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Development of toxicity evaluation method for new dental materials using human
pluripotent stem cell-derived neural crest cells
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Cleft palate is one of the most frequent congenital anomalies in the head
region. At present, it is difficult to predict drug toxicity using experimental animals. We have
successfully induced cranial neural crest cells from human iPS cells. Therefore, the purpose of
this study is to develop an in vitro developmental toxicity evaluation assay using human iPS
cell-derived craniofacial neural crest cells with the goal of "evaluating the influence of new
dental materials on the formation of the maxillofacial region”. And in order to conduct the assay
properly, the differentiation induction method was improved. The method was used to assess the
cytotoxicity of various concentrations of three existing dental materials. The results suggest that
the developed assay system can assess the toxicity of dental materials.
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TasLE 3. COMPARISON OF THREE SELECTED GENE EXPRESSION IN UNDIFFERENTIATED STATE
oF EacH HUMaN PLURIPOTENT STEM CELL LINE

Cutlure condition/Cell line TYMP FGF-1 RHOU HY Point 201B7 point Score
KSR-based medium on feeders
High scores
HY 8.5 7.05 7.22 3 0 3
KhES-5 7.85 6.84 6.98 3 0 3
HES4 8.13 7.34 541 2 0 2
TIGI20-411 7.93 3.49 713 2 0 2
KhES-2 6.7 7.15 7.63 | 0 |
KhES-4 7.31 828 7.31 I 0 |
201B2{subclone) 6.37 9.8 6.78 2 -1 |
Toe 9.56 9.01 6.38 1 0 1
UTAI 8.37 9.67 585 2 -1 |
KhES-1 8.32 9.09 7.84 | 0 |
201B6 8.95 879 7.76 0 0 0
KhES-3 8.92 3.84 7.54 0 ] 0
201B2 8.41 9.76 7.53 1 -1 0
TIG114-4f1 7.56 10.59 743 | -1 0
TIG108-4f3 8.4 9.59 7.64 | -1 0
Dotcom 9.14 8.11 7.55 0 0 0
Tic 10.55 8.07 7.16 | -1 0
Low scores
Squeaky 9.95 7.16 8.36 0 -1 -1
253G1B1 9.69 9.9 9.31 0 -2 -2
201B7 9.94 9.34 8.97 0 -3 -3
hESF-FX medium without feeders
High scores
g 8.08 8.09 4.89 3 0 3
Tic 8.4 11.82 4.74 | -1 0
Low scores
253GIB1 9.817 786 6.62 1 -2 -1
201B7 933 10.01 6.25 0 -3 -3
mTeSR1 medium without feeders
19-9-7T normal 6.89 95 6.43 ND ND ND
19-9-7T abnormal 73 893 7.29 ND ND ND

The expression ratios listed in bold are lower than that of H9, and the ratios listed in ifalic are higher than that of 201B7
The mean of gene expression levels of three independent experiments were used for the analysis.
KSR, knockout serum replacement; ND, not determined.
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