 
S3-5 Statistical method for evaluating interlaboratory reproducibility in the validation study of 

alternative assay for animal experiments 
Kohei Ishikawa (Eisai Co., Ltd.) 

 
S3-6 Certain practical issues on validation study conduct and evaluation 

Takashi Omori (Kyoto University), Takashi Soze (Osaka University), Hiroki Takagi 
(Sanofi-aventis K.K) 

 
11:45～12:45 
Council (2009-2010) 
 
12:45～14:00 
JSAAE General Meating 
 
14:00～15:30 
Special Session: Review of an Alternative to Animal Testing for Safety Evaluation of Cosmetic 
Ingredients using Quasi-drug 
Coordinator：Hajime Kojima（JaCVAM） 
T-1 Skin irritation test task force 

Mariko Sugiyama (Shiseido Co., Ltd.) 
 
T-2 Skin sensitization test task force 

Yukiko Kanazawa (Food and Drug Safety Center) 
 

T-3 Ocular irritation test task force 
Youichi Seto (P&G Japan Co., Ltd.) 

 
T-4  Photo-induced toxicity test task force 
 Noriyasu Imai (KOSÉ Co. Ltd.) 
 
T-5 Skin permeation and absorption test task force 

Makiko Fujii (Showa Pharm. Univ.) 
 
T-6  Genotoxicity test task force 

Toshio Kasamatu (Kao Co. Ltd.) 
 

16:00～18:00 
Public Forum: Consumer Safety from the Perspective of Alternative Methods 
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Poster session 

P1  Vitamin E Transport in Cultured Retinal Capillary Endothelial Cells  
Ken-ichi Hosoya, Shun Okayasu, Masanori Tachikawa 
Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama 

 
P2  Validation of porcine corneal opacity and permeability assay as an alternative to eye irritation tests 

Ju-hee Han a,Hyun-Kyoung Lee a, Seung Hyeok Seok1, Min-Won Baek, Dong-Jae Kim, Yi-Rang Na, 
Sung-Hoon Park, Bae-Hwan Kim2, Kui-Lea Park3, Jong-Kwon Lee3 and Jae-Hak Park 
Department of Laboratory Animal Medicine, College of Veterinary Medicine, Seoul National 
University, 1Institute for Experimental Animals, College of Medicine, Seoul National University, 
2AMOREPACIFIC R&D Center, 3National Institute of Toxicological Research 

 
P3  International evaluation of bovine corneal opacity and permeability assay as an alternative method to 

eye irritant test 
Ju-hee Han, Seung Hyeok Seok1, Min-Won Baek, Dong-Jae Kim, Yi-Rang Na, Kui-Lea Park2 and Jae 
Hak Park 

Department of Laboratory Animal Medicine, College of Veterinary Medicine, Seoul National 
University, 1Institute for Experimental Animals, College of Medicine, Seoul National University, 
2National Institute of Toxicological Research 

 
P4  A novel culture model of rabbit corneal epithelium utilizing a handy scaffold of collagen viitrigel 

membrane and its cryopreservation 
Toshiaki TAKEZAWA1, Winnette M. AMBROSE1,2, Jennifer H. ELISSEEFF2 
1National Institute of Agrobiological Sciences, 2Johns Hopkins University 

 
P5  An inter-laboratory study of Short Time Exposure (STE) test for predicting eye irritation potential of 

personal care products 
Yutaka Takahashi 1, Takumi Hayashi 2, Shinichi Watanabe 3, Mirei Koike 1,  Noriko Aisawa3, Shinya 
Ebata 3, Hitoshi Sakaguchi 1, Tsuneaki Nakamura 3, Hirofumi Kuwahara 2, Naohiro Nishiyama 1 

1 Kao Corporation. 2 Kanebo COSMETICS INC. 3 Lion Corporation 
 
P6  In Vitro Eye Irritancy Test of Cosmetic Integrants with theReconstructed Rabbit Corneal Epithelium 

Model 
Masayoshi Hisama1, Sanae Matsuda1, Hiroharu Shibayama1, Norihiko Itoh2, Masahiro Iwaki3 
1HBC Science Research Center Co., Ltd., 2Department of Ophthalmology, Yokohama City University 
School of Medicine, 3Department of Pharmacy, School of Pharmacy, Kinki University 

 
P7  Development of alternative method for eye irritation test using gel embedded culture method 

Megumi Nakashima, Miki Nakanishi, Noriyasu Imai, Yuko Okamoto 
KOSÉ Corporation Fundamental Research Laboratories 

 
P8  Tier system using monolayer culture of SIRC cells and three-dimensional dermal model for eye 

irritancy assessment 
Shigenobu Hagino, Yuuko Okazaki, Masato Kitagaki and Hiroshi Itagaki 
Shiseido Quality Assessment Center 

 
P9  Investigation of 3D Corneal Model Culture Method Using Normal Human Corneal Epithelial Cells 

Takahiro Ogasawara, Masakazu Katoh, Fumiyasu Hamajima, Kentaro Kubo, Tomomi Shigeta, 
Kenichiro Hata 
Japan Tissue Engineering Co., Ltd. 
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P10 Evaluation of Heterotypic Cellular Interactions Using Detachable Substrates 
Hirokazu Kaji, Takeshi Yokoi, Takeaki Kawashima, Matsuhiko Nishizawa 
Department of Bioengineering and Robotics, Graduate School of Engineering, Tohoku University 

 
P11 A Genotoxicity test system based on p53R2 gene expression in human cells 

Katsutoshi Ohno, Kimie Ishihata, Yukimasa Tanaka-Azuma, Shigeru Nakano, Toshihiro Yamada 
Food Safety Research Institute, Nissin Food Products Co., Ltd. 

 
P12 Identification of tumor promotion marker genes for predicting tumor promoting potential of chemicals 

in BALB/c 3T3 cells 
Hideki Maeshima*, Katsutoshi Ohno, Yukimasa Azuma, Shigeru Nakano, and Toshihiro Yamada  
Food Safety Research Institute, Nissin Food Products Co., Ltd. 

 
P13 Analysis of marker genes for prediction of embryotoxicity using mouse embryonic stem cells 

Noriyuki Suzuki, Nobuyuki Horie, Satoshi Ando, Koichi Saito 
Environmental Health Science Laboratory, Sumitomo Chemical Co., Ltd. 

 
P14 Development of a Xenoestrogen-Responsive Transient Zebrafish (Danio rerio) Using the Brain 

Aromatase based Reporter Gene 
Dong-Jae Kim1, Seung-Hyeok Seok1, Min-Won Baek1, Hui-Young Lee1, Yi-Rang Na1, Sung-Hoon 
Park1, Hyun-Kyoung Lee1, Noton Kumar Dutta1, Koichi Kawakami2, and Jae-Hak Park1 
1College of Veterinary Medicine and BK2 Program for Veterinary Science, Seoul National University, 
Korea and 2Division of Molecular and Developmental Biology, National Institute of Genetics and 
Department of Genetics, Japan 

 
P15 Study on a simplified peptide-binding assay method for evaluation of skin sensitization 

Noriyuki Hashimoto, Yasushi Shimada, Ken Morita 
Central Research Laboratories, Hokko Chemical Industry Co., Ltd. 

 
P16 Rapid immobilization of liver-derived cells and its application to the identification of a minimum 

number of cells necessary for liver-cell array 
I. Kameda1, K. Komori1, T. Tatsuma1, and Y. Sakai1, 2  
1Institute of Industrial Science (IIS), 2Center for Disease Biology Integrative Medicine, Graduate 
School of Medicine (CDBIM), University of Tokyo 

 
P17 Establishment of High Throughput Toxicity Testing Systems Using Cultured Cells (NEDO Project) 

Yamazaki,S., Tanaka, N., Sasaki, K., Ohmiya, Y., Saito, K., Akita, M., Aiba,S., Nishii, S., Kuroda. S., 
Oshimura, M., Ohbayashi, T. 
Hatano Res. Institute, FDSC, Sumitomo Chem. Co., Ltd., Kamakura Women’s U., Tohoku U., AIST, 
Toyobo Co., Ltd., U. of Tokyo and Tottori U. 

 
P18 Two dimensionally aligned NHDF spheroid to create the three-dimensional skin equivalent 

Satomi YODA1, Tomomi SATOMI 2, Koji UENO1,Syoichi YAHAGI 3, 
Yuri OKANO 3, Hitoshi MASAKI 3, Hidenori OTSUKA 1,4 
1Department of Applied Chemistry, Faculty of Science,Tokyo Univ. of Science, 2Center for Disease 
Biology and Integrative Medicine,Faculty of Medicine,University of Tokyo, 3Nikkol Group Cosmos 
Technical Center Co., Ltd., 4National Institute for Materials Science  

 
P19 Assessment of the Human Epidermal Model LabCyte EPI-MODEL24 for the in vitro Skin Irritation 

Testing According to the Validated Protocol by ECVAM 
Masakazu Katoh, Fumiyasu Hamajima, Takahiro Ogasawara, Kenichiro Hata 
Japan Tissue Engineering Co., Ltd. 
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P20 Functional evaluation of human 3-dimensional keratinocyte and melanocyte co-cultured epidermal 
model (LabCyte MELANO-MODEL) 
Fumiyasu Hamajima, Masakazu Katoh, Takahiro Ogasawara, Ken-ichiro Hata 
Japan Tissue Engineering Co., Ltd. 

 
P21 The validation of alternative methods of reconstructed human skin equivalents for the assessment of 

skin irritation 
Kyoung-Mi Jung1, Ji-young Moon2, Su-Hyon Lee3, Bae-Hwan Kim4, Cheol-Beom Park2,  
Kyoung-Min Lim1 

Amorepacific Co. R&D Center1, Korea Testing & Research Institute2, MCTT Co.3,  
Keimyung University4  

 
P22 Assessment of the phototoxic hazard of some chemicals using 3T3NRU assay and reconstructed 

human skin models   
Jung Hun Ju, Jung Pyo Lee, Kyung Hee Sohn, Chae Hyung Lim, Soon Keun Hong, Tae Lin Kwon, 
Mi Jang, Kui Lea Park  

 
P23 Utilization of three dimensional cultured human skin models as an alternative skin for permeation  

study of materials: Comparison of material permeations through three-dimensional cultured human  
skin models with those through human and hairless rat skin 
Kenichi Sugie, Hiroaki Todo, Kenji Sugibayashi 
Faculty of Pharmaceutical Sciences, Josai University 

 
P24 3D cultured skin model that have ability ofmelanogenesis 

Tatsuya Yamaguchi,Hiroaki Nishiguchi 
Tsuruga Institute of Biotechnology, TOYOBO CO., LTD. 

 
P25 Zebrafish embryo proteins promote sphere-forming abilities of human melanoma cell line 

Yi-rang Na1, Seung-Hyeok Seok2, Min-Won Baek1, Dong-Jae Kim1, Ju-Hee Han1 and Jae-Hak Park1 
1Laboratory Animal Medicine, College of Veterinary Medicine, Seoul National University, Gwanak-gu, 
Seoul, 151-742, Korea 
2Institute for Experimental Animals, College of Medicine, Seoul National University, Chongno-gu, 
Seoul 110-799, Korea 

 
P26 Differentiation of skin sensitizers from irritant chemicals by human cell line activation test under 

double-blinded condition 
Yong Heo, Yeon-mi Lim, Su-sun An* 
Catholic University of Deagu, 330 Kumrak 1 ri, Hayang eup, Kyongsan si, 712-702 Korea 

 
P27 Differences of SI (stimulation index) among strains in LLNA 

Junichi Ishimura, Masashi Murakami, Tomonari Miyazaki, Jun Sasaki, Yuusuke Tamukai, Mitsuaki 
Inaba, Hiroshi Domon 
Mitsubishi Chemical Safety Institute Ltd. 

 
P28 The Development of an In Vitro Sensitization Test with amino acids and their derivatives 

Masahiro Kikuchi, Nobuyuki Ujiie, Satoru Hashimoto and Hitoshi Masaki 
NIKKOL GROUP, COSMOS TECHNICAL CENTER Co., Ltd. 

 
P29 TRPA1 as tools for the predictive identification of sensory irritation by alkali pH 

Fumitaka Fujita1,2, Kunitoshi Uchida2, Koji Shibasaki2, Hitoshi Inada2, Takaaki Sokabe2, Makoto 
Tominaga2 
1Central Research Laboratories, Mandom Corp., 2Section of Cell Signaling, National Institute for 
Physiological Sciences, Okazaki Institute for Integrative Bioscience, National Institutes of Natural 
Sciences 
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P30 Inter-Laboratory Validation Study for Non-Radioisotopic Local Lymph Node Assay Based on BrdU 
Incorporation (LLNA-BrdU) 
Masahiro Takeyoshi1, Hajime Kojima2, Takashi Omori3, Takashi Sozu4, Isao Yoshimura5, Kenji 
Idehara6, Yoshiaki Ikarashi7, Yukiko Kanazawa8, Takumi Aogi9, Masashi Tanaka10, Kazunori Arima11, 
Atsuko Yuasa12 and Eiji Maki13 
1Chemicals Evaluation and Research Institute, 2National Institute of Health Sciences, 3Kyoto 
University, 4Osaka University, 5Tokyo University of Science, 6Daicel Chemical Industries Ltd., 
7National Institute of Health Sciences, 8Food and Drug Safety Center, 9Otsuka Pharmaceutical Co. 
Ltd., 10Meiji Seika Kaisha Ltd., 11Taisho Pharmaceutical Co. Ltd., 12Fuji Film Co. Ltd., 13Biosafety 
Research Center, Foods, Drugs and Pesticides 

 
P31 Validation of a skin irritation study using a Japanese model; LabCyte EPI-MODEL24, Phase I data   

Skin irritation validation study using Japanese model; LabCyte EPI-MODEL24, Phase I data  
Kojima, H.1, Ando, Y.2, Yamagichi, Y.3, Kosaka, T.4, Suzuki, T.5, Yuasa, A.6, Watanabe Y.7, Shinoda, 
S.8, Idehara, K.9, Yoshimura, I.10, Miyaoka, E.10, Ishiyama, K.10, Kato, M.11 and Omori, T.12 
NIHS1, Aiken Co., Ltd.2, KOBAYASHI Pharmaceutical Co., Ltd.3, The Institute of Environmental 
Toxicology4, Fancl Research Institute5, FUJIFILM Corporation6, Maruishi Pharmaceutical Co., 
Ltd.7, Drug Safety Testing Center Co., Ltd.8, Daicel Chemical Industries, Ltd.9, Tokyo University of 
Science10, J-TEC11, Kyoto Univ.12 

 
P32 Inter-laboratory validation study of in vitro eye irritation test; Short time Exposure (STE) test. 

H. Sakaguchi1, N. Ota2, T.Omori3, H. Kuwahara4, T. Sozu5, Y. Takagi6, Y. Takahashi1, K. Tanigawa7, 
M. Nakanishi7, T. Nakamura8, T. Morimoto9, S, Wakuri10, Y. Okamoto7, M. Sakaguchi2, T. Hayashi4, T. 
Hanji6, S. Watanabe8 
1Kao Corporation, 2Pola Chemical Industries, INC., 3Kyoto University, 4Kanebo cosmetics INC., 
5Osaka University, 6Pias Corporation, 7KOSÉ Corporation, 8LION Corporation, 9Sumitomo Chemical 
Co., Ltd., 10FDSC 

 
P33 Results of a Japanese ring study of a human Cell Line Activation Test (h-CLAT) for predicting skin 

sensitization potential (5th Report): A study for evaluating  preservative skin sensitization potential 
using h-CLAT 
N. Kosaka1); H. Inaba2); K. Okamoto3); M. Mizuno4); S. Sono5); Y. Kato6); M. Kishi6); T. Ashikaga5); Y. 
Okamoto4); H. Kuwahara3); T. Nakamura2); H. Sakaguchi1); Y. Ohno,7)  
1)Kao Corporation, 2)LION CORPORATION, 3)Kanebo COSMETICS INC., 4) KOSÉ Corporation,  

5)Shiseido Co., Ltd., 5) Nippon Menard Cosmetic Co., Ltd., 7) National Institute of Health Sciences 
 
P34 Results of a Japanese ring study of a human Cell Line Activation Test (h-CLAT) for predicting skin 

sensitization potential (6th Report): A study for evaluating oxidation hair dye skin sensitization 
potential using h-CLAT  
K. Okamoto1; Y. Kato2; M. Kishi2; H. Kuwahara1; S. Sono3; N. Kosaka4; M. Mizuno5; H. Inaba6; T. 
Nakamura6; Y. Okamoto5; H. Sakaguchi4; T. Ashikaga3; Y. Ohno,7 
1Kanebo COSMETICS INC., 2Nippon Menard Cosmetic Co., Ltd., 3Shiseido Co., Ltd., 4Kao 
Corporation, 5KOSÉ Corporation, 6LION CORPORATION, 7National Institute of Health Sciences 

 
P35 Results of a Japanese ring study of a human Cell Line Activation Test (h-CLAT) for predicting skin 

sensitization potential (7th Report): A study for evaluating fragrance skin sensitization potential using 
h-CLAT 
S. Sono1; M. Mizuno 2; N. Kosaka3; K. Okamoto 4; Y. Kato5; H. Inaba6; T. Nakamura 6; M. Kishi5; H. 
Kuwahara4; H. Sakaguchi3; Y. Okamoto 2; T. Ashikaga 1; Y. Ohno,7 
1 Shiseido Co., Ltd., 2KOSÉ Corporation, 3Kao Corporation, 
4Kanebo Cosmetics Inc., 5Nippon Menard Cosmetic Co., Ltd.,  
6LION Corporation, 7National Institute of Health Sciences 
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P36 Evaluation of h-CLAT (in vitro skin sensitization test) based on 100 known chemicals 
Takao Ashikaga 1, Hitoshi Sakaguchi 2, Yuuko Nukada 2, Nanae Kosaka 2, Yuuichi Itou 2, Sakiko Sono 1, 
Naohiro Nishiyama 2and Hiroshi Itagaki 1 

1Shiseido Co., Ltd., 2Kao Corporation  
 
P37 The effect of S-9mix on rat whole embryos in culture 

Masaharu Akita1, Noriko Ishizuka1 and Atushi Yokoyama2 

1Kamakura Women’s University and 2Kanagawa Life Science Research Laboratory 
 
P38 Effects of ferromia (FRM) on cultured rat embryos 

Akita, M.1 and Yokoyama, A.2 
1Kamakura Women`s University 
2Kanagawa Life-science Research. 

 
P39 Development of a cocultivation microdevice for toxicokinetic study in humans 

H. Nakayama1, H. Kimura1, K. Komori1, T. Fujii1, and Y. Sakai1,2 
1Institute of Industrial Science (IIS), 2Center for Disease Biology Integrative Medicine, Graduate 
School of Medicine (CDBIM), University of Tokyo 

 
P40 A new evaluation system for in vitro skin permeation to screen skin penetration enhancers 

Kazuyoshi Hara, Daisuke Yoshida, Hiroaki Todo, Kenji Sugibayashi 
Faculty of Pharmaceutical Science, Josai University  

 
P41 Formulation optimization of ondansetron transdermal delivery system employing experimental design 

Yuriko Ashitaka, Yasuko Obata, Kozo Takayama 
Hoshi University 

 
P42 3 Dimensional Culture Dish for Drug Screening Test 

Makoto Kodama, Yukari Furutai, Tadashi Tamura 
Vessel Inc  

 
P43 A new alternative to animal experiment to determine skin distribution or skin concentration of cosmetic 

ingredients and drugs 
Takeshi Oshizaka, Yoko Owada, Hiroaki Todo, Kenji Sugibayashi 
Faculty of Pharmaceutical Sciences, Josai University 

 
P44 Joint meeting between JSAAE and KSAAE 

Yuji Yoshiyama1, Tsutomu Kurosawa2, Noriho Tanaka3 
1Kitasato University, 2Osaka University, 3Food and Drug Safety Center 
Shirokane, Minato-ku, Tokyo  

 
P45 Real-time evaluation of hemocompatible materials 

Katsuko Furukawa1, Satoshi Seki2, Yuki Hirano2, Hanako Miki1, Kazuyuki Mizuhara2, Takashi 
Ushida1 

1Department of bioengineering, School of engineering, The University of Tokyo 
2Department of mechanics, School of engineering, Tokyo Denki University 
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S1-1 
The Relationships Between Regenerative Medicine Research and Animal Testing Alternatives 
Development 
 
Kenichiro HATA 
 
Japan Tissue Engineering Co.,Ltd 
e-mail: ken-ichiro_hata@jpte.co.jp 
 
In the field of regenerative medicine, graft tissues or organs derived from living cells have been used 
to treat patients in clinical practice.  Particularly, reconstructed skins were applied in a clinical setting 
many years ago, and many clinical cases have been already reported.  One of the biggest triggers is 
that cell mass culture of human normal epidermal keratinocytes became possible based on the report 
of H. Green et al in 1975.  Epidermal keratinocyte can provide enough proliferation during 
cultivation, and maintain its differentiation capability for normal tissues such as cell stratification.  
Including the development of many culture mediums, a huge variety of cell culture methods have been 
established. 

Since the early 1990s, we have used the human epidermal keratinocytes and oral mucosal 
epithelial cells cultured by the Green’s method to the various kinds of cases that need epidermis or oral 
mucosal epithelium.  In addition, we set up business in 1999 in order to popularize regenerative 
medicine, and have worked on the industrialization.  According to the related regulations in Japan, 
each tissue-engineered medical product using a living cell is required for a clinical trial similar to that 
of drugs and medical devices, and to obtain an approval for production and distribution of the product.  
Due to this situation, it takes an incredible amount of time to give clinical usefulness even though a 
graft tissue using a living cell is completed.  Unfortunately, there is no example of the 
tissue-engineered products that are commonly distributed in Japan. 

Under these circumstances, we have developed the alternatives to animal testing based on the 
technology we have established for the tissue-engineered epidermis.  We also developed a 
3-dimensional skin model using human epidermal keratinocytes, and led to place on the market in 
2004.  Also, we have worked on the development of cultured epidermis containing melanocytes, and 
we launched the 3-dimensional skin model containing melanocytes in 2006.  At present, we have 
started to develop the cultured corneal model for eye irritation testing.  These are great examples that 
we can bring forward the development of the tissue-engineered products in conjunction with animal 
testing alternatives that related to the specific tissue. 

Many researchers have worked on the study of tissue-engineered implants using a living cell in 
order to put into practice the regenerative medicine.  It remains a challenge of how to develop the 
tissues much closer to the real ones.  If human body tissues can be highly replicated by the 
technology accumulated with regenerative medicine, its usefulness as an animal testing alternative 
should be considered.  There is a possibility that both the regenerative medicine research and animal 
testing alternatives development seek a similar way.   
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S1-2 
Application of three-dimensional human skin equivalents for organotypic bioassay models 
 
Toshio NISHIYAMA 
 
Scleroprotein Research Institute, Tokyo University of Agriculture and Technology 
e-mail: toshio_n@cc.tuat.ac.jp 
 
【Objective(s)】 
In vitro three-dimensional culture models of human skin utilizing keratinocytes grown upon 
fibroblast-contracted collagen gels (skin equivalents) have been reported to demonstrate similar 
behavior to the cells in vivo. The aims of our study are to analyze factors which regulate the structure 
and function of epidermis, dermis and dermal-epidermal junction in the skin equivalents and to 
provide bioassay models for biochemical, pharmacological, or biological trials.  
 
【Materials and Methods】  
Dermal equivalents (DE): Human foreskin fibroblasts (HF) were cultured in type I collagen gels. After 
3-day culture, the contracted collagen gels were used as DE. To examine mechanical stress in DE, we 
prepared a unique culture device for performing the cyclic stretched culture. 
Skin equivalents (SE): SE were prepared by culturing human keratinocytes (HK) on DE. The culture 
was lifted to the air-liquid interface and only the HK layer was exposed to air to form a cornified layer. 
The SE were subsequently cultured in the presence or absence of MMP inhibitor and/or serine 
protease inhibitor. After 14-day or 28-day culture, SE were then subjected to biochemical, genetic or 
morphological analyses. 
 
【Results and Discussion】 
In collagen-coated monolayer culture, the gene expression of tenascin-C (TN-C) in HF was 
up-regulated in response to cyclic strain, while there was no change in DE. The result suggests the 
three-dimensional interaction between HF and collagen fibrils regulates the gene expression induced 
by tensile stress. Analyses through SE have revealed in our previous study that matrix 
metalloproteinases (MMPs) and plasmin are involved in basement membrane (BM) formation. We 
examined effects of inhibitors for MMPs and serine protease on the BM formation and the epidermal 
structure and differentiation in the SE. The assembly of BM under the basal keratinocytes and the 
differentiation of epidermis were extensively promoted under the influence of both inhibitors. By 
using this SE as a standard bioassay model, we have been investigating the interactions between HF 
and HK in gene expression of extracellular matrix and adhesion molecules and the effect of glycogen 
synthase kinase-3 (GSK-3) inhibitor on growth and differentiation of HK.   
 
【References】Ogura Y, et al., Br. J. Dermatol., 159, 49-60, 2008. 
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【Objectives】 
In the most of conventional bioassays, only one bioactivity can be assayed, while chemical agents 
exhibit their bioactivity after several bioprocesses in a human body.  For example, oral medicines 
exhibit their bioactivity at target tissue after intestinal absorption and metabolism at liver. 

In this study, the microchip-based multiple bioassay system was developed to assay overall 
characters of the various chemicals, i.e. intestinal absorption, hepatic metabolism, and bioactivity to 
the target. 
 
【Materials and Methods】 
The microchip was composed of a slide glass and PDMS sheets, which had microchannels.  
Collagen-coated membrane filter was laminated between the PDMS sheets for support of culture of 
human intestinal model cell line, Caco-2, cells.  Human hepatocellular carcinoma, HepG2, cells were 
cultured on microcarrier beads, and then packed in the microchannel.  Human breast carcinoma, 
MCF-7, cells were cultured on the glass surface of the microchannel as target cells.  The system was 
controlled with microsyringe pumps.   
 
【Results and Discussion】 
A microchip for multiple bioassays of oral medicines was developed, which consists of intestine, liver, 
and target tissue parts.  Anticancer agents showed their activity depending on the rate of intestinal 
absorption and the influence of hepatic metabolism.  Estrogens exhibited proliferation activity to the 
breast cancer cells depending on their characters. 

The system realized reduction of assay time and cell consumption.  We concluded that the 
developed system had an ability to evaluate the overall characters of oral medicines in many 
applications. 
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1Hiroshima Prefectural Institute of Industrial Science and Technology, 2Institute of Advanced 
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4Hiroshima University Liver Project Research Center, 5Graduate School of Biomedical Sciences, 
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【Objective(s)】 
The restricted host range of the hepatitis viruses has hampered the development of suitable animal 
models. Normal hepatocytes have limited replicative capacity in vitro and acquire an abnormal 
phenotype if they are cultured for extended periods. Hepatitis B virus (HBV) infection of primary 
hepatocytes has produced poor viral replication and low viral yields and has suffered from poor 
reproducibility. We previously identified a minute population of replicative cells in long-term cultures 
of human adult parenchymal hepatocytes.1 These cells were able to grow continuously through serial 
subcultures. They expressed hepatic progenitor cell markers such as cytokeratin (CK) 19, Thy-1, and 
CD44, but not mature hepatocyte markers. The cultured hepatic progenitor cells were resistant to 
infection with HBV. To examine the growth and differentiation capacity of the cells in vivo, serially 
subcultured hepatic progenitor cells were transplanted into the progeny of a cross between albumin 
promoter/enhancer-driven urokinase plasminogen activator-transgenic mice and SCID mice 
(uPA/SCID mice). 
 

【Materials and Methods】 
Human hepatocytes were isolated by two-steps collagenase perfusion and cryopreserved. 
Cryopreserved hepatocytes were thawed and serially subcultured to obtain in vitro-expanded 
progenitor cells. Homozygous uPA/SCID mice were injected with 7.5 × 105 in vitro-expanded hepatic 
progenitor cells into the inferior splenic pole. Chimeric mice were intravenously injected with the 
HBV-positive serum at 9–12 weeks after transplantation. 
 

【Results and Discussion】 
In vitro-expanded hepatic progenitor cells were engrafted into the liver and able to grow for at least 10 
weeks, ultimately reaching a maximum occupancy rate of about 30%. Hepatic progenitor cells-derived 
cells in the host livers expressed differentiation markers such as tryptophan-2,3-dioxygenase, 
glucose-6-phosphatase, and cytochrome P450 (CYP) subtypes at 10 weeks after transplantation. All 
mice developed measurable viremia within 8 weeks after inoculation of human serum containing 
high-titer HBV-DNA. Those chimeric mice with a relatively high replacement rate exhibited viremia 
and had high serum levels of hepatitis B surface antigen (HBsAg). In conclusion, serially subcultured 
human hepatic progenitor-like cells from postnatal livers successfully repopulated injured livers, and 
they exhibited several phenotypes of mature hepatocytes, including susceptibility to HBV. In 
vitro-expanded hepatic progenitor cells might be an alternative to human hepatocytes as a useful cell 
source for future hepatocyte transplantation and human hepatitis study.2 
 
【References】 
1) Yamasaki C, Tateno C, Aratani A, Ohnishi C, Katayama S, Kohashi T, Hino H, Marusawa H, Asahara T, 
Yoshizato K. Growth and differentiation of colony-forming human hepatocytes in vitro. J Hepatol. 
2006;44:749-757. 
2) Utoh R, Tateno C, Yamasaki C, Hiraga N, Kataoka M, Shimada T, Chayama K, Yoshizato K. Susceptibility of 
chimeric mice with livers repopulated by serially subcultured human hepatocytes to hepatitis B virus Hepatology. 
2008;47:435-446. 
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【Objective(s)】 
Recently, integration of various chemical devices and operations onto a microchip is advancing rapidly.  
As living cellular systems often exhibit complex reaction sequences, harnessing cell-based reactions 
by incorporating cells into integrated chemical systems is frequently reported.  However, to date, 
only cellular biochemical functions have been used to enhance microchip functions.  Here, we utilize 
cellular mechanical functions to produce more efficient processes in a microvolume.   The objective 
of this study is to create a micropump on chip using a cardiomyocyte sheet as a prototype 
bio-microactuator to transform chemical energy into mechanical energy [1].  
  
【Materials and Methods】 
Design of a micropump powered by cardiomyocytes is shown in Fig. 1.  Fluid was driven by the 
contracting forces of a cardiomyocyte sheet.  Cardiomyocyte sheets were fabricated from primary 
cell suspensions using polystyrene culture dishes grafted with a thin thermo-responsive polymer 
overlayer [2].  A push-bar structure was installed to transmit the contractile forces of the sheet to the 
fluid to produce oscillating microchannel flow.   
 
【Results and Discussion】 
Directional flow within microchannels was observed 
using micro polystyrene particles dispersed in fluids in 
the microchannels, and therefore, the pumping function 
was demonstrated.  Now, we have been developing a 
smaller micro-heart pump [3] and a vascular cell-based 
device [4] to realize devices more similar to real organs.  
That would be applied to not only the field of micro 
chemical systems but also to alternative organs.  
 
【References】 
[1] Y. Tanaka, et al., Lab Chip, 6 (3), 362-368 (2006) 
[2] T. Shimizu, et al., Circ. Res., 9 (3), E40-E48 (2002) 
[3] Y. Tanaka, et al., Lab Chip, 7 (2), 207-212 (2007) 
[4] Y. Tanaka, et al., Lab Chip, 8 (1), 58-61 (2008) 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Cardiomyocyte pump design. 
(Upper) Schematic view. (Lower) 
Cross-sectional view along A-B. 
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Vitamin E transport in cultured retinal capillary endothelial cells 
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【Objective(s)】-Tocopherol, the most biologically active member of the vitamin E family, is 
clinically useful for the prevention and palliation of diabetic retinopathy, implying that the retina 
possesses an efficient uptake system for -tocopherol at the inner blood-retinal barrier (inner BRB). 
The purpose of this study was to elucidate the contribution of scavenger receptor class B, type I 
(SR-BI), to the uptake of high density lipoprotein (HDL)-associated -tocopherol (-tocopherol-HDL) 
using an in vitro inner BRB model, a conditionally immortalized rat retinal capillary endothelial cell 
line (TR-iBRB2 cells)1). 
 
【Materials and Methods】An uptake study of -tocopherol-HDL was performed using TR-iBRB2 
cells. The expression of SR-BI protein was determined by immunoblot and immunohistochemical 
analyses. To clarify the relationship between SR-BI protein expression and the uptake of 
-tocopherol-HDL by TR-iBRB2 cells, RNA interference was carried out. 
 
【 Results and Discussion 】 [14C]-tocopherol-HDL uptake by TR-iBRB2 cells exhibited a 
time-dependent increase and a temperature-dependence with an 88% reduction for 90 min at 4°C 
compared with that at 37°C. The uptake of [14C]-tocopherol-HDL was inhibited by BLT-1, a specific 
inhibitor of the SR-BI-mediated lipid transfer between HDL and cells, in a concentration-dependent 
manner with an IC50 of 23.2 nM. The expression of SR-BI protein was detected in TR-iBRB2 cells and 
immunostaining of SR-BI was observed along the rat retinal capillaries. The inhibition of SR-BI 
protein expression by SR-BI siRNA resulted in a 24.4% reduction in [14C]-tocopherol-HDL uptake. 
These findings strongly suggest that SR-BI at the inner BRB is responsible for -tocopherol uptake 
from the circulating blood and plays a key role in maintaining -tocopherol in the neural retina. 
 
【References】 
1) Hosoya K. et al.: Conditionally immortalized retinal capillary endothelial cell lines (TR-iBRB) 
expressing differentiated endothelial cell functions derived from a transgenic rat, Exp. Eye Res., 72, 
163-172 (2001). 
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aThe first two authors contributed equally to this work. 
 
 
【Objective(s)】  
The Draize eye irritation test has been changed to alternative methods based on 3 Rs (Replacement, 
Reduction, Refinement) of animal experiments. The bovine corneal opacity and permeability (BCOP) 
assay is well established as one of the alternative methods to the Draize test but the supply of bovine 
eyes from a slaughterhouse is not sufficient in actuality. The porcine corneal opacity and permeability 
(PCOP) assay have been proposed as a reliable alternative to the BCOP assay and the Draize test 
because porcine corneas have numerous advantages including structural similarities with human 
corneas and the stable capacity for a corneal supply. In this study, three cosmetics and seven chemicals 
that are already known as irritants at Draize score and the bovine corneal opacity (BCO) assay were 
tested by the PCOP assay for the first time in Korea. 
 
【Materials and Methods】  
The porcine corneal opacity was measured by quantifying the ability of light to pass through a cornea 
using an opacitometer. The permeability was measured at 10 and 30 min time points after chemical 
exposure. The PCOP assay showed the high correlation with the Draize score and BCO assay.  
 
【Results and Discussion】 
These results showed that the PCOP assay can be used as an alternative method for the BCO assay and 
the Draize test although it needs further studies about insoluble chemicals and others to increase 
reliability. 
 
【References】 
Ebenhahn C, Guillet MC, Dami N, Cottin M and Van den Berghe C. (2001). Use of porcine isolated 

cornea test to predict ocular irritation potential of cosmetics. Research Communication in 
Pharmacology and Toxicology 6(1-2): 85–92. 

Gautheron P, Giroux J, Cottin M, Audegond L, Morilla A, Mayordomo-Blanco L, Tortajada A, 
Haynes G, Vericat JA, Pirovano R, Gillio TE, Hagemann C, Vanparys P, Deknudt G, Jacobs G, 
Prinsen M, Kalweit S and Spielmann H. (1994). Interlaboratory assessment of the bovine corneal 
opacity and permeability (BCOP) assay. Toxicology in Vitro 8 (3): 381–392. 

Journal Officiel de la Re´publique Franc¸aise du 10 juillet. (1992). Arreˆte´ du 9 juin 1992 portant 
modification de l_arreˆte´ du 5 avril 1971 modifie´ relatif aux me´thodes officielles d_analyse des 
cosme´tiques et produits de beaute´. Annexe: Me´thode officielle pour l_e´valuation de l_irritation 
oculaire. 
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【Objective(s)】  
The bovine corneal opacity and permeability (BCOP) assay is well established as one of the 
alternative methods to the Draize test. BCOP has not yet accepted as regulatory validation method 
animal in Korea. To validate our BCOP assay internationally, we compaired our BCOP results with of 
ICCVAM results. 
 we performed BCOP procedure according to an ICCVAM detailed protocol in which all 
experimental details were described and each chemical performed at least three independent 
experiments for each test chemical. 
 
【Materials and Methods】  
The test materials were liquids (five ), solids (five) and surfactants (two) , representing a range of 
different physical chemicals characteristices. Liquid and surfactant materials were treated ten minutes 
and solids materials were treated thirty minutes. BCOP score were graded according to four irritation 
scale. 
 
【Results and Discussion】 
Although our BCOP scores of some materials were lower than ICCVAM BCOP scores, BCOP 
irritation scale were same to ICCVAM’s. Histophysiological study revealed the relative ranking of 
opacity and permeability. Irritant materials caused edema and vacuolization in stroma and epithelia 
cell layers were lost partly depending on dose.  
 
【Acknowledgement】 
This work was done with theKFDA fund  and Research Grants by the Mandom International 
Research Grants on Alternative to Animal Experiments 
 
【References】 
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validation study on alternatives to the draize eye irritation test. Toxicology in vitro 9, pp. 789-869  
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permeability (BCOP) assay. Toxicology in vitro vol. 15, pp. 95-103  
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and ermeability (BCOP) assay. Toxicology in Vitro 8, pp. 381–392. 
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【Objective】 
  A goal is to create a cell culture model appropriate for extrapolating cornea toxicity as an alternative 
for Draize test.  A collagen vitrigel membrane scaffold we have developed1-3 seems to possess 
excellent features for reconstructing a cornea culture model.  Because it is composed of dense 
collagen fibrils and provides a strong, transparent and protein-permeable extracellular 
microenvironment.  Also, the scaffold incorporating a nylon ring support is easy to handle by forceps 
even after cells grew on it.  In this study, we aimed to examin the reconstruction culture of rabbit 
corneal epithelium on the scaffold and also its cryopreservation.  
 
【Materials and Methods】 
  Normal rabbit corneal epithelial (NRCE) cells purchased from Kurabo Industries Ltd. were seeded 
on a collagen vitrigel membrane scaffold incorporating a nylon ring support and a control plastic 
culture dish, and cultured to a confluent stage.  Expression of cornea specific cytokeratin 3/12 
(K3/12) and gap junctional protein connexin 43 (Cx43), was examined using immunostaining. Also, 
the monolayered cells on each substratum were cryopreserved in liquid nitrogen.  Subsequently, the 
cryopreserved cells on each substratum were thawed by immediately warming and subjected to cell 
viability assay. 
 
【Results and Discussion】 
  NRCE cells grew well and formed a monolayer on the collagen vitrigel membrane scaffold.  The 
cells on its cross sections expressed both K3/12 and Cx43, suggesting that the monolayered cells on 
the collagen vitrigel maintain the corneal epithelial phenotype.  The recoveries of living cells after 
cryopreservation was 19.4% on the collagen vitrigel, whereas that was 10.9% on the control plastic. 
 
【References】 
1. Takezawa T, et al.  Collagen vitrigel: A novel scaffold that can facilitate a three-dimensional 
culture for reconstructing organoids.  Cell Transplant., 2004, 13, 463-473 
2. Takezawa T, et al.  A protein-permeable scaffold of a collagen vitrigel membrane useful for 
reconstructing crosstalk models between two different cell types.   Cells Tissues Organs, 2007, 185, 
237–241. 
3. Takezawa T, et al.  Collagen vitrigel membrane useful for paracrine assays in vitro and drug 
delivery systems in vivo.  J. Biotechnol., 2007, 131, 76–83. 
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【Objectives】 
There is great urgency to develop non-animal safety tests in view of the forthcoming EU ban on in 
vivo testing. However, there is no established alternative method that can evaluate minimally or 
moderate eye irritation potential.  Using SIRC (rabbit corneal cell line) cells, we developed an 
alternative eye irritation test: the Short Time Exposure (STE) test1).  The STE test is an easy in vitro 
eye irritation test that assesses cytotoxicity following a one 5 minute dose treatment.  To consider the 
usefulness of the STE test, three laboratories evaluated several personal care products and confirmed 
the predictive capacity and reproducibility. 
 
【Materials and Methods】 
Materials: Personal care products (shampoo, rinse, body shampoo, lotion, cream, hair remover, etc.)  
Methods: SIRC cells were treated with diluted test material (5% and 0.05%) for 5 minutes in 96-well 
plates.  After which, cell viability (%) was calculated by the MTT assay.  
Analysis of Data: The results of the personal care products were classified as irritants or non-irritants 
depending on cell viability.  Products with a MAS  15 from the Draize test or cell viability  70% 
from the STE method were classified as irritants.  Those products outside of these parameters were 
classified as non-irritants.  The correlation of STE rank classification obtained from the STE 
prediction model were compared to the Draize eye rank classification.  In addition, the 
reproducibility of the results from three laboratories was evaluated. 
 
【Results and Discussion】 
The STE 5% test data showed a good accuracy (about 85%) with the Draize undiluted test data, and 
the STE 0.05% test data showed an accuracy of about 85% with the Draize 10% test data.  The 
correlation rate between STE rank classification and the Draize eye rank classification was about 85%.  
The reproducibility between the three laboratories was over 85% for both test doses.  Overall, the 
STE test is a useful in vitro eye irritation method, which could evaluate eye irritation potential of 
personal care products quickly. 
 
【References】 
1) Takahashi et al., 2008. Toxicology In Vitro. 22, 760-770. 
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【Objective(s)】 

Success in fully replacing the Draize eye irritation test with in vitro methods1 has not yet occurred in 
part due to lack of understanding of underlying physiological mechanisms of eye irritation. We 
focused on the mechanisms of eye injury and the new in vitro endpoints more predictive of biogenic 
response to chemical injury resulting in new or improved in vitro methods that would proceed to 
formal validation. We developed the Rabbit Corneal Epithelial (RCE) Model using collagen gel 
scaffold to evaluate in vitro eye irritation potential of chemicals including pharmaceuticals, cosmetics 
and their raw ingredients. 
 

【Materials and Methods】 

The collagen mixture was added to polycarbonate membrane culture inserts. The inserts were placed 
containing the treated 3T3 fibroblasts, and the cultured rabbit corneal epithelial cells (ArBlast Co. Ltd., 
Japan) were inoculated on it. The culture was submerged into the medium described and then exposed 
to air (airlifting). After airlifting, the RCE model, which is confirmed the multilayer structure 
formation with the flatness of the most outer layer, is used on the test. The test sample was applied to 
the surface of RCE model, and the tissue incubated for 30 min. After incubation, the eye irritation 
potency is estimated by the measurement of cytotoxicity using the MTT assay. 
 

【Results and Discussion】 

In vitro eye irritation potential of cosmetic integrants such as sodium lauryl sulfate (SLS) and 
polyoxyethylene octyl phenyl ether (Triton X-100) were evaluated with the viability of RCE model. 
SLS and Triton X-100 decreased the viability of the RCE models in a dose-dependent manner. SLS 
and Triton X-100 inhibited 88% and 74% of viability at a concentration of 0.5% in RCE model. The 
50% inhibition concentration value of SLS and Triton X-100 were 0.12% and 0.16% in RCE model. 
On the other hand, PEG 400 slightly decreased at a concentration of 100%. These results suggest that 
this model may be a useful classification tool for eye irritation in this battery system. 
 

【References】 

1. Ohno et. al., Toxicology in Vitro 13, 73-98, 1999. 
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【Objective(s)】  
To evaluate the eye irritation potential of chemicals, animals have been used. Recently, the 
development of various alternative methods has been progressed significantly from the viewpoint of 
animal welfare. SIRC-NRU (neutral red uptake assay), a cytotoxicity assay with SIRC cells, is one of 
the useful alternative methods. However, some materials show difficulties in the evaluation, as this 
method requires a high solubility in culture medium. To evaluate the test material in the absence of 
culture medium, we developed SIRC-embedded gel assay based on a gel embedded culture technique 
using the collagen gel. In this method, the expansion of applicable chemicals and test solvents is also 
expected. In this study, we investigated the SIRC-embedded gel assay as an eye irritation alternative 
method. 
 
【Materials and Methods】  
For the SIRC gel preparation, SIRC cells were cultured three-dimensionally in the collagen gel. In this 
investigation, Cellmatrix Type I-A (Nitta Gelatin, Inc.) derived from porcine tendon was employed. 
The test materials were applied in the rings put on the SIRC gel. After the exposure for a certain time, 
the cell viability of SIRC cells was assessed by MTT assay. The test materials were categorized as an 
irritant or a non-irritant group according to the obtained cell viability. The comparison of the irritation 
classification in SIRC gel with those in in vivo score 1) was conducted. The examined test materials 
comprise surfactants, alcohols, oils, acids, bases and so on. As the test solvent, physiological saline or 
mineral oil was applied. 
 
【Results and Discussion】 
In this method, water-soluble materials as well as water-insoluble materials and powder were 
evaluable. Furthermore, water-insoluble materials dissolved in mineral oil were well evaluated.  
Twenty-four materials were examined and the corresponding, sensitivity and specificity rates of 
irritation classification between SIRC-embedded gel assay and in vivo score were more than 70%. This 
investigation demonstrates that SIRC-embedded gel assay is a highly useful alternative method to 
evaluate the eye irritation potential of a wide range of chemical substances.  
 
【References】 
1) Tani, et. al., (1999). Toxicology In Vitro 13, 175-187   
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【Objective】Monolayer cell culture of SIRC cells and three-dimensional dermal models were 
separately shown to have high inter-laboratory reproducibility as alternative methods for eye irritancy 
testing in the previous Japanese validation study. The aim of this study was to evaluate a tier system 
combining both models for the safety assessment of ingredients of cosmetics and medicated cosmetics. 
 
【Materials and Methods】The tier evaluation system using monolayer culture of SIRC cells and a 
three-dimensional dermal model was designed based on the Japanese validation studies reported by 
Ohno et al1,2). The tier system was examined by using 59 ingredients for which in vivo results were 
available. Test samples were applied to monolayer culture of SIRC cells for 72 hours and the cell 
survival rate was measured by the crystal violet staining method to obtain the 50% inhibitory 
concentration (IC50). The three-dimensional dermal model employed the MATREXTM kit from Toyobo 
Co. Ltd.  
 
【Results and Discussion】Forty-eight (10 positive, 38 negative) of 59 ingredients for which corneal 
injury data at 10% concentration were available, were used for evaluation of the tier system. Eighteen 
were accurately classified as negative by SIRC cytotoxicity test. There was one false-negative. When 
19 substances that showed positive and 10 with poor solubility in the culture medium of the SIRC 
cytotoxicity test were tested in the three-dimensional dermal model, 13 substances were negative. 
Finally, 31 of 38 ingredients were classified accurately as non eye irritants with the tier system. There 
were 7 false-positives and one false-negative, which was phenethyl alcohol.  
The number of in vivo results was 108 (data were available at several concentrations for some of the 
59 ingredients). When the three-dimensional dermal model was used at similar concentrations to those 
used in vivo, the accuracy was relatively high and there was no false-negative.  
The results indicate that the tier system may be suitable for the safety assessment of eye irritancy of 
ingredients of cosmetics and medicated cosmetics.  
 
【References】1) Ohno et al., Toxicology in Vitro, 13, 73-98, 1999. 2) Ohno et al., ATLA, 32, 
Supplement 1, 643-655, 2004. 
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P9 
Investigation of 3D corneal model culture method using normal human corneal epithelial cells 
 
Takahiro OGASAWARA, Masakazu KATOH, Fumiyasu HAMAJIMA, Kentaro KUBO, 
Tomomi SHIGETA, Kenichiro HATA 
 
Japan Tissue Engineering Co., Ltd. 
Contact address:  takahiro_ogasawara@jpte.co.jp 
 
【Objective】 
In vitro eye irritation testing alternative to animal testing such as rabbit Draize test is required from an 
animal welfare standpoint.  Previously, the testing method using cultured cells including HeLa or 
CHL cells had been developed as an alternative method.  However, there is an issue that a test article 
cannot be directly applied to the cells in this way.  With the aim of solving this issue, we studied 
about the tissue culture method of three-dimensional (3D) corneal models with normal human corneal 
epithelial cells.  In this research, the structural resemblance of the model to human corneal epithelial 
tissue was evaluated, based on the histology, and an alternative method to eye irritation test using this 
model was investigated. 
 
【Materials and Methods】 
<3D-culture method and morphological evaluation>  Corneal epithelial cells isolated from normal 
human corneal epithelial tissue were proliferated with the 3T3-J2 feeder cells.  These cells were 
seeded in culture inserts and cultured for 13days.  During this period, the 3D culture model was 
sampled with time, fixed and embedded in paraffin, and sliced to prepare histology samples.  These 
tissue samples were stained by hematoxylin and eosin (H&E), and immunostained by antibody of 
Mucin-1, E-cadherin, and Claudin-1.  These sections were morphologically observed by microscope. 
<Irritation test study>  Cetylpyridinium chloride (CPC), whose degree of in vivo eye irritation 
(Draize score) is clearly defined, was applied onto the surface of cultured corneal model.  The 
viability of the model was measured by using WST-8 assay, and in vitro eye irritation test was 
evaluated based on the cell cytotoxicity. 
 
【Results and Discussion】 
Similarly to human cornea epithelial tissue, the stratification of the cells and squamous epithelial layer 
at the surface part was observed during the 3D-culturing process of cornea epithelial cells.  Both 
Claudin-1, a component of tight junction recognized in the most superficial layer, and E-cadherin, a 
component of desmosome recognized in the pterygoid layer, were strongly expressed in the stratified 
squamous epithelial layer.  Additionally, it was confirmed that Mucin-1, acting to maintain tear film, 
was expressed in the stratified squamous epithelium layer with time course of culturing.  These 
results suggested that this model was correlated with the tissue structure of normal human corneal 
epithelium.  As a result of investigating the cell cytotoxicity eye irritation test, a 
concentration-dependent decrease of viability and disrupt of structure was observed.  Since this result 
was correlated with the degree of in vivo eye irritation or the Draize score, it suggested that the eye 
irritation test using this model could be useful for variety of chemicals with irritant potency as an 
alternative method to Draize test. 
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Evaluation of heterotypic cellular interactions using detachable substrates 
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【Objective(s)】 
Intercellular communication is necessary to coordinate collective responses among multiple cells.  
One representative example is tumor metastasis, which involves cell migration into and through the 
blood and/or lymph systems, followed by attachment to and migration through a vascular wall to the 
exterior, and thus, colonization at a site distant from that of the primary tumor [1].  Here, we report 
an investigation of the interactions that occur between HeLa cells and human umbilical vein 
endothelial cells (HUVECs)—acting as a tumor/endothelium model—by monitoring their movements 
in coculture system. 
 
【Materials and Methods】 
The physical design of the coculture system was modified from that reported by Hui and Bhatia [2].  
Two complementary, detachable, cell-substrates, one of polystyrene (PS) and the other of 
poly(dimethylsiloxane) (PDMS), were fabricated by replica molding.  Coculturing was started by 
mechanically assembling two complementary substrates.  One substrate was covered with a confluent 
layer of HeLa cells and its complement covered with confluent HUVECs. 
 
【Results and Discussion】 
When HeLa cells or HUVECs were monocultured, they both migrated onto the cell-adhesive, 
collagen-coated blank substrate.  However, when cocultured with their edges abutting, HeLa cells 
migrated towards the HUVECs, while the HUVECs, some of which may become injured, 
simultaneously retreated.  Furthermore, cocultivated HeLa cells and HUVECs migrated more rapidly 
than they did when monocultured.  Additionally, for cocultures where direct contact between the two 
cell types was prohibited, the HUVECs migrated first towards the HeLa cells and then retreated.  The 
characteristics of the cell movements, i.e. direction and speed, probably are consequences of cell-cell 
signaling, with such signals possibly important during tumor cell intra- and extravasation. 
 
【References】 
[1] R. Auerbach et al., Clin. Chem., 2003, 49, 32-40. 
[2] E. E. Hui and S. N. Bhatia, Proc. Natl. Acad. Sci. USA, 2007, 104, 5722-5726. 
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A Genotoxicity test system based on p53R2 gene expression in human cells 
 
Katsutoshi OHNO, Kimie ISHIHATA, Yukimasa TANAKA-AZUMA, Shigeru NAKANO, 
Toshihiro YAMADA 
 
Food Safety Research Institute, Nissin Food Products Co. Ltd. 
2247, Noji-cho, Kusatsu, Shiga, Japan, k-ono@mb1.nissinfoods.co.jp 
 
【 Objective(s)】 In vitro genotoxicity assays play an important role in predicting potential 
carcinogenic activity of chemicals and food additives. Ames test is the most commonly used assay and 
some in vitro mammalian cell assays are used. However, there are some problems of throughput, the 
frequency of false positive results, or species difference in these assays. For the purpose of 
constructing an easy-operating genotoxicity test system suitable for a primary screening of reagents 
for human genotoxicity, we developed a p53R2-dependent luciferase reporter gene assay using human 
cells. DNA repair gene p53R2 plays a pivotal role in cell survival by repairing damaged DNA and is 
activated by DNA damage in a p53-dependent manner. In this study, we investigated its reactivity of 
various classes of genotoxic reagents and examined using various human cell lines.   
      
【Materials and Methods】The p53BS-Luc reporter plasmid was constructed by inserting the 
sequence for the p53 binding site derived from human p53R2 gene. MCF-7 cells were plated in 
96-well plate. The cells in each well were transiently co-transfected with p53BS-Luc plasmid and 
pRL-CMV internal control plasmid in each assay. 4 h after transfection, test samples or solvent were 
added into triplicate wells. After 22-24 h incubation, the cells were washed and lysed. Luciferase 
activities are measured and normalized. Relative p53R2-dependent luciferase activity after treatment 
with chemicals was expressed as the % of the control cell activity. When the relative luciferase activity 
of cells treated with the test sample was over 200% of that treatment with vehicle only in a 
dose-dependent manner, the test sample was judged to be positive for genotoxicity. 
 
【Results and Discussion】In this assay, all genotoxic reagents showed significant luciferase activity 
with the following rank order of potency: topoisomerase II inhibitors, intercalaters > topoisomerase I 
inhibitors = DNA cross-linkers > alkylating agents. In particular, this assay showed greater response to 
those genotoxic agents that induce DNA double strand break damage. In addition, This reporter gene 
assay system is applicable to various human cell lines that expressed wild-type p53. It is suggested 
that this genotoxicity test system, based on p53R2 gene expression, using human cell lines, can 
become a valuable tools for screening potential human genotoxins. 
 
【References】 K. Ohno et al., Mutation Research, 588, 47-57 (2005). 
                K. Ohno et al., Mutation Research, in press (2008). 
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【Objective(s)】  
Tumor promoters can cause development of tumors in initiated cells and the majority of them are 
non-genotoxic carcinogens. The in vitro two-stage transformation assay, using BALB/c 3T3 cells, is a 
useful system, and benefits from a convenient protocol and high predictability of mammalian 
carcinogenicity. Transformation assay using BALB/c 3T3 cells can simulate the process of two-stage 
carcinogenesis, initiation, and promotion, and therefore potentially can detect not only initiation 
activity, but also promoting activity of chemicals. But this assay is time-consuming and often requires 
expertise for staining and for microscopic observation. As a result, this assay is poorly suited for 
screening large numbers of chemicals. We have, therefore, explored methods, based on the in vitro 
two-stage transformation assay using BALB/c 3T3 cells that would enable the primary screening large 
numbers of chemicals for in vitro tumor promoting activity. 
 
【Materials and Methods】  
In order to identify tumor promotion marker genes, we performed a large-scale gene expression 
analysis, using DNA microarrays, on BALB/c 3T3 cells at the time of 48 hours after they had been 
treated with each of 9 chemicals (TPA, zinc chloride, sodium orthovanadate, okadaic acid, insulin, 
lithocolic acid, phenobarbital sodium, sodium saccharide, sodium arsenite) in the promotion phase, all 
of which are known to induce tumor promotion. 
 
【Results and Discussion】 
As a result of DNA microarray and real time PCR analyses, 22 marker genes were identified. These 
consisted of genes related to cell cycle, regulation of transcription, anti-apoptosis, and positive 
regulation of cell proliferation. Evaluation of the tumor promoting activities of 30 chemicals showed 
that the gene expression of these marker genes were closely related to the cell transformation assay 
results in BALB/c 3T3 cells. These results suggest that this tumor promoting activity test system, 
based on 22 marker genes, can become a valuable tool for screening potential tumor promoters. 
 
【References】 
H. Maeshima et al., Toxicology in Vitro, in press (2008) 
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Analysis of marker genes for prediction of embryotoxicity using mouse embryonic stem cells 
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【Objective(s)】  

Almost all embryotoxicity tests are currently conducted as in vivo animal tests in accordance with 
some test guidelines.  To reduce the in vivo tests, several in vitro tests have recently been developed 
and validated.  Embryonic stem cell test (EST) is one of the most useful validated in vitro tests and 
employs mouse embryonic stem cells.  The endpoint of EST is ability of ES cell differentiation into 
cardiomyocytes by measuring alteration in beating of the differentiated cells following drug exposure.  
However, it is said that the EST has to be improved because the measurement was difficult to 
standardize and could only be carried out by experienced personnel.  To establish convenient and 
accurate in vitro short-term assays,  here we report investigation of novel gene makers for evaluation 
of embryotoxicity using mouse ES cells.  
 
【Materials and Methods】 
Analysis of gene expression of ES cells during differentiation into cardiomyocytes 

Differentiation of mouse ES cells into cardiomyocytes was carried out according to the protocol of 
EST as previously described.  The differentiated cells were collected periodically for 10 days and 
total RNA was isolated from the cells.  To isolate the candidate marker genes involved in 
differentiation into cardiomyocytes, global changes in gene expression was measured by microarray 
analysis using the isolated RNA.   

 
Treatment with test compounds 

The cytotoxic effects of twelve test compounds on ES cells were determined by measuring the 
inhibition of undifferentiated ES cell proliferation. The mouse ES cells were differentiated into 
cardiomyocyte in media containing the appropriate concentration of six teratogens, six non-teratogens 
or vehicle, and the differentiated cells were collected periodically.  
 
Gene expression analysis of the candidate genes 

Total RNA was isolated from the cells treated with the test compounds and cDNA was synthesized.  
Gene expression of the candidate marker genes was analyzed by quantitative real time PCR. 
 
【Results and Discussion】 
In the DNA microarray analysis of ES cells during differentiation into cardiomyocytes, genes which 
were substantially up-regulated during the differentiation process was isolated as candidate marker 
genes.  Approximately 120 genes were determined as the genes for cardiomyocyte differentiation in 
this study.  Gene expression profile of the genes were confirmed by quantitative real time PCR 
analysis.  Expression of 13 genes was noted remarkably by comparison of gene expression between 
teratogens and non-teratogens-treated groups suggesting that these genes were considered to be useful 
markers for predicting embryotoxicity. This study was supported by a research grant from NEDO. 
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1College of Veterinary Medicine and BK2 Program for Veterinary Science, Seoul National University, 
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University, San 56-1, Shinlim-dong, Kwanak-ku, Seoul, 151-742, South Korea. 
 
 
【Objective(s)】  
Although endogenous estrogens play an important role in the development, maintenance, and function 
of female and male reproductive organs, xenoestrogens present in the environment disrupt normal 
endocrine function in humans and wildlife. Various in vivo and in vitro assays have been developed to 
screen these xenoestrogens. However, in vivo assays are laborious and not suitable to large-scale 
screening, and in vitro assays do not necessarily replicate in vivo functioning. To overcome these 
limitations, we have developed xenoestrogen-responsive transient zebrafish, in which a brain 
aromatase (AroB) based estrogen responsive reporter gene was introduced. 
 
【Materials and Methods】  
In response to Estradiol (E2) (10-6 M) and heptachlor (10-6 M), our transient reporter zebrafish 
embryos expressed enhanced green fluorescent protein (EGFP) in the olfactory bulb, telencephalon, 
preoptic area, and mediobasal hypothalamus located in the forebrain. 
 
【Results and Discussion】 
This system serves as a reporter for in vivo functioning of metabolic conversion and breakdown and 
provides rapid screening methods to determine the estrogenic potency of chemicals.  
 
【References】 
Adam, A., Bartfai, R., Lele, Z., Krone, P. H., and Orban, L. (2000). Heat-inducible expression of a 

reporter gene detected by transient assay in zebrafish. Exp Cell Res 256, 282-90. 
Bogers, R., De Vries-Buitenweg, S., Geuijen, I., van de Waart, B., Kuiper, R., Van Der Linden, S., 

Puijker, L., Murk, A., Van Der Burg, B., and Legler, J. (2007). An in vitro/in vivo screening assay as 
a sensitive tool to assess endocrine disruptive activity in surface water. Environ Int 33, 292-301. 

Kazeto, Y., Ijiri, S., Place, A. R., Zohar, Y., and Trant, J. M. (2001). The 5'-flanking regions of 
CYP19A1 and CYP19A2 in zebrafish. Biochem Biophys Res Commun 288, 503-8. 

Kazeto, Y., Place, A. R. and Trant, J. M. (2004). Effects of endocrine disrupting chemicals on the 
expression of CYP19 genes in zebrafish (Danio rerio) juveniles. Aquat Toxicol 69, 25-34. 
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Study on a simplified peptide-binding assay method for evaluation of skin sensitization 
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【Objective(s)】  

The peptide binding assay method using Glutathione (GSH) has been reported to be useful as an 
alternative method that evaluates the skin sensitization of the chemical1,2) .  However, this method 
needs some analytical instruments such as HPLC and LC-MS, and prior derivatization of samples to 
evaluate the reactivity of chemicals to GSH. Thus, this method is very complicated. So, in this study, 
we tried a simplified method using “GSH Quantitative Kit (NWLSS™)” for evaluation of alternative 
skin sensitization assay and compared with the method of Gerberick et al.. 
 
【Materials and Methods】  
 Samples tested were used same chemicals with Cerberick et al2). Test chemicals and GSH were 
dissolved in acetonitril, and phosphate buffer, respectively.  Equal volumes of test chemical      
(4 mM) and GSH (40 M) solutions were mixed and incubated at 37 ℃ for 2hrs. Then, the amount of 
GSH remained in the reaction liquid was measured with GSH Quantitative Kit (NWLSS™), whose 
detection limit is 0.5 M, to examine the reactivity of chemicals to GSH. 
 
【Results and Discussion】 
 The nine chemicals having the GSH-binding activities in the HPLC method2) and also having  the 
sensitization potential activities (over “moderate” level) in LLNA assay were examined. As the result, 
six chemicals in nine chemicals reactivity was showed same reactivity with HPLC method.  In 
addition, the reactivity of some chemicals showed higher than that of HPLC method. Therefore, it was 
suggested that the method with GSH quantitative kit is useful to evaluate the binding of chemicals 
with GSH as a simplified method. We are now under investigation on other chemicals with “weak” 
and “non” sensitivity-potentials. 
 
【References】 
1) H. Kato et al., J. Toxicol. Sci., 2003, 28 , 19-24. 
2) Gerberick G. F. et al., Toxicol. Sci., 2007, 97, 417-427. 
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number of cells necessary for liver-cell array 
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1Institute of Industrial Science (IIS),  2Center for Disease Biology Integrative Medicine, Graduate 
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【Objectives】 The number of cells in each spot of cell array chips, which exhibits physiological 
functions and responses similar to those of corresponding cellular tissues, should be minimized in 
cell-based biochips and biodevices, such as for toxicity tests.  However, this number has not been 
investigated sufficiently or consistently for any particular organs.  In this study, we determined a 
threshold number of changing in the function and response to a toxicant by using different size of 
two-dimensional cell communities composed of a human liver cancer cell line, Hep G2.  In addition, 
we tried the use of the avidin-biotin binding system[2] for stable and rapid immobilization of cells in 
small areas.   
 
【Materials and Methods】  A cell non-adhesive MPC polymer-coated glass surface was treated 
with photocatalytic lithography technique[2].  Biotinylated Hep G2 cells (1.0×105 cells cm-2) were 
seeded on the surface, on which collagen and avidin were physically pre-adsorbed.  The intracellular 
activity of cytochrome P450 1A1/2 (CYP) was measured as an index for the liver-specific function of 
each size of cell communities after incubating for 5 days by EROD assay. Toxicity test was also 
performed by using of aflatoxin B1 (AFB1), which is one of the famous indirect mutagen.  
 
【Results and Discussion】  Biotinylated cells were strongly immobilized on the glass substrate via 
avidin-biotin binding within 10 min.  The patterns of cell communities were similar to those of the 
photomask, which was employed in photocatalytic lithography technique.  In addition, cells stably 
adhered and proliferated within treated areas for at least 6 days.  Therefore, this method allows us to 
immobilize various cell communities onto the substrate.  On the basis of EROD assay, the 
intracellular activity of CYP 1A1/2 per cell increased dramatically in the communities whose diameter 
is more than 630 m (ca.1000 inoculated cells).  Furthermore, cell viability for AFB1 dramatically 
decreased in the communities whose diameter is more than 630 m.  This result indicates that AFB1 
is metabolized by the intracellular CYP 1A1/2 and produced metabolites are toxic to the cells, and at 
least 1000 cells should be employed for the development of a liver-based biochip and biodevice.  In 
conclusion, in the same way, we might immobilize in vitro a minimum number of various kinds of 
cells necessary for toxicity tests. 
 
【References】 
1. T. Tatsuma, et al., Langmuir, 18, 9632 (2002).  
2. N. Kojima et al., Biomaterials., 27, 4904 (2006). 
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Tohoku U., AIST, TOYOBO Co., Ltd., U. of Tokyo and Tottori U. 
Contact address（Phone:0463-82-4751 Mail :yamazaki.s@fdsc.or.jp） 
 
 
【Objective(s)】The development of novel, alternative in vitro test systems has been urgently required 
for screening large number of existing chemicals for carcinogenicity, reproductive toxicity and 
immunotoxicity.  
 
【Materials and Methods】For carcinogenicity short-term assay, a sensitive cell transformation assay 
(CTA) for tumor initiators as well as promoters has been developed using a v-Ha-ras-transfected 
BALB/c 3T3 cell line, Bhas 42. For reproductive toxicity short-term assays, mouse embryonic stem 
(ES) cells were differentiated to cardiomyocyte in media containing several compounds (teratogens 
/non-teratogens), and the gene expression of candidate markers which were substantially up-regulated 
during the differentiation process in the ES cells was analyzed. To identify biomarkers to evaluate 
immunotoxicity of chemicals, we stimulated human T cells, monocyte-derived dendritic cells or 
epidermal keratinocytes with five different chemicals that have been reported to affect our immune 
system, and analyzed their effects on mRNA expression. In addition, we established keratinocyte cell 
lines and monocyte cell lines transfected with firefly luciferase reporter plasmid regulated by 11.6Kbp. 
 
【Results and Discussion】Carcinogenicity：A sensitive Bhas 42 cell transformation assay (CTA)  
system is able to examine sensitively much more chemicals in a short period as compared with 
original BALB/c 3T3 CTA and to be applied to high throughput (HTP) system using 96 well plates. So 
far, we have tested about 100 chemicals including carcinogens (initiators, promoters and others) and 
non-carcinogens by Bhas 42 system. It has been shown very nice performance as 81.2% of 
concordance, 84.5% of sensitivity, 74.1% of specificity, 87.5% of positive predictivity and 69.0% of 
negative predictivity.  
Reproductive Toxicity：Expression of several genes was noted remarkably so that these genes were 
considered to be useful markers for predicting reproductive toxicity. Up to now we have focused on 7 
and 22 genes as candidate markers for cardiomyocytes and nerve cells, respectively.  As the 
secondary stage, we are going to develop luciferase reporter-gene assay system using the marker 
genes.  
Immunotoxicity：(1)Selection of target genes： We analyzed the effects of  chemicals on mRNA 
expression by MoDC, NHEK, or T cells using DNA microarray and real-time PCR. We have 
selected heme oxygenase-1(HO-1), IL-1β, and IFN-γ for  the candidate genes. (2) Reporter cell 
lines ： HR38H6 and UR2H4114 responded well to various stress induced by chemicals.  Similarly, 
IL-1β reporter cells also responded to several stimulations. 
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P18 
Two dimensionally aligned NHDF spheroid to create the three-dimensional skin equivalent 
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Yuri OKANO 3, Hitoshi MASAKI 3, Hidenori OTSUKA 1,4 
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【Objective】Recently novel ways alternative to animal experiments have been extensively studied for 
diagnosis. One of the most promising way is known as tissue-engineered skin. But, it has various 
drawbacks, such as an ability to produce ECM, long-term viability, and barrier function, compared to 
normal human skin.  To improve these shortcomings, here we report a simple and effective way to 
form two-dimensional microarrays of Normal Human Dermal Fibroblast (NHDF) spheroids to 
stabilize cell viability and NHDF-specific functions. The formation of multicellular spheroids is of 
particular interest, since spheroids show not only morphological but also functional similarities to 
tissue and organ; unlike conventional monolayer cell cultures. In this study, NHDF spheroid arrays 
were explored to create a high-performance skin equivalent, mimicking normal skin structure, for 
high-throughput screening and tissue regeneration. 
 
【 Materials and Methods 】 Micropatterned photoreactive polymer treated substrates with 
two-dimensional arrays of circular domains(φ=100 nm) were prepared by photolithography. , The 
condition of cell culture substrate was optimized certainly to form NHDF spheroid. Then, NHDF was 
seeded on this substrate. The number of cells incorporated in each spheroid was determined by 
counting cell number. Furthrtmore, their morphology was estimated by confocal laser scanning 
microscopy. 
 
【Results and Discussion】The number of cells incorporated in each spheroid seemed to reach a 
plateau around 14days culture (Fig.1). Considering from their morphology estimated by confocal laser 
scanning microscopy, the growth of NHDF spheroid was observed even after stabilization of cell 
growth. Thus, it is suggested that the growth of the spheroid was due to cell proliferation (before 
14days) and ECM production (after 14days). 
 
【References】1)Otsuka, H., Hirano, A., Nagasaki, 
Y., Okano, T., Horiike, Y., Kataoka, K., 
ChemBioChem, 6, 850-855, 2004. 
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Irritation Testing according to the validated protocol by ECVAM 
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【Objectice(s)】 
The validation study of in vitro skin irritation testing using a 3-dimensional reconstructed human skin 
model has been conducted by the European Centre for the Validation of Alternative Methods 
(ECVAM).  As a result, the protocol using EpiSkinTM (SkinEthic, France) was approved by ECVAM.  
In the Performance Standard1) (PS) announced by ECVAM along with the approval, the structural and 
performance criteria of the human cultured skin models for testing are defined.  We performed 
several evaluations of the new human epidermis reconstructed model, LabCyte EPI-MODEL24 (Japan 
Tissue Engineering Co., Ltd., JAPAN), and confirmed whether it is applicable to the skin irritation 
testing defined in PS. 
 
【Materials and Methods】 
We selected 19 materials (9 irritants and 10 non-irritants) that were available in Japan as test 
substances from 20 reference chemicals described in PS.  After a test substance was applied on the 
surface of the LabCyte EPI-MODEL24 cultured cells for 15 minutes, it was completely removed and 
then the model was post-cultured for 42 hours.  The cell viability was measured by MTT Assay and 
skin irritancy of the substance was evaluated.  In addition, IL-1α concentration in the culture 
supernatant at post-incubation was measured by the ELISA method in order for the secondary 
evaluation of skin irritation. 
 
【Results and Discussion】  
Because LabCyte EPI-MODEL24 is a reconstructed human epidermal model similar to EpiSkinTM, in 
vitro skin irritation testing for this model was preliminarily reviewed according to the EpiSkinTM 
protocol and it was confirmed that the protocol could be also applied to LabCyte EPI-MODEL24.  
Next, the evaluation of the 19 test substances described in PS based on the EpiSkinTM protocol resulted 
in 79% accuracy, 78% sensitivity and 80% specificity, and it was confirmed that the in vitro skin 
irritancy of LabCyte EPI-MODEL24 was highly correlated with in vivo skin irritation.  These results 
suggest that LabCyte EPI-MODEL24 is applicable to the skin irritation testing protocol according to 
PS. 
 
【References】  
1) PERFORMANCE STANDARDS FOR APPLYING HUMAN SKIN MODELS TO IN VITRO 
SKIN IRRITATION TESTING: ECVAM SIVS: Final Draft Performance Standards Version 
2007-05-25. 
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【Objective】  
Melanocyte or melanoma cell mono-layered culture in vitro, or testing using humans and animals in 
vivo have been practically used to develop whitening agents and to have basic skin research 
concerning skin pigmentation etc.  In the mono-layered culture method, however, the interactions 
between keratinocytes and melanocytes cannot be considered and test materials are limited only to 
water-soluble reagents that can be dissolved in the medium.  For the in vivo method, on the other 
hand, wide interindividual variability and an ethical problem are the obstacles for these studies.  We 
developed a 3-dimensional human keratinocyte and melanocyte co-cultured epidermal model 
“LabCyte MELANO-MODEL” and reported its similarity to the normal tissue at the previous meeting 
of JSAAE.  In this report, we evaluated the whitening agents and the response to ultraviolet light 
using this model. 

 

【Materials and Methods】  
[Inhibition of pigmentation]  The whitening agents (Kojic Acid, Arbutin, Ascorbic Acid, Ferulic Acid, 
Tranexamic Acid, Cysteine and Glutathione) were applied onto the surface of the model or into the 
medium, and then the inhibition effect of the model for pigmentation was evaluated by  melanin 
content, cell viability and morphological observations (macro- and micro-scopically). 
[Response to ultraviolet light]  Ultraviolet B (UVB), known to darken the skin, was irradiated to the 
surface of this model and the expression change of several genes was analyzed. 

 

【Results and Discussion】  
In LabCyte MELANO-MODEL, the pigmentation is developed over a certain period of cultivation 
time using pigmentation promoting medium.  It was confirmed that topical application of Kojic Acid, 
Arbutin, Ferulic Acid, Tranexamic Acid, Cysteine and Glutathione to the surface of the co-culture 
model inhibited promotion of the pigmentation by visual inspection, an increase of the number of the 
melanocytes by microscope.  In addition, it showed that the melanin content was inhibited to about 
25-60% as compared to the negative control.  On the other hand, it was also clarified that irradiation 
of UVB increased the expression level of endothelin-1 (ET-1).  It is known that the expression of 
ET-1 is induced by UVB irradiation in the keratinocytes and has concerns with pigmentation.  These 
results suggest that the LabCyte MELANO-MODEL possesses the pigmentation mechanisms 
resemble to the normal tissue.  As mentioned above, LabCyte MELANO-MODEL is useful means 
for development of whitening agents and basic studies concerning skin pigmentation. 

 

【References】  
1. Hamajima F et al, The 20th Annual Meeting of JSAAE , p79, 2006 
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【Objective(s)】Several alternative in vitro methods for identifying skin irritants have been developed 
recently, the most promising of which use reconstituted human skin model. In this study, the two 
reconstituted human skin models, KeraskinTM and EPI-200, showed promising results in terms of 
interlaboratory variability and predictive capacity. 
 
【Materials and Methods】In this study, the 20 materials (liquids and solids), Sodium lauyl 
sulphate(20%), 1,1,1-Trichloroethane, Potassium hydroxide(5%), Heptanal, Methyl palmitate, 
Lilestalis, 1-Bromopentane, dl-Cironellol, d-Limonene, Undecanoic acid, Dimethyl sulphide, 
cis-Cyclooctene, 2-Methyl-4-phenyl-2-butanol, 2,4-Xylidine, Hydroxycitronellal, 
3,3'-Dithiodipropionic acid, 4,4-Methylenebis-(2,6-di-tert-butyl)phenol, 4-Amino-1,2,4-triazole, 
3-Chloronitrobenzene have been evaluated. For the human skin model assays this consisted in 
applying the test chemicals to the surface of the epidermal for 15 minutes at 37℃, 5% CO2 and rinsed 
off with PBS, followed by a post-treatment incubation period of 42 hours at 37℃, 5% CO2. The main 
endpoint measured for both KeraskinTM and EPI-200 was cell viability via MTT. In samples from 
chemicals which gave MTT assay results above the threshold of 50% viability, IL-1α release was also 
measured, to determine whether the additional endpoint would improve the predictive ability of the 
tests. 
 
【Results and Discussion】In the interlaboratory validation study for KeraskinTM, sensitivity, 
specificity and accuracy of the KeraskinTM were 90%, 44% and 68%(MTT assay only), respectively. 
The KeraskinTM model was overly sensitive, resulting in the prediction of the non-irritant chemicals as 
irritant. The EPI-200 model had an accuracy of 63%, with a sensitivity rate of 70% and a specificity 
rate of 56%. Based on these results, although predictive capacity of KeraSkinTM model was considered 
insufficient, due to a low specificity, we concluded that this KeraSkinTM model is useful potential 
alternative skin irritation method. Further studies are in progress to improve the test protocols and 
prediction models for KeraSkinTM.  
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【Objective(s)】  
The 3T3 NRU PT(3T3 Neutral red Uptake Phototoxicity Test) is established world wide as the 
standard test for the phototoxic assessment of chemicals in the laboratories of the cosmetic, chemical 
and drug industries. However, this method limit the topical application of various types of chemicals 
and preparations, and solubility problems. H3D-PT(Human 3-D Skin Model In vitro phototoxicity 
Test) are regarded as useful and important adjunct test to overcome some limitations of the 3T3 NRU 
PT. In the present study, We investigated phototoxicity using the 3T3 NRU PT and the ability of 
reconstructed human skin model(Epiderm, Keraskin) to assess the phototoxic potential topically or 
systemically applied chemicals.  
 
【Materials and Methods】  
Eight chemicals were tested, the phototoxic potential of the chemicals were evaluate the prediction 
model in which either the photo irritation factor (PIF) of the mean photo effect (MPE) was compared 
with the coherence and sensitivity of the method. Subsequently, We investigated the efficacy of 3 
dimensional human epidermis model. The test is based upon a comparison of cytotoxicic of a chemical 
when tested with and with out additional exposure to a non toxic dose of UVA+ visible light. 
Cytotoxicity is expressed as reduction of mitochondrail conversion of MTT to formazan.  
 
【Results and Discussion】 
Use the 3T3 NRU PT, both PIF and MPE of the chemicals were highly reproduced and the correlation 
between in vitro and in vivo data were match except 1 chemical. H3D PT revealed clear classifications, 
correlating well with in vivo data. These result suggest that the H3D PT is able to discriminate efficacy 
between phototoxic and non-phototoxic products and the necessity to employ several test systems for 
final phototoxicity assessment.  
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【Objective(s)】 In vitro permeation experiments using excised human or animal skin are widely 
applied to evaluate the skin permeation profiles of many substances.  The 3Rs’ issue to the animal 
experiments as well as ethical problem to use human tissues, however, limits these experiments.  The 
alternative permeation experiments using three-dimensional cultured human skin models have been 
paid attention under this background.  In the present study, six kinds of three-dimensional cultured 
human skin models were used and the obtained permeation profiles were compared with those through 
human and hairless rat skin, to examine the utility of the three-dimensional cultured human skin model 
as an alternative skin. 
 
【Materials and Methods】 Six kinds of three dimensional cultured human skin models, having 
different characteristics, were used.  Vitrolife-skin and LSE-high are of full thickness model, and 
Episkin, EpiDerm, Neoderm-E and LabCyte EPI-MODEL are of epidemis model.  LabCyte 
EPI-MODEL and Episkin were mounted in Franz type diffusion cell, and Neoderm-E, EpiDerm, 
LSE-high and Vitrolife-skin as well as human and hairless rat skin were set in side-by-side diffusion 
cell.  The skin permeation test was carried out by well-considered method.  Seven kinds of 
penetrants were selected to measure membrane permeations.  These have almost the same molecular 
weight (300 Daltons) and different hydrophilicities.  Permeability coefficients (P), diffusion 
parameters (D/L2) and partition parameters (K·L) were calculated from the obtained permeation profile 
through the cultured membranes. 
 
【Results and Discussion】  The permeability coefficients of materials through LSE-high and 
EpiDerm were increased with an increase in lipid solubility of the materials, and this tendency was 
similar to the permeation through human and hairless rat skin.  Permeability coefficients through 
LSE-high, however, were about 10-fold as those through human and hairless rat skin.  When 
LabCyte EPI-MODEL, Episkin, and Vitrolife-skin were used, on the other hand, almost the same 
permeability coefficients were obtained independently of lipid solubility of penetrants.  In contrast, 
the permeability coefficient through Neoderm-E was slightly increased with an increase in lipid 
solubility.  It was found from the present analysis of diffusion and partition parameters that diffusion 
parameters of LSE-high were significantly higher than those of human and hairless rat skins, but that 
partition parameters of LSE-high were almost the same to those of human and hairless rat skin.   

These results suggest that LSE-high among the alternative membranes can be used as an alternative 
membrane for skin permeation test.  As three-dimensional cultured human skin models showed 
different skin permeation profiles, so that we should have a great attention to select a 
three-dimensional cultured human skin model for the permeation test of drugs and cosmetic 
ingredients. 
 
【References】 T. watanabe et al., Utility of the Three-Dimensional Cultured Human Skin Model as a 
Tool to Evaluate Skin Permeation of Drugs, Altern. Animal Test. Experiment., 8, 1-14 (2001). 
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【Introduction】  

We have developed LSE-melano, living skin equivalent model that containing melanocyte. This 
model have the same structure consist of stratum corneum,epidermal layer and dermal layer as living 
skin, and that melanocyte live in basal layer of the epidermis. We examined the performance of this 
skin model and ascertain the effect of skin-lightening agent with this model.  
 
【Experiment】  
 We examined change of macroscopic blackening and melanin content in the skin over time during 
test period. Then we examined skin-lightening effectiveness of kojic acid by adding it on top of the 
skin for 14 days.     
 
【Conclusion】 
 In macroscopic observation blackening progressed as time goes on. And melanin content in the skin 
increased during the test period. 

Blackening progress and increasing of melanin content inhibited by adding kojic acid on top of the 
skin.  

These results suggest that this model will be useful to study melanogenesis and investigation of 
skin-lightening agents in vitro. 
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Sphere-forming abilities are considered as a hallmark of cancer, which represents tumor cell 
invasiveness and stem-like characteristics. We found sphere-forming subpopulation of human 
malignant melanoma cell line WM-266-4 acts differently to zebrafish embryo proteins compared with 
their bulk counterpart. Melanoma cell spheres maintained in normal embryonic stem cell culture 
condition expressed nestin and epidermal growth factor receptor (EGFR) but not melanocyte-specific 
phenotype marker (MART-1). Zebrafish embryo proteins fraction purified under 100kDa at 50% 
epiboly-stage inhibited cell proliferation of bulk population in a dose-dependent manner. However, 
sphere-forming abilities were significantly enhanced under 1 ㎍ / ㎖  concentration of 50% 
epiboly-stage embryo protein treatment of same fraction. Our findings imply that tumor cell 
subpopulation can acts differently from bulk population with their microenvironment, thus cancer 
therapy should consider both this minor stem-like subpopulations and the other major bulk tumor 
cells.  
Keywords  melanosphere, melanoma, microenvironment, zebrafish  
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Human cell line activation test (h-CLAT) was developed in Japan, and has been examined for 
international adoption.   The test was also established in Korea under support of Korea Food and 
Drug Administration and Korean Society of Alternatives to Animal Experiments.  This study was 
specially aimed to test the validity of the h-CLAT assay.   For this purpose, skin sensitizing 
capability determined by the h-CLAT assay was judged by the standard in vivo assays.  The assay 
was performed using 6 chemicals judged to be sensitizing (dinitrofluorobenzene, benzocaine, nickel 
subsulfate hexahydrate, benzoyl chloride, thimerosal, and lyral) and 4 non-sensitizing (nonanoic acid, 
benzalkonium chloride, sodium lauryl sulfate, and 1,3-butanediol) by the in vivo assays.  THP-1 
human monocytic cell line was  cultured in the presence or absence of three doses, 0.1X, 0.5X, or 1X 
CV50 (50% inhibitory concentration for THP-1 cell viability) of these chemicals for 24 h, and the 
macrophage inflammatory protein-1  (MIP-1) level in the supernatants was determined. In addition, 
expression intensity of CD54 or CD86 surface antigen was evaluated.  Skin sensitization by the test 
chemicals was determined by rate expressed as the relative increase in MIP-1 production or CD54, 
CD86 expression intensity in response to chemical treatment compared to vehicle treatment.   All the 
experimental and analytical procedures were performed under double-blinded condition for validity 
evaluation.  The threshold value for differentiation of sensitizing chemicals from irritants was set to 
the one (120% for MIP-1, 130% for CD54, and 150% for CD86) approximately exceeding 20% over 
the lowest rate among the chemicals tested.  In addition, chemicals with positivities at all three 
parameters were classified as sensitizers.   According to this criteria, 5 chemicals 
(dinitrofluorobenzene, benzocaine, nickel subsulfate hexahydrate, thimerosal, and lyral) were defined 
as sensitizer, and 4 chemicals (nonanoic acid, benzalkonium chloride, sodium lauryl sulfate, and 
1,3-butanediol) as irritant.  Benzoyl chloride classified as a sensitizer by the in vivo assays was 
determined as irritant in the alternative assay.   Overall, the h-CLAT assay demonstrated 100% of 
predictability for sensitizing chemicals and 80% for irritant chemicals tested.   The assay could be a 
good in vitro alternative candidate for identification of skin sensitizing chemicals. 
Key words : alternatives, macrophage inflammatory protein-1, CD54 antigen, skin sensitizing 
chemical 
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【Objective(s)】 Local lymph node assay (LLNA) is commonly used as an alternative to guinea pig 
skin sensitization studies. Although CBA/Ca and CBA/J mice are recommended as the test systems 
according to an OECD guideline [OECD TG No. 429], CBA/Ca is not commercially available in 
Japan. To determine the species difference and interchangeability, we compared the radioactivity and 
stimulation index (SI) of CBA/J to that of CBA/Ca described in literature using 2 positive control 
substances and 2 vehicles. In addition, CBA/N Slc that is also available in Japan were assessed for 
feasibility for use. 
 
【Materials and Methods】 Female CBA/JNCrlj (Charles River Laboratories Japan, Inc.) and 
CBA/N Slc (Japan SLC, Inc.) mice at 7 to 9 weeks old were used for the initial application. According 
to the guideline, positive control substances, α-hexyl cinnamic aldehyde (HCA) and 
mercaptobenzothiazole (MBT) were used. AOO (acetone:olive oil=4:1) and dimethylformamide 
(DMF) were used as the vehicles. The concentration of both HCA and MBT was at 5%, 10%, and 25% 
for CBA/JNCrlj, and HCA was at 25% and MBT at 10% for CBA/N Slc. All procedures were 
performed in accordance with the guideline. SI was obtained from the average of individual 
radioactivity for each group. 
 
【Results and Discussion】  

In CBA/JNCrlj, SI after HCA application was similar to that of CBA/Ca. In contrast, SI after MBT 
application with AOO and with DMF was inconsistent with that of CBA/Ca; SI was less than 3, which 
did not meet the criteria for the positive control. Furthermore, SI of CBA/N Slc was inconsistent to 
that of CBA/Ca in all applications, 
In conclusion, the results may differ depending on the animal strain used even with the positive control 
substance recommended in the guideline. 
 
【References】 
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【Objective】Sensitization is initiated by capture of antigen into antigen-presenting cells. In general, a 
conjugation of a small molecule (such as chemical) with protein is first step to become a character as 
an antigen. Then, some evaluation methods for the sensitization of chemicals based on measurements 
of the reactivity of proteins with chemicals have been proposed as in vitro examinations 1), 2). However, 
these methods may be hardly feasible because of requiring complex synthetic peptides as substrates. 
Therefore, we tried to verify the possibility of the simplified methods which was used amino acids or 
their derivatives substituted with synthetic peptides for alternative animal examinations of skin contact 
sensitization. 
 
【Materials and Methods】(Materials) The reagent: Nα-acetyl L- cysteine (Ac-Cys), Nα- acetyl L- 
lysine (Ac-Lys), Nα-acetyl L- histidine (Ac-His) and L-histidine (His) were used as substrates. Some 
chemicals which have been reported about sensitizing potential, were used as the test materials.  
(Methods) Reaction of substrate with test materials: In order to optimize the test methods, the reaction 
conditions (pH etc.) were examined in homogeneous systems prepared by acetonitrile and the 
reactions were performed at 25C for 24 h. Assay of reactivity: The reactivity of the test materials was 
evaluated by quantification of remaining substrates after the reaction with high performance liquid 
chromatography (HPLC). Moreover, the reaction products were structurally identified by LC-MS. 
 
【Results and Discussion】Reaction rates increased associating with a rise of pH and the reactivites of 
Ac-Lys, Ac-His and His achieved plateau in the alkaline condition. On the other hand, the reactive rate 
of Ac-Cys reached the maximum value at pH7.5 and decreased in higher pH region. It suggested that 
amino groups and imidazole groups of Ac-Lys, Ac-His and His caused nucleophilic reactions with test 
materials by dissociation in high pH region. In the case of Ac-Cys as a substrate, it was found that a 
side-reaction forming the disulphide bond between two molecules of Ac-Cys interfered in the reaction 
of Ac-Cys with the test materials. Results from the system with Ac-Lys or His as substrates showed an 
excellent correlation with results of LLNA (the Local Lymph Node Assay) method 1). Therefore, it was 
proposed the possibility that these methods were useful as the first screening method to estimate the 
skin sensitization potential of chemicals as the alternative examinations for animal tests.  
 
【References】 
1) Gerberick G.F. et al., J. Toxicol. Sci., 81, 332 (2004) 
2) Gerberick G.F. et al., J. Toxicol. Sci., 97, 417 (2007) 
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【Objective(s)】  
The life survives in a very narrow range of pH, and possesses physiologic detective and defense 
mechanisms for the case when it deviated from the narrow range. Molecular mechanism for 
nociception by alkaline pH has not yet clear. To establish the alternative test for evaluating sensory 
irritation, we investigated the mechanism of pain caused by alkaline pH. 
 
【Materials and Methods】  
As electrophysiological techniques, we used a Ca2+-imaging method observing changes in cytosolic 
calcium concentration with fluorescent dye, and a patch-clamp method measuring current flow across 
the plasma membrane. For each method, we used human embryonic kidney-derived 293 (HEK293) 
cells  which were maintained in Dulbecco’s modified Eagle’s medium and transfected with 1 μg of 
TRP channel cDNAs. Whole-cell patch-clamp recordings and Ca2+-imaging experiments were 
performed one or two days after transfection of HEK293 cells. All the experiments were performed at 
room temperature. 
 
【Results and Discussion】 
We first examined whether alkaline pH can activate TRPA1 (Transient Receptor Potential A1), which 
had attracted attention for its potential role in nociception using a Ca2+-imaging method. An increase in 
cytosolic calcium concentration was observed upon application of 5 mM ammonium chloride solution 
in the cells expressing TRPA1, suggesting that TRPA1 can be activated by intracellular alkalization. 
We also found that intracellular alkalization evoked inward currents in HEK293 cells expressing 
TRPA1 both at whole-cell and inside-out single-channel levels. These results indicate that alkaline pH 
activates TRPA1 ion channel.  In order to examine whether TRPA1 activation by intracellular 
alkalization requires the N terminus cysteine residues, we mutated two cysteines in mouse TRPA1 
(C422 and C622) to serines, and found the involvement of the cysteines in TRPA1 activation by the 
intracellular alkalization. These results suggest that alkaline pH causes TRPA1 activation through 
covalent modification at the N terminus cysteines. 
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【Objectives】The local lymph node assay (LLNA) is a stand alone test method to assess skin 
sensitization potential of chemicals based on the antigen-induced cell proliferative response in 
draining lymph node of mice, and this method is currently widely used as an alternative test method 
for guinea pig skin sensitization tests (GPMT/BT). However, this method has some difficulty to 
conduct in Japan because of usage of radioisotope. Meanwhile, the LLNA-BrdU method in which the 
uptake of 5-bromo-2’-deoxyuridine (BrdU) instead of 3H-thymidine has great advantage because the 
method would not require using RI.  We have conducted the inter-laboratory catch-up validation 
study to evaluate the inter-laboratory reproducibility and its substitutability for the standard LLNA. 
 
【Materials and Methods】We have conducted the inter-laboratory validation study using the 
modified protocol after optimize the procedure for preparing lymph node cell suspension.  Ten 
chemicals excluding the positive control substance (50% hexylcinnamic aldehyde：HCA) were used 
for this study.  Among them, common 3 chemicals were examined in all 7 laboratories and other 7 
chemicals were examined in 3 laboratories each. The chemicals were provided as is, and their working 
solutions were prepared in each laboratory according to the instruction. Positive/negative decision was 
made based on the criterion of the stimulation index (SI)  2 , where the SI is defined as a ratio of 
BrdU labeling index for test animals to that for concurrent vehicle controls.  
 
【Results and Discussion】  Variation in the positive control responses was small and high 
intra-laboratory reproducibility was noted. Analyses for all test chemicals showed well-dose 
responsiveness and successful inter-laboratory reproducibility. Moreover, the outputs of the 
LLNA-BrdU method were almost consistent with those reported in the standard LLNA. 
 
【Conclusion】  Our results revealed that the LLNA-BrdU method has high inter-laboratory 
reproducibility, and the method is one of promising alternative methods for the standard LLNA. 
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Validation of a skin irritation study using a Japanese model; LabCyte EPI-MODEL24, Phase I 
data  
Skin irritation validation study using Japanese model; LabCyte EPI-MODEL24, Phase I data  
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ISHIYAMA, K.10, KATO, M.11 AND OMORI, T.12 
 
NIHS1, Aiken Co., Ltd.2, KOBAYASHI Pharmaceutical Co., Ltd.3, The Institute of Environmental 
Toxicology4, Fancl Research Institute5, FUJIFILM Corporation6, Maruishi Pharmaceutical Co., Ltd.7, 
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Hajime Kojima：h-kojima@nihs.go.jp 
 
【Objective(s)】  
At a meeting, held in April, 2007 at the European Center for the Validation of Alternative Methods 
(ECVAM), in Ispra, Italy, the non-Commission members of the ECVAM Scientific Advisory 
Committee (ESAC) unanimously endorsed the following statement: the EPISKIN method showed 
evidence of being and relevant stand alone test for predicting rabbit skin irritation and for being used 
as a replacement for the Draize skin irritation test1).  

According to the EPISKIN statement and its protocol, we have created a program to validate the 
usefulness, reproducibility (including intra- and inter-laboratory variability and transferability), and 
relevance of this skin model using a Japanese model (LabCyte EPI-MODEL24).  
 
【Materials and Methods】 
Two phases of validation studies were planned. In Phase I, we confirmed the transferability of the test 
protocol and assessed its reproducibility using suitable statistical analyses, by testing three chemicals 
(ethanol, glycerin and napthalen acetic acid) and a positive control (5% sodium lauryl sulfate solution) 
in seven laboratories between June and July of 2008. 
 
【Results and Discussion】 
Phase I data: the test chemicals did not show any great score differences when the tests were repeated 
in each laboratory. Furthermore, there was no significant inter-laboratory variation. These experiments 
suggested the feasibility of the LabCyte EPI-MODEL24. 

In Phase II, we are planning to confirm the intra- and inter-laboratory reproducibility robustness, 
and the correlation of test using 20 new chemicals tested in reference to the EPISKIN performance 
standards2). These tests will be conducted by 7 laboratories between September and December of 
2008. 
 
【References】 
1) ECVAM statement on the validity of in-vitro tests for skin irritation (2007) 
2) ECVAM SIVS: Performance standards for applying human skin models to in vitro skin irritation 
testing (2007) 
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Inter-laboratory validation study of in vitro eye irritation test; Short time Exposure (STE) test. 
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1)Kao Corporation, 2)Pola Chemical Industries, INC., 3)Kyoto University, 4)Kanebo cosmetics INC., 
5)Osaka University, 6)Pias Corporation, 7)KOSÉ Corporation, 8)LION Corporation, 9)Sumitomo 
Chemical Co., Ltd., 10)FDSC.  e-mail: sakaguchi.hitoshi@kao.co.jp 
 
【Objective(s)】 
Short Time Exposure (STE) test is an easy in vitro eye irritation test that assesses cytotoxicity in SIRC 
(rabbit corneal cell line) cells following a one 5 minute dose treatment.  To assess transferability, 
inter-laboratory reproducibility, and predictability of STE test, a validation study with 5 laboratories 
was conducted in JSAAE. 
 
【Materials and Methods】 
The standard protocol of the STE test for this study was prepared and fixed before study began.  At 
first, three standard substances (sodium lauryl sulfate, SLS; calcium thioglycollate, CT; and Tween 80, 
TW80) were evaluated to confirm transferability and reproducibility of the STE test.  Three 
experiments of each substance were evaluated using 5%, 0.5% and 0.05% test material and saline as 
vehicle.  The mean cell viability (CV) was then calculated.  Both the CV and rank classification 
based on the prediction STE model were compared with their background data from the STE test 
developer.  
 
【Results and Discussion】  
The CV of SLS and TW80 was less than 7% and more than 90%, respectively, for all three doses in all 
laboratories.  For CT, 5%, 0.5% and 0.05% solutions showed less than 20% CV, about 70% CV, and 
more than 85% CV, respectively, in all laboratories. These CV values were similar with the 
developer’s background data.  The rank classification of SLS, CT, and TW80 were 3, 2, and 1, 
respectively, in all 5 laboratories.  Also, these ranks were the same as developer background data.  
From these data, a good transferability and inter-laboratory reproducibility of the STE test was 
obtained.  
 
【References】 
Takahashi Y. et al., 2008. Development of the short time exposure (STE) test: an in vitro eye irritation 
test using SIRC cells. Toxicology in Vitro. 22, 760-770. 
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Results of a Japanese ring study of a human Cell Line Activation Test (h-CLAT) for predicting 
skin sensitization potential (5th Report): A study for evaluating  preservative skin sensitization 
potential using h-CLAT 
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1)Kao Corporation, 2)LION CORPORATION, 3)Kanebo COSMETICS INC., 4) KOSÉ Corporation, 
5) Shiseido Co., Ltd., 5) Nippon Menard Cosmetic Co., Ltd., 7) National Institute of Health Sciences 
Contact address: Sakaguchi.hitoshi@kao.co.jp 
 
【Objective】 
We are conducting the Japanese ring study of the human Cell Line Activation Test (h-CLAT).  The 
aim of this study is to confirm whether the h-CLAT can predict skin sensitization potential of 
preservatives.  In addition, the effect of two solvents (physiological saline and dimethyl sulfoxide) on 
the predicting performance was examined. 
 
【Materials and Methods】 
Sixteen preservatives used in cosmetic products, which had been previously evaluated for their skin 
sensitization potential in vivo (LLNA or GPMT), were selected.  They consist of 13 positive 
chemicals (e.g., formaldehyde, MCI/MI) and 3 negative chemicals (e.g., benzoic acid).  CD86/CD54 
expression on THP-1 cells following 24h exposure to each chemical with 8 doses based on CV75 was 
examined.  In addition, 5 of the 16 chemicals including formaldehyde were tested using 2 solvents.  
All experiments were performed in 2 laboratories, independently. 
 
【Results and Discussion】 
The h-CLAT correctly predicted the skin sensitization potential for 13 of 16 chemicals in laboratory A 
and 12 of 16 chemicals in laboratory B:  An accuracy of 81% and 75%, respectively, with the in vivo 
data.  One false negative result and 2 false positive results were found at both laboratories.  
Regarding benzyl alcohol, this chemical was predicted as a false positive, but the skin sensitization 
potential may be suggested from HRIPT data.  In addition, the 5 positive chemicals tested in two 
solvents were predicted as positive by h-CLAT in both laboratories.  Therefore, it is indicated that the 
solvent type may not affect the predicting performance of the h-CLAT. 
In conclusion, it is suggested that h-CLAT is useful for evaluating skin sensitization potential of 
preservatives.  This study was supported by a Grant-in-aid from MHLW. 
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Results of a Japanese ring study of a human Cell Line Activation Test (h-CLAT) for predicting 
skin sensitization potential (6th Report): A study for evaluating oxidation hair dye skin 
sensitization potential using h-CLAT.  
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1Kanebo COSMETICS INC., 2Nippon Menard Cosmetic Co., Ltd., 3Shiseido Co., Ltd., 4Kao 
Corporation, 5KOSÉ Corporation, 6LION CORPORATION, 7National Institute of Health Sciences 
Contact address: okamoto.kenji@kanebocos.co.jp 
 
【Objective(s)】  
We are conducting the Japanese ring study of the human Cell Line Activation Test (h-CLAT).  The 
aim of this study is to confirm whether h-CLAT can predict the skin sensitization potential of 
oxidation hair dyes.  In addition, the effect of autofluorescence on prediction performance was 
examined. 
 
【Materials and Methods】  
Six oxidation hair dyes (p-Phenylenediamine, 1-Naphtol, 3-Aminophenol, 
2-Nitro-1,4-phenylenediamine, Resorcinol, and 2,5-Diaminotoluene sulfate) in cosmetic use, which 
had been previously evaluated for skin sensitization potential in vivo (LLNA) were selected.  Aniline 
and Bandrowski's Base were also selected, with the aim of comparison with p-Phenylenediamine.  
CD86/CD54 expression in THP-1 cells following a 24h exposure to each chemical with 8 doses based 
on CV75 was examined by flow cytometry.  All experiments were independently performed in 2 
laboratories. 
 
【Results and Discussion】 
Good reproducibility was obtained between the two laboratories.  Except for 2,5-Diaminotoluene 
sulfate, which has poor solubility, agreement was obtained with the LLNA result for the study 
chemicals.  p-Phenylenediamine, which exhibits fluorescence around 530 nm, which is in the 
h-CLAT measurement area, was correctly evaluated to positive.  It was possible to compensate for 
the influence of fluorescence in CD86/54 expression measurement, suggesting that even substances 
with autofluorescence, such as oxidation hair dyes can be estimated.  A notably, 
concentration-dependent high CD54 expression was found with Bandrowski's Base, but expression 
was not found with p-Phenylenediamine.  This result suggests that the sensitization behavior of 
Bandrowski's Base differs from that of p-Phenylenediamine.  In conclusion, it is suggested that 
h-CLAT is useful for evaluating the skin sensitization potential of oxidation hair dyes.  This study 
was supported by a Grant-in-Aid from MHLW. 
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Results of a Japanese ring study of a human Cell Line Activation Test (h-CLAT) for predicting 
skin sensitization potential (7th Report): A study for evaluating fragrance skin sensitization 
potential using h-CLAT.  
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【Objective】  
 We conducted a Japanese ring study of the human Cell Line Activation Test (h-CLAT), which is 
based on the augmentation of CD86 and/or CD54 expression in THP-1 cells exposed to chemicals, to 
examine whether h-CLAT can predict skin sensitization potential of fragrances which have low 
solubility or high volatility.  
 
【Materials and Methods】  

Seven fragrances with various properties (different solubility, volatility), which had been previously 
evaluated for skin sensitization potential in vivo (LLNA), were selected. They consist of 4 positive 
chemicals (e.g., linalool) and 3 negative chemicals (e.g., diethylphthalate). CD86/CD54 expression on 
THP-1 cells following 24-h exposure to each chemical at 8 doses based on CV75 was examined. In 
addition, to investigate whether the volatility or solubility of test chemicals influenced the result, we 
examined whether or not sealing the plates or sonication with a solution of fragrance influenced the 
outcome. All experiments were performed independently in 2 laboratories. 
 
【Results and Discussion】 
<Effect of various test conditions > It was confirmed that sealing the plate had little effect on the 
CV75 and RFI values of CD86/54. Sonication a solution of test fragrance altered the CV75 values, but 
did not affect the RFI values of CD86/54. Therefore, it appears that sonicating the solution of 
fragrance also has little effect on the result. 
<Accuracy of h-CLAT with fragrances >  The results of CD86 for two fragrances were different 
between the two laboratories, though they were evaluated as positive because CD54 was positive in 
both cases. Therefore the reproducibility between the two laboratories was 100%. The accuracy with 
respect to LLNA was 86%: diethyl phthalate was false positive in both laboratories. In conclusion, it is 
suggested that h-CLAT is useful for evaluating the skin sensitization potential of fragrances, some of 
which have low solubility or high volatility. This study was supported by a Grant-in-aid from MHLW. 
 
 
 
 
 
 
 
 
 
 



 
AATEX 13 (Supplement) 

 208 

P36 
Evaluation of h-CLAT (in vitro skin sensitization test) based on 100 known chemicals 
 
Takao ASHIKAGA 1, Hitoshi SAKAGUCHI 2, Yuuko NUKADA 2, Nanae KOSAKA 2, Yuuichi 
ITOU 2, Sakiko SONO 1, Naohiro NISHIYAMA 2and Hiroshi ITAGAKI 1 
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【Objective(s)】  
We have developed the h-CLAT, an in vitro skin sensitization test using THP-1 cells (human 
monocytic leukemia cell line). This test is based on the augmentation of CD86 and/or CD54 
expression in THP-1 cells following exposure to chemicals. We previously confirmed that the h-CLAT 
protocol is easy to transfer and that good inter-laboratory reproducibility was observed in an 
inter-laboratory study in Japanese, European, and US laboratories. In this study, we evaluated 100 
chemicals with different potentials of skin sensitization by the h-CLAT and compared our results with 
LLNA. The purpose of this study is not only to confirm the prediction performance but also to clarify 
the applicability domain. 
 
【Materials and Methods】  
THP-1 cells were cultured with test chemicals (1x106 mL/ 1mL/ 24 well) for 24 hr. After that the cells 
were stained by anti human CD86 and CD54 antibodies, and these expressions and cell viability were 
measured by flow cytometry. Two of three independent data at any dose should exceed the positive 
criteria (CD86 of RFI is more than 150% or CD54 of RFI is more than 200%) in order to be 
considered a positive outcome. 100 chemicals (71 sensitizers and 29 non-sensitizers) were selected 
according to the results of LLNA.  
 
【Results and Discussion】 
The accuracy of h-CLAT vs. LLNA was about 82 %, and the accuracy of h-CLAT vs. human data was 
about 76%. The number of chemicals classified in the h-CLAT as “false-negative” was 10 (geraniol, 
phthalic anhydride, etc.). On the other hand, the number of chemicals classified as “false-positive” was 
8 (1-bromobutane, diethylphthalate, etc.). Furthermore, possible applicability domain of h-CLAT 
(solubility, metabolic activity, sensitivity, etc.) was suggested. In conclusion, h-CLAT shows a good 
predictive capacity for skin sensitization, and clarification of the applicability of the test could 
improve the usefulness of the test 
 
【References】 
1) Ashikaga T. et al., Toxicology in Vitro, 20, 767-773, 2006. 
2) Sakaguchi H. et al., Toxicology in Vitro, 20, 774-784, 2006. 
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The effect of S-9mix on rat whole embryos in culture 
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【Objective(s)】  
Three techniques are now used to examine the developmental toxicity of chemicals. They are use of 
ES cells (EST), the micromass culture technique (MM) and the whole embryonic culture technique 
(WEC).  
The whole embryo culture technique is useful for studying the developmental toxicity of the chemicals 
on the fetus that were transferred to the fetus through blood. In the present study we studied the toxic 
effect of rat liver microsome S-9 and the mixtures of the cofactors (S-9 mix) on fetus using this 
method. 
 
【Materials and Methods】  
Rat embryos on day 11 (plug day = 0) of gestation were isolated from the mother’s uterus and they 
were cultured in vials (25ml) containing 5 ml of rat serum under 95% O2 and 5% CO2 conditions in 
the rotator for 48 hrs. S-9 was mixed with the cofactor by 3:7. The culture medium containing rat liver 
S-9 mix at the concentration of 0.5 to 10 % was prepared and the embryos were exposed to the culture 
solution for 48-hour. 
 
【Results and Discussion】 
All embryos cultured in 10% S-9 containing solution died within 24 hours. Hematoma or edema was 
observed in the embryos cultured in the solution containing S-9 of 4 to 7.5 % for 48 hours. In the 
embryos cultured in the solution containing less than 3 % S-9 no significant changes were found on 
the surface of the embryos and or in the blood flow. S-9 is reported to have a toxic action on cultured 
cells. We showed clear toxicity of S-9 mix in embryonic culture. 
This work was supported by the grant P06040 from the New Energy and Industrial Technology 
Development Organization (NEDO). 
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Effects of ferromia (FRM) on cultured rat embryos. 
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We have developed the screening system for drug and chemical compoundof food by the use of rat 
whole embryo culture. The advantages of wholeembryo culture are to examine the direct effects of the 
FRM on embryo and also to find the non-teratogenic dose.  As the testing agent, FRM was examined 
in this study using the rat embryo cultured from day 11 to 13 gestation.In this whole embryo culture 
system,rat embryos were explanted on day 11(plug day = 0) of gestation and cultured of FRM with 
95% O2  and 5%CO2 using improved rotator for 48hrs.  The group of treated embryos of FRM was 
not exchanged in the heart beat,the crown-rump length, the embryo weight, the yolck-sac or body 
sirculation and the embryonic total somite. On the other hand, the malformation was not observed in 
the embryos cultured with FRM.   
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Development of a cocultivation microdevice for toxicokinetic study in humans 
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【Objective(s)】 
Prediction of adsorption, distribution, metabolism and excretion (ADME) of chemicals is very 
important when developing pharmaceuticals and food ingredients.  ADME is usually evaluated in 
animal experiments, but this raises problems of ethics and species differences.  In this study, we 
developed a polydimethylsiloxane (PDMS) based three-compartment micro-bioreactor for evaluating 
of chemical distribution and toxicity in in vivo animals/humans. 

 
【Materials and Methods】 
We developed a PDMS based three-compartment micro-bioreactor that has internal pumping system 
based on magnetic stirring[1] and valves based on silicon tubes that it can be easily opened or closed by 
clipping[2].  To assess the distribution of chemicals, we immobilized mature rat adipocytes (1 x 106 

cells) and liver-derived cells (Hep G2, 1.3 x 105 cells) in each compartment, and used fluorescent 
imaging to measure the accumulation of a hydrophobic fluorescent chemical in the cells. 
 
【Results and Discussion】 
We introduced fluoranthene at a final concentration of 50 μM into the devices that immobilizes Hep 
G2 cells in liver compartment in the presence or absence of adipocytes in the fat tissue compartment.  
The distribution of fluoranthene reached equilibrium after 60 minutes of perfusion in adipocytes and 
Hep G2 cells immobilized device.  We found strong fluorescence in the adipocytes-containing fat 
tissue-compartment, but only weak and homogeneous fluorescence on the inner wall and tubes in 
other compartment.  Conducting the same measurement using the device immobilizing Hep G2 cells 
alone, almost no fluoranthene was observed in Hep G2 containing liver tissue-compartment.  
Quantitative image analysis in terms of fluorescence intensity per unit area showed that a considerable 
amount of fluoranthene started to be accumulated even after 10 min of perfusion in fat 
tissue-compartment.  These results demonstrate that the developed device can be used in evaluating 
whole-body chemical distributions, which has never been evaluated in in vitro. 
 
【References】 
[1] Kimura et al., J. Robot. Mechatron., 19(5), 550-555 (2007)  
[2] Nakayama et al., J. Robot. Mechatron., 19(5), 544-549 (2007) 
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A new evaluation system for in vitro skin permeation to screen skin penetration enhancers 
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Although part of animal experiments are being substituted to alternative methods in development of 
cosmetics, experimental animals are still used in the development of the transdermal medical 
formulations and the obtained skin permeation data were extrapolated to human profiles using animal 
scale-up technique.  In vitro permeation experiments using Franz type and horizontal diffusion cells 
are widely applied to evaluate skin permeation rates and skin penetration enhancers.   These in vitro 
experiments enable to consecutive sampling to determine drug flux, lag time and important permeation 
parameters like partition and diffusion coefficients of drugs.  In the in vitro skin permeation 
experiments, however, only a set of data is obtained from one diffusion cell set.  Thus, we have to 
handle a lot of experimental animals.  In the primary screening of skin penetration enhancers, one 
usually judges the increased amount of the drug permeated over a certain time period.   Then, we 
constructed a new experimental system to determine skin penetration of drugs using multi-well plates, 
where a lot of samples can be treated within a short period.  The system can be utilized for the 
high-throughput screening of the topical formulations.   

The present system was then compared with conventional Franz type diffusion cell method.  
Temperature variation among the same plates was less than 0.5ºC, and enough stirring ability was 
obtained in the new evaluation system for the skin permeation.  Moreover, the cumulative amount of 
flurbiprofen penetrated though the skin in the new system was almost the same to that in conventional 
Franz type diffusion cell method.  In addition, 40 samples could be evaluated using a skin piece from 
one hairless rat in one experimental run, suggesting that the new method is very useful to reduce the 
number of animals (about 1/10 in this new system).  The present result suggest that the new system 
can be applied for screening of the skin penetration enhancers and several pharmaceutical additives in 
the early stage of formulation studies and is useful not only for speed-up of developing the skin 
penetration enhancers but also for a great reduction in number of laboratory animals. 
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【Objective(s)】 
The use of ondansetron (OND), a selective serotonin 5-HT3 receptor antagonist, is well 
established in patients with nausea and vomiting associated with cancer chemotherapy, 
radiotherapy, anesthesia and surgery. Transdermal delivery of OND has been paid attention as 
an alternative dosage form to oral delivery. In addition to being appropriate for special populations 
who may have a problem with swallowing, transdermal delivery can avoid first-pass metabolism and 
maintain plasma drug concentration constantly. To develop transdermal delivery system of OND, the 
experimental design was introduced to optimize formulation. 

 
【Materials and Methods】 
In vitro skin permeation study: Full-thickness abdominal skin was excised from male hairless mouse 
(7 weeks old). A Franz diffusion cell having an available diffusion area of 1.77 cm2 was employed. 
The receiver side was filled with 16 mL of phosphate buffered saline (pH 7.4, 37°C) and the donor 
side was filled with the test hydrogel (1.0 g) under occlusive conditions. At appropriate times, an 
aliquot of the receiver fluid was withdrawn and the same volume of fresh buffer solution was supplied 
to the receiver side. The concentration of drugs in the aliquot was analyzed using an HPLC. 
Formulation of OND hydrogel: OND, hydroxyethylcellulose and hydroxypropylcellulose was fixed at 
1%, 1% and 1%, respectively. The amount of isopropanol (IPA), N-methyl-2-pyrrolidone (NMP) and 
l-menthol were as causal factors and assigned employing a Box-Behnken design. 
 
【Results and Discussion】 
The flux and lagtime were obtained from the cumulative amount – time curve of OND through 
hairless mouse skin. Response surfaces of the flux and lagtime of OND were generated employing 
multi-spline interporation. It was suggested that the flux was increased and lagtime was decreased in 
the formulation with increase in the amounts of IPA, NMP and l-menthol. The contribution index of 
IPA was maximum, it means that IPA increases in solubility of OND and l-menthol. Furthermore, the 
optimum formulation was estimated as IPA 17.0%, NMP 9.2%, and l-menthol 1.9%. And the 
coefficient of variation was 16.8%, 21.1% and 10.1%, respectively. The reliability of additive amount 
of l-menthol was somewhat greater than those of IPA or NMP. 
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3 Dimensional Culture Dish for Drug Screening Test 
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【Objective(s)】  
The commercially available 2-D cell culture dishes do not show exactly cell functionalities like in vivo. 
3-D Cell Culture system is expected to reveal more closely mirror what happens in living organisms. 
The expression profile in 3-D is much closer to in vivo expression profiles than the profile seen in 2-D.  
If 3-D culture can provide a better model for what happens in the body, it might allow researchers to 
reduce their use of experimental animal( ref.1). 
 3-D Cell Culture Dish – VECELL is prepared and its usefulness for the screening test was 

checked. 
 
【Materials and Methods】  
When hydrophobic expanded polytetrafuluoroethylene (ePTFE) membranes are treated with 
amphiphilic material and collagen mixture, hydrophilic and cell adhesive ePTFE surface is formed. 
Using this treated membrane, 3-D Cell Culture Dish (VECELL) is prepared and the cells of different 
types ( L929, HepG2, FLC4, Caco2 etc) were cultured on VECELL to be checked usefulness for the 
screening test(ref.2). 
 
【Results and Discussion】 
The cells cultured on VECELL can be visualized by a phase contrast microscope and very stable and 
maintained native state shape for a long cell culture period up to 2 weeks (L929).  In Caco2 cell 
culture, stable monolayer formation of cell and tissue organization was observed. These results 
suggest that VECELL can be used for cell-based screening test. 
 
【References】 
1. Alison Abbott  “Biology’s new dimension” Nature 424, 870-872, 2003 
2. Vessel Inc.  Website   http://www.vessels.co.jp 
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A new alternative to animal experiment to determine skin distribution or skin concentration of 
cosmetic ingredients and drugs 
 
Takeshi OSHIZAKA*, Yoko OWADA, Hiroaki TODO, Kenji SUGIBAYASHI 
 
Josai University faculty of pharmaceutical sciences 
*gpm0809@josai.ac.jp 
 
【Objectives】 
Determination of skin distribution or skin concentration of active ingredients is one of the means to 
evaluate cosmetic and topical drug formulations.  Usually a lot of animal experiments should be done 
to determine skin concentration of materials, because only a set of data is obtained from one 
experimental run.  Skin permeation and skin concentration profiles of materials obey the Fick’s law 
of diffusion.  Thus, we evaluate whether skin concentration of material can be determined from skin 
permeation experiment.  In the present study, artificial membrane was also used instead of animal 
skin, and the usefulness of the artificial membrane was evaluated as a tool to estimate the skin 
distribution or skin concentration of materials. 

 
【Materials and Methods】 
Parabens (methyl paraben to pentyl paraben) were selected as a series of model materials.  A 
metabolism inhibitor was used to ignore skin metabolism of parabens.  Full-thickness skin or 
tape-stripped skin was excised from the abdomen in hairless rats and set in Franz cell to continuously 
measure the skin permeation of parabens.  The excised skin was taken 8 h after beginning of the skin 
permeation experiment to measure skin concentration of parabens.  Furthermore, theoretical skin 
concentration of paraben was calculated from the permeation parameters in the skin permeation 
experiment.  The same kind of experiments were done using silicone membrane instead of animal 
skin.  Silicone membrane concentration (theoretical value) was compared to the observed skin 
concentration. 
 
【Results and Discussion】 
Permeation parameters were calculated from the observed permeation profiles under assumption that 
silicone membrane and rat skin are of homogeneous one layer.  Then, theoretical membrane 
concentration was calculated by the permeation parameters.  The calculated values were almost the 
same to observed one in case of silicone membrane.  In contrast, the theoretical skin concentration 
was much different from observed one in case of full-thickness skin.  Then, full-thickness skin was 
supposed to be two layers, stratum corneum and viable epidermis and dermis.  As results, theoretical 
skin concentration was very closed to observed one.  Furthermore, hairless rat and human skin 
concentration could be estimated from the permeation parameters of silicone membrane. 

The present method using diffusion theory and silicone membrane was very useful to estimate 
skin concentration or skin distribution of cosmetic ingredients and drugs as an alternative to animal 
experiment. 
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Joint meeting between JSAAE and KSAAE 
 
Yuji YOSHIYAMA1, Tsutomu KUROSAWA2, Noriho TANAKA3 
 

1Kitasato University, 2Osaka University, 3Food and Drug Safety Center 
Shirokane, Minato-ku, Tokyo  
[yoshiyamay@pharm.kitasato-u.ac.jp] 
 
【Objective】The purpose of the joint meeting between JASSE and KSAAE is to discuss future plans 
for the joint research and publication and conferences coordinated with KSAAE and JSAAE.  
 
【Materials and Methods】The joint meeting between KSAAE and JASSE was held at Seoul 
National University on 28th February, 2008. The members of JSAAE were the authors of this article 
and the members of KSAAE are a President of KSAAE and six other KSAAE officials. 
 
【Results and Discussion】JSAAE delegation had a consultation meeting with KSAAE members on 
the possibility of partnership and joint research between both societies. Firstly, we focused on the 
possibility of a validation study for alternative methods developed in each society. As one of the joint 
research, KSAAE proposed to perform a validation study for several alternative assays to Draize eye 
test. However, we engaged to offer such data for Draize eye test, since it was completed by JCIA and 
NIHS. Such data offered would be helpful for them to follow same method. We informed the 
international situation of validation of Draize eye test and Japanese position for cytotoxicity test. Also, 
KSAAE asked for information of alternative assay of skin sensitization using THP-1 cells. We 
engaged to provide any information, because the validation study was on going. For the future, the 
joint research would be helpful to propose new guidelines in the international regulatory level. 
Secondary, we discussed the possibility of a joint conference. KSAAE proposed to have the joint 
conference as the establishment of Asian association of alternatives. On the other hands, JSAAE 
declared for the difficulties to establish such Asian body at present. Because, the most active countries 
for 3Rs in Asia were only Japan and Korea, then China, we already established associations as JSAAE 
and KSAAE. Therefore, JSAAE proposed to have reciprocal visit in their annual meetings and 
seminar for better understanding their mutual situation. Thirdly, we exchanged views on the 
publication of a unified scientific journal, since we had different backgrounds on this issue. JSAAE 
started to publish AATEX in English in 1990. However, it had some editing problems for few 
contributors. On the other hand, the Journal of KSAAE recently started to publish in Korean language. 
The difficulties to merge these to single journal were discussed in both societies. Finally, it was 
proposed that reviewers were mutually invited in both journals, and then we all agreed to support this 
plan. Thus, we could have had a most fruitful discussion on the strategy for the development of 
JASSE-KSAAE relationship to promote 3Rs principle further in Asia. 
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P45 
Real-time evaluation of hemocompatible materials 
 
Katsuko FURUKAWA1, Satoshi SEKI2, Yuki HIRANO2, Hanako MIKI1, Kazuyuki 
MIZUHARA2, Takashi USHIDA1 

 
1 Department of bioengineering,School of engineering,The University of Tokyo 
7-3-1, Hongo, Bunkyo, Tokyo department of engineering Building No. 2 62D2 2 Department of 
mechanics,School of engineering,Tokyo Denki University 
 
Introduction 
To design and synthesize nonthrombogenic materials, the development of suitable method to evaluate 
the blood compatibility of various materials is critical. It is, however, indispensable for that purpose to 
observe in real-time rolling, adhesion and detachment of platelets even on opaque biomaterials under 
shear flow conditions. Therefore, we developed a new system which enables to directly observe 
platelet adhesion to opaque biomaterials under shear flow conditions, by combining a thin quartz cone 
which produces laminar shear flows, with an upright epi-fluorescence microscope which visualizes 
stained platelets through the rotating cone. Our purpose was to clarify the mechanisms of thrombus 
formation under shear flow conditions.  
 
Methods 
Blood was obtained from volunteer donors. Blood samples were collected in polypropylene tubes 
containing 2.0 U/ml of heparin and centrifuged at 160g for 20 min to obtain platelet-rich plasma (PRP).  
Platelets were prepared by centrifugation of the PRP at 2,200g for 10 min.  5- or 
6-(N-succinimidyloxycarbonyl)-3’,6’-O,O’-diacethyl-fluorescein was used to label the platelets. For 
cell labeling, the CFSE working solution was prepared by diluting the stock solution 1:300 in PBS.  
The cells were then suspended in the CFSE working solution and incubated for 30 min and 
resuspended in platelet-free plasma at a near physiologic concentration of 1.0 x 105 cells/µl. 
The number of platelet adhesions onto material surfaces was measured for 15 min under 
shear flow conditions 1, 50 150 s-1.  
 
Results and Discussion 
By using newly developed cone and plate-type rheometer, microscopic images of human 
platelet adhesion to test materials under shear flow were clearly visualized by an epi 
-illuminated light in real time.  We could also visualize not only real-time platelet 
adhesion (round particles) to, but also detachment from and rolling (particles with a 
trajectory) on the test materials under shear flow conditions. 
 
References 
K Furukawa et al. J Biomed Mater Res  46: 93-102, 1999 
K Furukawa et al. ASAIO J, 46 (6): 696-701, 2000. 
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What dermatologists expect for alternative methods from the viewpoints of dermatologic 
practice? 
 
Kayoko MATSUNAGA, M.D., Ph.D 
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In our dermatologic practice, we experience various dermatologic disorders and use topical 
medicaments.  We all, young and old, female or male, healthy or diseased, use skin care products 
either cosmetics or quasi-drugs to cleanse, moisturize, and protect our skin from sun exposure in a 
daily life.  Besides make-up cosmetics or hair dyes and permanent wave preparations can improve 
our quality of life by making us more attractive and younger.  

To assure the safety and usefulness of these products, we have performed animal testing followed 
by human patch test or use test.  In fact, the qualities of the cosmetic products have remarkably been 
improved by now compared with those of 1970s when we saw many patients with pigmented cosmetic 
dermatitis.  However, we sometimes experience contact dermatitis patients from cosmetics, and we 
even experience a few patients with systemic reactions to cosmetic products such as allergic contact 
dermatitis with high fever and lymphadnopathy, or even anaphylaxis. 

In Europe, animal testing for cosmetics and their ingredients are to be banned, and we cannot sell 
those products after the year of 2009.  Dr. Hajime Kojima et al started a ‘Study on Development of 
Safety Evaluation and Global Harmonization of Animal Alternative Methods ’, supported by the 
Health and Labor Sciences Research Grants, in April 2007.  I am one of the contributors of the study, 
and have been studying on ‘Re-evaluation of human contact dermatitis’.  Contact dermatitis or 
contact urticaria from a cosmetic sometimes develops only on the face, therefore human patch test or 
use test is essential for evaluation of the safety of cosmetics. 

In this lecture, I would like to talk about what dermatologists expect for alternative methods from 
the viewpoints of dermatological practice. 
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S2-1 
A method using repigmenting B-16 melanoma cells for screening anti-melanogenic agents 
 
Genji IMOKAWA, Ph.D. 
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【Objective(s)】  
Previously, we found that carbohydrate synthesis inhibitors cause B-16 melanotic melanoma cells to 
become amelanotic. This melanogenic inhibition was ascribed to an interrupted transfer of tyrosinases 
from trans Golgi to melanosomes via coated vesicles. 
The release from carbohydrate inhibition induced the recovery of synchronized melanization by 3 days. 
Thus, it is anticipated that substances capable of abolishing the re-melanization could act as 
depigmenting agents when applied topically. 
 
【Materials and Methods】  
B-16 melanotic melanoma cells were cultured in the Eagle MEM supplemented by 0.1% glucosamine 
to prepare amelanotic cells. The amelanotic cells were subjected to the Eagle MEM depleted of 
glucosamine and cultured for 3 days to obtain re-melanized cells. 
During this recovery process of melanization, substances expected as anti-melanogenic agents were 
added and after 3 days of culture, the cells were visibly evaluated for the pigmentation level, followed 
by cell fractionation with sucrose density gradient, the measurement of tyrosinase activity, 
SDS-PAGE-dopa reaction for tyrosinase isozymes and western blotting for tyrosinase and Pmel17. 
 
【Results and Discussion】 
In the present study, several substances including glucosamine, deoxynojirimycin, castanospermine, 
kojic acid, glutathione and monensin were tested for their potential of abolishing the remelanization.  
Using this screening method, many substances with different melanogenic mechanisms other than 
tyrosinase inhibition were found to be selectable for new depigmenting agents. 
 
【References】 
1) Cancer Res. 42: 1994- 2002, 1982.  2) J. Invest. Dermatol. 93: 100-107, 1989.  
3) Invest. Dermatol. 95: 39-49, 1990  4) J. Invest. Dermatol. 85: 165-168, 1985. 
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S2-2 
Screening Methods on Anti-Wrinkle Agents 
 
Hitoshi MASAKI 
 
Nikoderm Research Inc. 
(masaki@ns-cosmos.co.jp) 
 
On the screening of materials realizing anti-wrinkle (including prevention or improvement), it is 
important to examine points which have been authorized as mechanisms. In the presentation, 
mechanisms authorized will be introduced firstly and then, the corresponding methods for screening 
will be presented. 
In general, it have been established that chronic exposure of the skin to UV lights is accelerated aging 
process.  Wrinkles, which is a major symptim of skin aging, are well looked in sun-exposed sites. 
Such UV-induced skin aging is called as “Photo-aging”, distinguishing “intrinsic aging”. 
A cascades on Photo aging have been authorized as follows. 
 
ROS (reactive oxygen species): ROS plays a central role on photo-aging process as a trigger and a 
promoter. 
 
Structural alterations in the dermis: In photo-aged skin, following alterations are observed. in the 
dermis; collagen (in quality and quantity), elastin (disappearance of fine fiber structure), proteoglycans 
(increase in quantity), basement membrane (fracture in membrane structure)  
 
Players on dermal alterations: Main players on dermal alterations are dermal fibroblasts themselves 
and enzymes produced by dermal fibroblasts. ROS regulates dysfunction of fibroblasts in many parts 
and resulting in exhibition of abnormality on a balance between synthesis and degradation of dermal 
matrix components (lowering production on collagen and, raising production of matrix 
metalloproteases (MMPs) which are in charge of digestion of collagen, elastin and components in 
basement membrane).  
 
Screening methods 
Scavenging ability against ROS using chemical and biological analytical methods. 
Prevention of reduction in matrix components such as collagen, hyaluronic acid due to exposure to UV 
lights and ROS. 
Inhibition/down-regulation of MMPs protein and mRNA after stimulation of UV lights and ROS. 
 
Future view on screening methods 
Unlike whitening or moisturizing effects, anti-wrinkling effect is hardly identified by existing in vitro 
screening methods. Because we have not established in vitro model on wrinkling skin. First, we should 
make efforts to create an in-vitro model like wrinkling skin. And it will be expected the development 
of methods for screening anti-wrinkling materials using the model. 
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In vitro evaluation using human dermal papilla cells 
 
Tokuro IWABUCHI 
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【Background and objective】 

It is thought that human test is a most important method for the evaluation of hair growth-promoting 
reagents. Because, it is not easy to do this test, it is required that the correlative systems with human 
test for evaluation of the reagents.  Mouse systems have been used as an evaluating system for hair 
growth.  However, rodent hair and human hair have a different system.  And the reduction of animal 
test is required.  Therefore, new evaluation system for hair growth by using human derived cell and 
organs is required.  Recently, some hair scientists described that they can isolate and culture human 
hair relative cells.  Establishment of the organ culture system of human hair follicle is also reported.  
However, it is not easy to use human samples.  We established immortalized human dermal papilla 
(DP) cells which cells have important role in the regulation of hair cycle.  In this seminar example of  
 
【Materials and Methods】 

Human scalp was obtained with informed consent from surgery patient.  DPs were isolated from 
human hair follicles, and DPs were cultivated in 20%FBS-MEM medium for 2 to 4 weeks, and DP 
cells grown on the culture dishes.  Immortalization treatment of DP cells was carried out according to 
the method reported by Doren et al. [1].  In this study, growth and expression of FGF-7 by hair 
growth reagents were compared in primary DP cells and immortalized DP cells [2]. 
 
【Results and Discussion】 

Inter-cellular cAMP was elevated by addition of adenosine in both primary DP cells and 
immortalized DP cells.  Expression of FGF-7 which is a one of hair growth-stimulating factor was 
also stimulated by adenosine.  Reactivity for adenosine of immortalized DP cells was similar to 
primary DP cells.  However, the reactivity of both cells was not identical.  This means that some 
characteristics are correlative between both cells.  In future, correlative analysis of these cells will be 
required. 
 
【References】 
[1] Doren et al. (1984) Mol. Cell. Biol. 4:1653 
[2] Iino et al. (2005) J. Invest. Dermatol. 127:1825 
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Efficacy of three-dimensional cultured human skin models for skin permeation test  
 
Hiroaki TODO 
 
Josai University   
E-mail: ht-todo@josai.ac.jp 
 
【Purpose】 Three-dimensional cultured human skin models (cultured human skins) have 
been paid attention as an alternative membrane for skin permeation test1).  Skin 
permeation parameters such as permeation coefficient (P), partition coefficient (K), and 
diffusion coefficient (D), are very useful not only in molecule and formulation design, but 
also for estimation of skin concentration from skin permeation test2). 

The cultured human skins are roughly divided into, stratum corneum-, dermis-, and 
stratum corneum and dermis (full-thickness) model.  All of these models can be available 
in Japan. Establishment of skin permeation test using the cultured human skins is 
thought to be useful approach for 3Rs.  Very few comparative studies have been 
investigated, however, on permeation profiles thorough the cultured skins and real 
human skin and animal. 

In the present study, evaluate permeation profiles of several compounds were evaluated 
through several cultured human skins; LSE-high, EpiDerm 606X, LabCyte EPI-MODEL, Neoderm 
and EPISKIN.  
 
【Method】 Full-thickness model; Living Skin Equivalent-high（LSE-high）and Vitro 
life-skin, epidermis model; EpiDerm, Labcyte Epi-model, Neoderm and Episkin, are used. The 
cultured human skins and human skin were set in side-by-side or Franz type diffusion cell to obtain 
skin permeation profiles of seven kind materials (logKo/w: -1.507~2.179). Permeation parameters; K·L 
and D/L2, were obtained from the skin permeation profiles. Furthermore, each skin structure was 
observed by a confocal microscope (VivaScope 1500Plus) and a transmission electron microscope 
(TEM).   
 
【Results and Discussion】 Permeation profiles though cultured human skin models could be used 
to estimate the human P value, although the P value though cultured human skin were considerably 
different from that though human, expect for EpiDerm.  However, permeation parameters (K·L and 
D/L2) and TEM observation of cultured human skins were much different from human .  These 
results suggest that the P value obtained from the cultured human skin might not always reflect the 
permeation profiles though human skin.  Therefore, further experiments and considerations will be 
needed to utilize cultured human skin models for alternative membrane to human skin. 
 
1) T. Watanabe, T. Hasegawa, H. Takahashi, T. Ishibashi, K. Takayama, K. Sugibayashi, Utility of the 
three-dimensional cultured human skin model as a tool to evaluate skin permeation of drugs. Altern 
Animal Test Experiment 8 (2001) 1-14. 
2) T. Oshizaka, Y. Owada, H. Todo, K. Sugibayashi, A new alternative to animal experiment to 
determine skin distribution or skin concentration of cosmetic ingredients and drugs, Annual meeting of 
JSAAE 21th, poster session number 43. 
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S2-5 
In vitro skin sensitization test 
 
Hitoshi SAKAGUCHI 
 
Kao Corporation, Safety Science Research Laboratories 
E-mail: Sakaguchi.hitoshi@kao.co.jp 
 
【Background】  It is very important to evaluate skin sensitization potential of the raw material to 
confirm safety of cosmetics.  Though skin sensitization test has been evaluated with guinea pigs, 
recently non-animal tests are being emphasized due to animal welfare concerns and enforcement of a 
new cosmetics law, which includes animal testing ban in EU.  However, no in vitro skin sensitization 
test has been approved by OECD.  On the other hand, some in vitro methods based on mechanism of 
skin sensitization have been proposed and are being evaluated.  In this presentation, the outline of the 
examination method to which the evaluation is advanced is recorded. 
 
【Peptide Reactivity Assay】  Low molecular weight allergens become antigens after binding with 
protein or peptide in the skin.  From this mechanism, methods have been developed solely based on 
binding of test agent and peptide.  One of these methods evaluates binding products by using LC-MS 
while other methods evaluates peptide depletion rate using HPLC.  The latter method has been 
evaluated in some inter-laboratory studies and the reproducibility and utility of the method is reported 
here. 
 
【antigen presenting cell activation assay】  Langerhans cells (LC) play a critical role in the 
induction phase of skin sensitization.  Some cell based assays that focus on activation of LC, 
including human cell lines, are being proposed as good in vitro replacement test.  One method is the 
human Cell Line Activation Test (h-CLAT) using THP-1 cells (human monocytic leukemia cell line).  
This test is based on alteration of CD86 and CD54 expression during the presentation of antigen to T 
cells.  From the examination of 100 chemicals, 82 chemicals were identified correctly.  Some 
inter-laboratory studies conducted around the world to date have found the h-CLAT to be reliable and 
reproducible.  Based on these data, the h-CLAT is thought as a useful in vitro skin sensitization test. 
 
【Future Steps】  Validation is needed to establish an in vitro skin sensitization test.  Currently 
three methods including above two methods are being considered for validation stage.  Since the 
mechanism of skin sensitization is complex, the use of only one in vitro test to imitate the in vivo 
response is very difficult.  Thus, a battery of in vitro tests including the above tests would be needed 
to obtain a correct response. 
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Efficiency improvement in pharmaceutical formulation development based on a factorial 
experimental design 
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【Introduction】  
Animal experiments have been essential for evaluating effectiveness and safety for pharmaceutical 
formulations.  A response surface method (RSM) based on a factorial experimental design has widely 
been used for reducing the number of experiments.  However, predictions based on linear regression 
models as commonly used in the classical RSM are often limited and the results obtained occasionally 
exhibit poor estimations.  To overcome these difficulties, a novel nonlinear RSM (RSM-S) was 
developed.  Superior function of RSM-S was demonstrated by optimization of a dermatological 
hydrogel formulation containing ketoprofen as a model drug. 
 
【General concept of RSM-S】  
RSM-S includes (1) statistical factorial experimental design such as Box-Bernken design and extreme 
vertices design, (2) modeling between causal factors and response variables using a thin-plate spline 
interpolation, (3) multi-objective optimization for selecting the best formulation under a set of 
experimental restrictions, and lastly (4) reliability assessment of the optimal formulation based on a 
bootstrap re-sampling technique and a Kohonen’s self organizing map. 
 
【Case study】 
RSM-S was applied to the optimization of ketoprofen hydogel formulations containing 
1-O-ethyl-3-n-butylcyclohexanol (OEBC) and diisopropyl adipate (DIA) as chemical enhancers, and 
isopropanol (IPA) as a solvent. All other components of the hydrogel formulations were held at 
constant.  A three-factor spherical second-order composite experimental design was used and 16 
types of ketoprofen hydrogels were prepared.  The test hydrogel was applied to rat abdominal skin.  
The rate of penetration (Rp) of ketorpfen and the total irritation score (TIS) was estimated.  As an 
optimal value of factors, OEBC=1.25%, DIA=4.87% and IPA=31.7% were predicted.  The optimal 
formulation exhibited the prominent activity (Rp=341.6g/h) despite the finding that the skin damage 
was sufficiently low (TIS=4).  It would be unable to reach the exact combination of causal factors 
using a normal analysis based on a one-factor-at-a-time-experiment. 
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【Objective(s)】 
In order to develop a prediction system for the safety of chemicals, many attempts have been made by 
examining the structure-activity relationships. The results, however, were not always satisfactorily 
enough in view of predictability. Following are some of the reasons: 1) Simple information such as the 
presence or absence of specific atoms, bonds, or partial structures and their numbers in the molecules 
was considered as parameters; 2) Since chemical toxicity is exerted through complex biological 
mechanisms, it is difficult to predict by conventional linear regression analysis; 3) Most of the studies 
were focused only on the presence or absence of toxicity. 

In the present study, therefore, we have attempted to develop an in silico prediction system for the 
safety assessment of chemicals. As a result, we developed in silico models to predict skin sensitization, 
skin irritation and repeated dose toxicity by combining molecular orbital calculation method and 
artificial neural network system. 

 
【Materials and Methods】 
The skin sensitization data of 101 samples by local lymph node assay (LLNA) were collected from the 
past publications. The skin irritation data of 161 samples by human patch test were collected from the 
past publication and experiments in our laboratory. The repeated oral dose toxicity data for 28 days of 
361 samples were collected from GINC (Global Information Network on Chemicals) database 
(http://wwwdb.mhlw.go.jp/ginc/index-j.html). The structures of the compounds were constructed by 
using the Chem3D Ultra Ver. 10.0 software (CambrideSoft Co., Cambridge, MA, U.S.A.) and modeled 
in their neutral forms. Molecular orbital calculations were performed by MOPAC2002. Molecular 
orbital descriptors obtained, those considered to be independent and useful for the prediction of the 
toxicological potential and risk assignment were selected. Then, they were correlated with 
toxicological data by using the artificial neural network system. Throughout the study the QwikNet 
Ver.2.23 software (http://qwiknet.home.comcast.net/) was used for the calculations. 
 
【Results and Discussion】 
A combination of molecular orbital calculations and the artificial neural network system enabled us for 
the prediction of the toxicological potential of the chemicals and their risk assessment. 
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【Objective】 
One aspect of the validation study on an assay is to evaluate the inter-laboratory variability. The study 
with this objective usually requires many laboratories to conduct experiments for assessing the target 
toxicity of specified test materials. Although a good allocation design of test materials to laboratories 
is desirable to make the study effective, the methodology to actualize such an optimum design has not 
yet been established. The objective of this study is to propose a methodology for addressing this issue 
and examine its practicability through the evaluation of the allocation design in the validation study 
for LLNA-DA. 
 
【Materials and Methods】 
The endpoint to assess the target toxicity is assumed to obey a linear normal model with fixed effects 
of laboratories and test materials. D-optimality, i.e., to minimize the determinant of variance 
covariance matrix of estimators for fixed effects is adopted as the optimality criterion. However, the 
purpose of study is to assess the inter-laboratory variability based on a mixed effect model. It is 
statistically standard to use a restricted maximum likelihood method (REML) to estimate the 
inter-laboratory variability based on the mixed effect model. The precision of REML estimate is not 
evaluated with an index with a simple mathematical form. We allocate chemicals under an optimum 
design for estimating parameters based on a fixed model. We estimate the inter-laboratory variability 
based on a mixed effect model. Our strategy can be validated only when a better design under the 
fixed effect model achieves a better REML estimate under the mixed effect model. 
 
【Results and Discussion】 
Under the fixed effect model, the design with as many as combination of chemical and laboratory is 
recommended. We will report the other results on that day. 
 
【Reference】 
[1] OECD Environment, Health and Safety Publications Series on Testing and Assessment. No.34. 
2005. 
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【Objective(s)】 
The inter-laboratory transferability is one of the most important modules in the validation of an 
alternative test method to animal experiments as is indicated in the OECD guideline No. 34[1].  
According to the glossary, transferability is defined as “the ability of a test method to be accurately 
and reliably performed in independent, competent laboratories.” However, no studies have ever 
attempted to construct practical procedures to examine the transferability of a test method. Therefore, 
we tried to devise a statistical method to evaluate the transferability based on the data in a validation 
study. 

 
【Materials and Methods】 
We assume that the data obtained in a validation study performed in several laboratories under a 
well-established SOP and the data obtained in the standard laboratory which developed the test 
method are available. The proposed method consists of the following 2 steps. In step 1, we select 
competent laboratories using a quality control approach. In step 2, we evaluate the inter-laboratory 
variability among competent laboratories using the intra-class correlation coefficient (ICC) based on a 
two-way ANOVA model in which experiments and laboratories are treated as random effects. Higher 
transferability shows lower ICC and lower transferability shows higher ICC. 

 
【Results and Discussion】 
The proposed method was applied to the data in the validation second study for the LLNA-DA assay 
and LLNA-BrdU assay. The results from the LLNA-DA assay showed that the 7 participating 
laboratories were competent, and the intra-class correlation coefficient was 0.43. Therefore, we 
concluded that LLNA-DA assay has sufficient transferability. The results from the LLNA-BrdU assay 
will be presented in the meeting. 
 
【References】 
[1]. OECD Environment, Health and Safety Publications Series on Testing and Assessment, No, 34. 
2005. 
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【Objective】 Interlaboratory reproducibility evaluation is important for the availability of new 
established test methods. Analysis of variance (ANOVA) is established as the statistical method for 
interlaboratory reproducibility assessment in cases involving repeatedly measured data within the 
laboratory. However, a method for evaluation of reproducibility without replicated experiments within 
the laboratory has been less established. The objective of this study is to develop a statistical measure 
to assess interlaboratory reproducibility and examine its performance by employing real data on 
validation studies for alternatives of local lymph node assay, namely, local lymph node assay 
(LLNA)-DA, and LLNA-BrdU. 
 
【Materials and Methods】 To evaluate lymphocyte proliferation in LLNA-DA and LLNA-BrdU, 
measurements of adenosine triphosphate (ATP) and 5-bromo-2-deoxyuridine (BrdU) incorporation, 
respectively, are performed. The stimulation index (SI), which is obtained from the mean of measured 
values for the examined chemical group divided by the mean of measured values for the solvent 
control group, is the endpoint for both assays. In the validation study, the SI is obtained as a single 
value from each chemical per laboratory. Therefore, the variance of SI cannot be divided between 
laboratories and within each experiment. However, since several mice per group are used in an 
experiment, the variations for each SI can be calculated. We developed a measure to evaluate the 
interlaboratory reproducibility by taking variation of the SIs into consideration. Therefore, we 
calculated the approximate variance within each experiment for the logarithmically transformed SI by 
using the delta method, and estimated the variance between laboratories (2) by using the restricted 
maximum likelihood method. In the field of clinical studies, this method is referred to as 
meta-analysis; this method demonstrates interlaboratory variation as its random effect. 
 
【Results and Discussion】 We applied the proposed method for the validation study of LLNA-DA 
and LLNA-BrdU. The estimated 2 adequately indicated the interlaboratory reproducibility that is 
observable in the graphs showing SI and its variation. The advantage of using this method is that it 
provides quantitative measurement; further, the resultant value can subsequently be employed as a 
success criterion for interlaboratory reproducibility in validation studies. 
 
【Reference】 [1] OECD Environment, Health and Safety Publications Series on Testing and 
Assessment. No.34. 2005. 
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【Objective(s)】We have been engaged in planning, enforcement, and evaluation of validation studies 
for alternative to animal experiments conducted in Japan, as statisticians and/or data analysts. In 
coordination with many scientists, including toxicologists, we found that several important issues that 
were noticed by us went unnoticed by other scientists. Here, we discuss 3 issues on which our views 
coincided with ours. 
 
【Materials and Methods】The first issue dealt with the unit of an assay or test method. In an 
experiment, several observed values are frequently obtained, as in the case of duplicate observations. 
Besides, there are some test methods in which judgment of toxicity is based on results of repeatedly 
conducted experiments. In such cases, several values are observed. It is important to investigate the 
possibility to evaluate intralaboratory reliability, which is one of important purposes of validation 
study, from such repeated observed values. The second issue pertains to toxicity judgment. In order to 
judge toxicity, many assays or test methods adopt a specified cut-off value or statistical test. The 
approach that would be appropriate for the test method or assay should be investigated. The third issue 
pertains to sensitivity or specificity estimation. In a validation study, the same chemicals are to be 
experimented by different laboratories. The method estimating sensitivity or specificity should be 
considered. 
 
【Results and Discussion】The above-mentioned issues are inherent problems of validation studies. 
The first and second issues are due to the uncertainty regarding the validation study on the 
developmental stage of a new test method or assay. A developed protocol of the test method or assay is 
assessed via its validation study. If the test method or assay protocol is extremely ambiguous, solving 
these 2 issues becomes difficult. However, one of the roles of validation studies is to develop the 
optimum protocol. That is, protocol ambiguity is almost inevitable at the planning stage of the 
validation study of the test method or assay. This problem would be solved by clearly defining the test 
method or assay, and deciding how toxicity can be judged prior to the validation study. In order to 
achieve this time for consideration is required. 

The third issue is attributable to the plan of the validation study. Sensitivity and specificity can 
vary according to the chemical set applied. It appears to be less obvious that the number of tested 
chemicals does not equal that of conducted experiments. 
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Special Session 
Review of an alternative to animal testing for safety evaluation of cosmetic ingredients using 
Quasi-drug 
  
H. Kojima 
 
JaCVAM, NIHS 

Hajime Kojima：h-kojima@nihs.go.jp 
 

【Objective(s)】  
Given the practice of following the 3Rs (Reduction, Refinement, and Replacement) in the field of 
animal testing, the need to evaluate the safety of chemicals or cosmetics using alternatives to animal 
testing is widely recognized. According to the OECD guidance document No. 34, it is necessary to 
validate/evaluate alternatives by an independent peer reviewed process before recommending them for 
acceptance by national and international regulatory authorities for new or revising testing methods.  
 
【Materials and Methods】 
Since 2007, JaCVAM (Japanese Center for the Validation of Alternative Methods) has had the research 
project H19-Drug-003 “Research on establishment of a system of safety evaluation and international 
cooperation using alternatives to animal testing (Chief researcher: Hajime Kojima, NIHS (the National 
Institute of Health Sciences)” supported by the MHLW (the Ministry of Health, Labour and Welfare).  
In the mission statement for this project there is the “Review of alternatives to animal testing for the 
safety evaluation of cosmetic ingredients using Quasi-drug”. To enforce this mission, JaCVAM has 
organized an ad hoc exploratory committee.  Its members were organized by dermatologists, 
regulators, representatives of the JCIA (Japanese Cosmetic Industry Association), and researchers of 
the NIHS.  Furthermore, six task forces were organized under the exploratory committee to 
investigate a detailed system of merits & demerits for in vitro tests using safety evaluations of the 
ingredients by Quasi-drug.  These task forces were in charge of in vitro testing for skin irritation, skin 
sensitization, eye irritation, phototoxicity, genotoxicity, and skin penetration & absorption. 
 
【Results and Discussion】 
At these task force meetings, in vitro testing of each method was reviewed independently.  Next year, 
the task force will engage in a full-fledged discussion of alternatives to animal testing for the safety 
evaluation of cosmetic ingredients using Quasi-drug, with the reports submitted from the task forces 
by the exploratory committee.   
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Review of an alternative to animal testing for safety evaluation of cosmetic ingredients using 
Quasi-drug -Skin irritation test task force- 
 
Mariko SUGIYAMA1, Keiichi KAWAI2, Hajime KOJIMA3, Takashi SOZU4, Hisashi TATSUMI5, 
Masaru NATSUAKI6, Fukuyoshi MORI7 
 

1Shiseido Co., Ltd., 2Kawai Keiichi Skin Clinic, 3National Institute of Health Sciences, 4Osaka 
University, 5Sunstar Inc., 6Hyogo College of Medicine, 7Pola Inc. 
e-mail：Mariko.sugiyama@to.shiseido.co.jp 
 
【Objective(s) 】 
At the EU, skin irritation testing using animals will be completely phased out by march 2009, and so 
an alternative to testing methods have been urgently needed. Under this situation, on 27 April 2007, 
ESAC (ECVAM Scientific Advisory Committee) stated that EPISKIN was considered to be a reliable 
and relevant stand–alone test for predicting Draize skin irritation test results for the purpose of 
distinguishing between skin irritating (R38) and non-skin irritating status. 
In Japan, three kinds of information about skin irritation, i.e, "Primary skin irritation testing", 
"Cumulative application testing", and "Human patch testing” are required when approval is requested 
for a new ingredient constituent of a quasi-drug. In this Working Group, we started to investigate 
whether EPISKIN could be used for evaluating “Primary skin irritation” as an alternative, non-animal 
method for the purpose of quasi-drug approval application. 
 
【Materials and Methods】 
・Information-gathering concerning EPISKIN 
・ Information-gathering concerning examples of using reconstructed human epidermal models 

developed in Japan 
 
【Results and Discussion】 
To prevent skin damage and to assure the safety of the ingredients, "Human patch testing" is currently 
required as a method for evaluating skin irritation. Therefore, the necessity of "Primary skin irritation 
testing" using animals in addition is questionable.  
EPISKIN was developed with the encouragement of ESAC because the potential of a chemical to 
induce skin irritation is an important consideration in EU regulations, and irritancy (R38) and 
non-irritancy can be identified by the method. However, in Japan emphasis is placed on determining 
the intensity of skin irritancy of a test material applied to the skin. Because the focus is different in 
Japan and in the EU, the Working Group will concentrate on how to use EPISKIN in the Japanese 
context. 
 
【References】 
OECD Guidelines for Testing of Chemicals. Organisation for Economic Co-operation and 
Development, Paris(1981); Updated 2001, 2002, 2008 
Roguet,R., Cotovio,J., Jitsukawa, J．(2007) Validation of the in vitro assessment of the cutaneous 
irritation of chemicals using a reconstructed human epidermis model，10，75-80, Fragrance J. 
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-Skin Sensitization test task force- 
 
KANAZAWA Y.1), YOKOZEKI H.2), NAKATA T.3), SAKAGUCHI H.4), OHNO Y.5), KOJIMA H.5)   

 

1) Food and Drug Safety Center, 2)Tokyo Medical and Dental Univ., 3)Showa Univ., 4)Kao Co., 
5)National Institute of Health Sciences 
kanazawa.y@fdsc.or.jp 
 
【Objective(s)】 Skin sensitization is a kind of delayed-type hypersensitivity.  It is an 
immunologically mediated cutaneous reaction to chemicals due to repeated contact those chemicals. 
The reactions may be characterized by erythema and edema.  In quasi-drug registration, skin 
sensitization methods using guinea pigs are often performed as specified in the guideline for 
pharmaceuticals.  In this taskforce, we reviewed alternative methods and evaluated the value of the 
new methods for safety evaluation of cosmetic ingredients, including their equivalency to methods 
using guinea pigs, in consideration of animal welfare issues. 
 
【Course of Action】 Nowadays, regulatory agencies require a skin sensitization test using guinea 
pigs, such as Maximization test (GPMT) or Buehler test. Recently, the Local Lymph Node Assay 
(LLNA) using mice is also performed to evaluate chemicals, in accordance with OECD guideline No. 
429. Therefore, we decided to study the following:  
・ Understanding LLNA as an alternative method 
・ Advantages and disadvantages of LLNA for quasi-drugs 
・ Validation, through overseas peer review, of risk assessment using LLNA  
 
【Interim report】 The taskforce studied LLNA reports in the literature, mainly written by Basketter 
et al.  From those reports, the results of sensitization in LLNA showed good correlation with that in 
humans.  In principle, it is, therefore, possible to use LLNA as a risk assessment of skin sensitization.  
Meanwhile, there are problems with LLNA, such as strain differences, low reactivities of water 
soluble chemicals, reactivity differences with solvents, and the influences of other ingredients.  The 
taskforce accepted that the committee report would show the limitations of LLNA (range of 
application).  The use of an Uncertainty Factor (UF) was also studied.  The taskforce concluded that 
using a UF was reasonable.  However, the basis of scoring and whether or not a regulatory agency 
would accept an assessment method that included a UF were not clear. Therefore, the taskforce 
concluded that a risk assessment using a UF was an issue for the future.  The overseas peer review 
showed that it was difficult to evaluate the sensitizing potentials of aqueous solutions or mixtures 
because of the shortage of data.  LLNA has limitations as a standalone method for evaluating 
potencies, but it is useful for judging chemicals only as sensitizers.  This taskforce should consider 
these results in the final report.  Thus, the taskforce is studying trends at home and abroad, after 
which, a test method of skin sensitization and standard criteria for quasi-drugs will be proposed, based 
on LLNA. 
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Review of an alternative to animal testing for safety evaluation of cosmetic ingredients using 
Quasi-drug    - Ocular irritation test task force- 
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Health University School of Medicine, 6Division of Toxicology and 7JaCVAM, National Institute of 
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Hirokazu Seto：seto.h@pg.com 
 
【Objective(s)】 The ocular mucous membrane is easily irritated through direct contact of a test 
material with the eyes. Examples of such irritation are redness, chemosis and discharges of the 
conjunctivae, in the iris and opacity of the cornea. Ocular irritation testing is conducted to assess the 
potential of a test material to induce irritation in mucous membranes, the conjunctivae, iris and cornea 
following application to human mucous membranes or accidental exposure of the eyes to it. The 
present guideline for the quasi drug (QD) registration indicates an eye irritation test in rabbits. To 
consider the animal welfare as well as the validity of the method, we started investigating alternatives 
to the animal tests for evaluating eye irritation potential of cosmetic ingredients to use in QD 
registration. 
 

【Materials and Methods】 To date, eye irritation test in rabbits, so called “Draize test”, has been 
guided for the QD registration. Starting from understanding the current regulatory requirements in the 
registration, we looked into the following points further, 
・ Understanding the eye irritation test used in QD registration. 
・ Reviewing the previous validation study for alternatives to the Draize test under the scientific 
research of the Ministry of Health and Welfare (MHW scientific research). 
・ Updating the status of the alternative methods overseas, and their regulatory acceptance. 
・ Comparisons between rabbit and human eyes. 
・ Peer review of important methods validated in and outside Japan to evaluate for the regulatory 
acceptance. 
 

【Results and Discussion】To assess the eye irritation potential of chemical substances to human eyes, 
Draize test is the widely accepted method by many regulatory authorities and has accumulating data. 
It’s considered that the method has examined a lot of substances and products properly past decades 
and judged the eye irritation potential to human eyes effectively, while it’s also pointed out that the 
results were fluctuated. 

The 7th Amendment of the EU Cosmetics Directive [2003/15/EC] specifies the period for the 
adoption of alternative methods, it calls for an immediate stop to animal testing for cosmetic products 
and that methods, including eye irritation test, are conducted on cosmetic ingredient before marketing 
products containing them by March 2009. This seeks the official acceptance of alternative methods to 
replace the current animal study earlier. Under such circumstances, we have been scrutinizing 
alternative methods validated in Japan and abroad, focusing on the usefulness in the quasi drug 
registration. The candidates, currently discussed in our group, are (1) a method in cultured mammalian 
cells reported in the draft guidance for MHW Scientific Research in 1998, and methods validated 
recently by ICCVAM and ECVAM for sever ocular irritants, i.e. (2) the Bovine Cornea Opacity and 
Permeability (BCOP) and (3) the Isolated Chicken Eye (ICE) assays. 

 

【References】 
・ Draize, J.H. (1959) Appraisal of the safety of chemicals in foods, drugs and cosmetics, 
Association of Food and Drug Officials of the United States 
Kojima, H. (1999) Alternative methods to eye irritation tests – cytotoxicity tests, Fragrance J, 27(7), 
27-34. 
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Quasi-drug -Photo-induced toxicity test task force- 
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【Objective(s)】 
Photo toxicity is defined as an acute toxic response elicited after the first exposure of skin 
to certain chemicals and subsequent exposure to light/UV radiation, or that is similarly 
induced by skin irradiation after the systemic administration of a chemical.  For the 
approval of the quasi-drug in Japan, the conduction of photo-toxicity testing is required as a part of the 
safety evaluation. The purpose of our working group is to propose a draft scheme that describes how 
to apply alternative testing methods of photo-toxicity to Japanese quasi-drug regulation. 

 
【Methods】 
Photo-related toxicity comprises photo-toxicity, photo-allergy and photo-genotoxicity. We 
have discussed the application of the Balb/c 3T3 Neutral Red Up-take Photo-toxicity Test (3T3 
NRU-PT), an in vitro Photo- toxicity testing method that is adopted as the OECD 432 protocol, for the 
quasi-drug approval. The reasons are as follows; (1) only the photo-toxicity and photo-allergy testing 
methods are addressed in “Guide the Quasi-Drug and Cosmetic Regulations in Japan”, and (2) the 
alternative to photo-toxicity testing methods is the only officially accepted one. 
 
【Results and Discussion】 
In our discussion, 3T3 NRU-PT was assessed as an appropriate alternative method for the hazard 
evaluation. So far, following matters were confirmed;  
・ The testing method confirms to OECD guideline NO 432, in principle. 
・ To conduct appropriate testing, describe the strengths-weaknesses of this testing method. 
・ To control the quality of data, set out the approval condition. 
・ Information on the light source and the UV-meter is appended. 

At present, the draft guideline of 3T3 NRU-PT for the approval of quasi-drugs, as one of 
the safety evaluation testing method, have been under development. 
 
【References】 
OECD Guideline for Testing of Chemicals 432, In vitro 3T3 NTU phototoxicity test 
H. Spielmann, In Vitro Phototoxicity Testing，ATLA, 22, 314-348 (1994) 
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【Objective】 
Skin (dermal) absorption is the transport of chemicals from the outer surface of the skin both into the 
skin and into the systemic circulation. Skin absorption test is not adapted in the safety test for 
cosmetics categorized in pseudo drug. The methods of skin absorption test and in vitro/in vivo 
correlation were surveyed to consider the merit of the in vitro test for risk assessment.  
 
【Methods】 
The guidelines about skin absorption in OECD, SCCP and WHO were compared. 
 
【Results and Discussion】 
In general, it is easier to confirm the experimental design of in vitro test than in vivo test. However, in 
vitro test does not always reflect the phenomena in vivo. OECD test guidelines have demonstrated that 
the in vitro approach can provide good prediction of in vivo dermal absorption although in vitro 
method may not be applicable all situations and classes of chemicals. WHO regard that the basis of 
OECD428 is that in vitro studies can predict in vivo absorption when the correct methodology for both 
tests is used. SCCP also accept the in vitro test with some requirements. 

Risk assessment should be taken account for both hazard and exposure. Prediction of skin 
absorption into systemic using in vitro test can substitute for ADME tests or some systemic toxicity 
tests with combination of some hazard test, or if the amount of absorption were very low, there is a 
possibility of reduce a systemic toxicity test. 

However, there is some difficulty to establish appropriate experimental condition such as 
selection of skin, receptor fluid and analytical method, because it depends on the characteristics of 
chemicals. It needs some more consideration. 

 
【References】 
OECD428 OECD Guideline for the testing of chemicals 428: Skin Absorption: in vitro Method (13 
April 2004) 
SCCP Opinion on Basic criteria for the in vitro assessment of dermal absorption of cosmetic 
ingredients-updated March 2006 
WHO  Environmental Health Criteria 235: Dermal absorption WHO 2006 
 
 
 
 
 
 
 
 
 



 
AATEX 13 (Supplement) 

 236 

T-6 
Review of an alternative to animal testing for safety evaluation of cosmetic ingredients using 
Quasi-drug 
-Genotoxicity test task force- 
 
KASAMATSU, T.1, EBATA, S.2, HAYASHI, M.3, NOUMI, T.4, HONMA, M.4, KOJIMA, H.5 

 
1)Kao, 2)Lion, 3)An-pyo Center, 4)NIHS, 5)(JaCVAM) NIHS 

Toshio Kasamatsu：kasamatsu.toshio@kao.co.jp 
 
【Objective(s)】 
Genotoxicity is a potential to cause damage in DNA or chromosome, which possess genetic 
information. Due to relevancy of carcinogenesis, teratogenesis, and hereditary disease, genotoxicity is 
recognized one of important items for safety evaluation. Although in vitro testing has been applied for 
evaluation of genotoxicity on quasi-drug, a battery of testing including in vivo testing is required. 
Meanwhile, a guideline of EU for safety evaluation of cosmetics also requires a battery of testing for 
addressing genotoxicity concern. If there are differences between EU and Japan on the battery of 
testing, we may need to conduct unnecessary testing for evaluation of same cosmetic ingredient. In the 
genotoxicity task force team, testing listed in both guidelines were compared and addressed if there are 
technical barriers for mutual acceptance  
 
【Materials and Methods】 
A battery of genotoxicity testing for evaluation of quasi-drug in Japan consists of two in vitro testing, 
1) Ames test, 2) chromosomal aberration assay or mouse lymphoma tk assay, and one in vivo testing, 
3) micronucleus assay. 

EU guidance for evaluation of cosmetics (except for oxidative hair dye) issued by SCCP (Notes 
of guidance 6th version) requires in vitro evaluation first including 1) Ames test, 2) mouse lymphoma 
tk assay, and 3) micronucleus assay in vitro. Then, if positive result obtained in either of in vitro 
testing, appropriate in vivo testing (micronucleus assay in many of cases) is required. 
 
【Results and Discussion】 
Based on comparison of the both batteries, we discussed especially about acceptance of in vitro 
micronucleus assay in Japan. Since in vitro micronucleus assay will be incorporated as one of in vitro 
mammalian genotoxicity testing in the new ICH guideline, which is a basis of Japanese guideline, no 
technical barrier is anticipated for mutual acceptance of this testing between EU and Japan. 

Another issue is animal testing ban for cosmetic ingredients in EU that will be implemented from 
Mar 2009. Accordingly, no in vivo micronucleus assay, which is required in Japan, will be allowed in 
EU. Since evaluation of quasi-drug is regulated to follow the guideline for medical drug in Japan, the 
battery of genotoxicity testing cannot be changed. However, as comparable to in vivo testing, if no 
concern is confirmed with a battery of in vitro testing only, evaluation and approval without requiring 
in vivo micronucleus assay data shall be applicable for quasi-drugs. Therefore it is important to 
discuss between EU and Japan on establishment of new scheme to address genotoxicity concern not 
relying on in vivo testing. 
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