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Identification of Critical Quality Attributes and Ranges of Particle Affecting Tensile
Strength of Sanye Tablets Based on Quality by Design

ZHOU Hao, WANG Ya-jing" , TIAN Qian-yu, ZHANG Zhe, SHI Hui-shu, WANG Ya-nan, LI Jin-ling
( Engineering Research Center of Modern Chinese Medicine Discovery and Preparation Technique, Minisiry of
Education, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)

[ Abstract ] Objective: Nine batches of Sanye particles, which prepared by changing fluidized bed
process conditions, were taken as the research objects, and tensile strength is the main quality attribute of
products to identify critical quality attributes and establish the design space (DS). Method: Orthogonal test was
carried out to prepare different kinds of Sanye particles and their powder properties of the particles were
determined. Orthogonal partial least square ( OPLS) was used to establish the relational model between the powder
properties and tensile strength. According to the characteristics of comprehensive variables extracted by OPLS,
then independent variables were to find out, which had the strongest explanatory effect on the tensile strength,
then we drew contour maps between independent variables and tensile strength to find the DS. Result: The median
particle size (Dy,) and the porosity (&) were identified as critical quality attributes. Relational models between
D, and & with tensile strength were established, in the case of tensile strength range being fixed, the appropriate
DS was found as 75. 7% <& <78.2% , 0.390 mm < Dy, <0.582 mm. Conclusion: The established OPLS can

determine the influence of various factors on tensile strength, and the fitting effect is good. The established DS is
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clear, which can provide basis for establishing the technological parameters of fluidized bed granulation.
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porosity ; tensile strength; median particle size
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Table 1 Particle powder properties and corresponding tensile strength after Sanye tablets being prepared
BR mAR g N \ N T Uk
v e m N Bl fkikf FokhE O MVEE Hausner JEGHE  WORE O HEE O ALmE
FES B it ispi} IR /R % —— M8 % % —— % R (1953
/C /mL-min~' /MPa 7 - ) gm ) g m ) /mm  /MPa
/%
1 50.0 0.2 1.5 2.0 23.25 1.69 0.352 1.437  30.43 0.100 1. 546 77.2 0.325 2.922
2 50.0 0.5 2.0 5.0 28. 30 1.75 0.294 1.574  36.46  0.104 1.526 80.7 0.235 3.072
3 50.0 0.7 2.5 8.0 27. 80 2.77 0.290 1.577 36.59  0.092 1. 545 81.2 0.215 3.134
4 60. 0 0.2 2.0 8.0 28. 10 2.31 0.300 1.586  36.94  0.09%4 1.544 81.2 0.400 2.862
5 60.0 0.5 2.5 2.0 27.55 3.04 0.288 1.677 40.35  0.094 1.580 81.0 0.378 2.950
6 60.0 0.7 1.5 5.0 27. 60 2.46 0.357 1. 341 25.42  0.084 1.586 81.9 0.250 3.036
7 70.0 0.2 2.5 5.0 28.55 3.02 0.219 2.294  56.40 0.094 1.470 75.17 0.582 2.007
8 70.0 0.5 1.5 8.0 31.25 2.61 0.230 1.849 45.92  0.107 1.473 85.1 0.198 3.488
9 70.0 0.7 2.0 2.0 30. 15 3.30 0. 406 1.065 60.80 0.110 1.478 84.4 0.300 3.843
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Fig. 1 Coefficients of each factor in partial least squares

regression equation
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