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Abstract
This research aims to analyze factors affecting cytotoxicity of facial masks fabricated from fibroin, chitosan
and niacin by a lyophilized or freeze dry method applying a factorial experiment with center point.  The factors
include levels of components used in the fabrication. In this study, fibroin was synthesized from Thai silkworm
cocoons whereas niacin was synthesized from Hom-nin rice and chitosan from cuttlefish bone. From the results
of the cytotoxicity tests, it was found that within the range studied the levels of niacin and interaction between
chitosan and niacin significantly affected the cytotoxicity. The suitable levels of the components were 2 wt%

chitosan and 5wt% niacin, resulting in good cell viability with the cell viability more than 100% within 24 hours.
Keywords: Fibroin, Chitosan, Niacin, Facial Mask, Cytotoxicity test, Factorial Design
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a Y aa ¢
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1 104.390% 119.780%
2 104.191% 114.935%
3 79.949% 70.779%
4 56.924% 56.277%
5 272.444% 161.827%
6 277.202% 232.375%
7 297.083% 282.684%
8 261.569% 178.819%
9.1 129.482%
9.2 156.188%
9.3 183.828%
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Factorial Fit: Cytotoxicity versus Fibroin, Chitosan, Niacin
Estimated Effects and Coefficients for Cytotoxicity (coded units)
Term Effect Coef SE Coef T P
Constant 170.08 8.614 19.74 0.000
Fibroin -7.08 -3.54 8.614 -0.41 0.689
Chitosan =19.13 =9.57 8.614 -1.11_0.290
Niacin 150.85 75.42 8.614 8.76
Fibroin*Chitosan -37.15 -18.57 8.614 -2.16™UUYY
Fibroin*Niacin -8.94 -4.47 8.614 -0.52__0.614
Chitosan*Niacin 38.21 19.10 8.614 2.22*@
Fibroin*Chitosan*Niacin -16.53 -8.26 8.614 -0.96 U.35%
Ct Pt -13.27 19.262 -0.69 0.505
S = 34.4561 PRESS = 48953.3

R-S5q = 89.03% R-Sg(pred) = 58.89% IR—Sq(adj) = 81.06% I
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Analysis of Variance for Cytotoxicity (coded units)
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Chitosan 1 1464 1464.2 1464.2 1.09 0.313
Niacin 1 91019 91019.5 91019.5 67.62 0.000
2-Way Interactions 1 5840 5839.8 5839.8 4.34 0.055
Chitosan*Niacin | 5840 5839.8 5839.8 _4.34 0.0
Curvature 1 563  563.5  563.5
Residual Error 15 20191 20191.1 1346.1
Pure Error 15 20191 20191.1 1346.1
Total 19 119078
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WU AA1 F (Curvature) 1ifiu 0.42 wazdiAn P-Value
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Response Optimization
Parameters

Goal Lower Target Upper Weight Import
Cytotoxicity Maximum 100 289 289 1 1

Global Solution

1
1

Chitosan
Niacin

Predicted Responses

Cytotoxicity = 255.039 , desirability = 0.820311
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MAUALA AUNAFIUNEN Hy : p = 255.039

AUNRFIUTRY H, 1y # 255.039

A15197 7 NanFIATIEYNNSEUSTUNS

One-Sample T: Cytotoxicity

Test of mu = 255.039 vs not = 255.039

Variable N Mean StDev SE Mean 95% CI T P
Cytotoxicity 5 242.6 25.1 11.2 (211.5, 273.8) -1.1100.331
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