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Multivariate analysis on micromeritic properties of Sarcandrae Herba Granule
and its correlation with tablet compactibility
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Abstract: Objective To investigate the correlations between micromeritic primary properties and compactibility of granules
produced by wet granulation of Sarcandrae Herba with soluble starch and microcrystalline cellulose (MCC). Methods Micromeritic
primary properties and compactibility of granules produced by wet granulation which was obtained by different prescriptions and
processes were determined. Particle size (Dg), specific surface area (SSA), pore volume (PV), moisture content (MC), bulk density
(BD), tap density (TD), tap index (TI), angle of repose (AOR), and Kawakita equation parameters a and b were used as evaluation
indexs to study the micromeritic primary properties of granulation. The tensile strengths of granules at 5, 10, 15, 20, 25, and 30 kN
pressure were used as the indexs to evaluate the compactibility of granules produced. Multivariate analysis was applied to evaluating
the correlations between micromeritic primary properties and compactibility of granules produced. Results The micromeritic primary
properties of granules could be extracted as two principal components, morphology parameter and compressibility parameter. The
significant effects on the tablet compactibility are the compressibility, moisture, and surface morphology of granules produced.

Conclusion Multivariate data analysis could make the quick and easy classification of Sarcandrae Herba Granule. The correlation
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between granules micromeritic primary properties and tablet compactibility is given. By controlling compressibility, moisture, and

surface morphology of granules produced, the tablets with good compactibility can be obtained.

Key words: Sarcandrae Herba Granule; micromeritic properties; compactibility; correlation; multivariate analysis; wet granulation;

microcrystalline cellulose; Kawakita equation; tensile strength
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Table 1 Results of particle size (x £5, n=23)

Dgo / nm

Dp3z)/ pm

Diy3)/ pm

FE b Do/ pm Dsy / pm

JA1 31.060+0.236 102.866+2.124
JA2 38.60140.340 217.197+3.858
JA3 23.99010.308 75.781£1.010
JB3 19.337+0.133 65.966+0.893
JC3 11.91440.006 37.99610.053
D3 24.451+0.133 73.6531+0.453
GAl 23.68210.047 71.89240.327
GA2 20.814+0.059 57.921+0.509
GA3 17.130%0.122 47.1441+0.457
GB3 17.4124+0.212 50.69040.629
GC3 12.766+0.001 39.44540.008
GD3 22.53340.089 56.965+1.191

487.124+37.288
804.656+ 3.874
203.421+ 6.257
160917t 1.641
110.862+ 0.147
183.205% 0.290
536.217+15.564
297.363£22.205
117.736+ 2.169
114.359+ 1.193
112.016+ 0.154
132.828+ 4.454

62.83210.815
86.5691+0.989
48.376+0.597
39.491+0.335
22.870+0.024
48.06010.312
47.324+0.113
40.512£0.286
31.7791+0.292
35.206+0.435
24.41410.014
43.6261+0.518

185.559+8.543
333.227+£2.531
107.014+1.559
79.511+0.864
52.002+0.169
90.44610.328
177.263£4.225
113.712+5.342
65.655+2.231
59.286£0.630
53.4421+0.192
68.61111.763
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Table 2 Results of moisture content, angle of repose, specific surface area, pore volume,
density, and compressed limit of granule (x +s, n=3)
Ffh MC /% AOR/(°) SSA/(m*kg') PV/(mm’kg') BD/(gmL") TD/(gmL™) TI/ %

JA1 1.9356+0.0215 36.64+0.70 0.2799+0.0084 1.491+0.023
JA2 2.3590%0.0096 32.87%£0.66 0.11441+0.0064 0.910%0.026
JA3 1.5808=%0.1198 36.64*x1.14 0.4107%0.001 0 1.894%0.030
JB3  1.2653%£0.1075 39.09+1.01 0.411940.0095 2.163+0.068
JC3  1.8323+0.0823 37.87£1.60 0.533 7£0.0085 2.757+0.007
JD3  1.5992£0.1075 42.63%+1.62 0.4211%£0.0191 1.806%0.038
GAl 2.3099%£0.0827 36.33%1.64 0.1841£0.0015 1.052%0.133
GA2 1.748340.1109 38.99+0.80 0.269 84+0.0023 1.421+0.039
GA3 1.28794£0.1110 40.39+0.79 0.4314+0.0023 2.096+0.012
GB3 1.5836%£0.0926 39.84+0.49 0.384 610.0057 2.398+0.020
GC3 1.7356%0.0733 41.04x1.21 0.3727£0.0076 1.497£0.012
GD3 2.038840.0354 42.83+£0.49 0.347740.0146 1.955+0.038

0.368 61+0.0069 0.4306+0.0024 14.40+1.13
0.335940.0069 0.43742£0.0090 23.20%0.00
0.3275+0.0102 0.44891+0.0226 27.00+1.41
0.417840.0104 0.5158+0.0110 19.0010.28
0.433640.001 1 0.6194+0.001 5 30.00£0.00
0.3820%0.0069 0.5337+0.0115 28.40+2.83
0.4749+0.001 6 0.5510x+0.0108 13.80+1.41
0.433040.0103 0.5293+0.0108 18.20+0.28
0.398 7+0.0115 0.5345+0.001 3 25.40+1.98
0.4489+0.006 5 0.704 0+£0.0179 36.20%2.55
0.4326+0.006 7 0.611 0+0.0003 29.20x+1.13
0.47044+0.003 7 0.6857+0.0030 31.4010.85

#= 3 TRIAY Kawakita FiER S
Table 3 Results of Kawakita equation and parameters « and b

Fei Kawakita J5 7% R’ a b

JA1  Y=1.124X+0.449 0.999 0.889 680 2.503 341
JA2  Y=1.167X+0.565 0.999 0.856 898 2.065 487
JA3  Y=1.132X+0.352 0.999 0.883392 3.215909
JB3 Y=1.156 X1+0.299 0.999 0.865052 3.866221
JC3 Y=1.117 X+0.495 1.000 0.895255 2.256 566
JD3  Y=1.133 X+0.405 0.999 0.882613 2.797 531
GAl Y=1.171X+0.549 1.000 0.853971 2.132969

GA2 Y=1.152X+0.570 1.000 0.868 056 2.021 053
GA3 Y=1.146 X+0.448 0.999 0.872600 2.558036
GB3 Y=1.173.X+0.447 1.000 0.852515 2.624161
GC3 Y=1.160 X+0.560 0.999 0.862069 2.071 429

GD3 Y=1.178 X+0.522 0.999
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Fig. 1 Pressure-TS plot for different prescriptions



- 2002 « XX

Chinese Traditional and Herbal Drugs %% 453 35 143 20144£7 A

£ W (=)} ~
T 1

TS /MPa
w

0 5 10 15 20 25 30
P /KN

El2 FREKITEEAH-TS thzk

Fig. 2 Pressure-TS plot for different granulation processes
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Table 4 Mathematical model construction based on PCA

F A R*x Rcum FRAEE
1 0.584 0.584 7.01
2 0.193 0.777 2.31
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Fig. 3 X-loading plot of first two principal components (A and B) on PCA
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