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Abstract To discuss the relativity between properties of microcrystalline cellulose (MCC) and pelletization by
the process of extrusion-spheronization. First, the microstructure of MCC 101 and MCC 102 was observed, then,
the liquid-plastic limit of wetting mass by adding water into MCC was tested using measuring apparatus for liquid-
plastic limit, and its physical properties, including hardness, adhesiveness, springness, cohesiveness, resilience and
so on was tested using texture analyser, to find out the differences between MCC101 and MCC102. The results
showed that both MCC have suitable plasticity and water absorbence. MCC102 has stronger water absorption ability,
due to its porosity and large pore volume. The statistics of liquid-plastic limits and TPA properties are common in
optimal prescription. Its liquid-plastic limits were above 20 %, and its penetration depth, hardness, adhesiveness,
cohesiveness, elasticity, and resilience were in the rage of 3. 0-5.0 mm, 20 000-30 000 g, ( —100)-( —200) g/s,
0.3-0.55 and 0. 2-0. 3 . 4, 0. 30-0. 35, respectively . The physical properties of wet mass can be determined by
liquid-plastic limit and TPA, which provide a quantitative index for the pellet preparation.

Key words microcrystalline cellulose; wet powder masses; liquid-plastic limit; texture profile analysis; quantita-

tive index
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Figure 1 Surface morphology of microcrystalline cellulose (MCC)
A :MCC101 ;B:MCC102
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Figure 2  Penetration depth and water ratio curve

Table 1 Liquid-plastic limit of MCC wet powder masses

Sample Plastic limit/% Liquid limit/ % Plasticity index/% Liquid ratio/ % Liquid index
MCC101 40. 92 61. 81 20. 89 50. 00 0.43
MCC102 55.24 75.52 20. 28 57.45 0.11

Table 2 Characteristic physical properties of wetting mass with different water ratios measured by texture analyser (TA)

Sample Water ratio/ (g/g) Hardness/g Adhesiveness/ (g/s) Springness Cohesiveness Resilience

MCC101 0.90 38 456 -14.998 0.317 0.538 0. 444
1.00 24 682 -109. 657 0.313 0.347 0.256
1.05 9 996 -131.355 0.311 0.352 0. 230
1. 10 9 257 -147.110 0.312 0.294 0. 167
1.20 6 073 -157.258 0.315 0.211 0.107
1.25 4 566 - 0.387 0.218 0. 096
1.30 3432 -304.070 0. 404 0. 283 0. 108
1. 40 2 494 —-139. 898 0. 444 0.252 0.078

MCC102 0.90 45 413 -2.758 0.415 0. 444 0. 300
1. 00 44 905 -7.869 0.412 0.424 0. 283
1.20 34 546 —-39.583 0. 348 0. 406 0. 266
1.30 28 751 -89.021 0.332 0.355 0.225
1.45 12 568 -190. 849 0.318 0.339 0.171
1. 60 7732 —-179. 451 0. 303 0.309 0.129
1. 80 3679 -177.427 0.509 0.299 0. 093
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Table 3  Physical properties analysis of MCC samples

TGO SC, Tl B SR RO A 1 T R R ik
R

Sample Parameter Min Max Average SD CV/%
MCC101 Hardness/g 2 494.313 38 456. 330 12 369. 670 12 679. 350 1. 030
Adhesiveness/ (g/s) -304.070 —14.998 -142. 167 79. 190 -0.560
Springness 0.311 0. 444 0.350 0. 050 0. 150
Cohesiveness 0.211 0.538 0.312 0.110 0. 340
Resilience 0.078 0. 444 0. 186 0. 120 0. 660
MCC102 Hardness/g 3 678. 631 45 413. 150 25 370. 570 17 438. 060 0. 690
Adhesiveness/ (g/s) -190. 849 -2.758 -98.137 83.920 -0. 860
Springness 0.303 0. 509 0. 402 0. 080 0.210
Cohesiveness 0.299 0. 444 0.368 0. 060 0. 160
Resilience 0. 093 0. 300 0.210 0. 080 0. 380

Table 4 Simple correlation coefficient table for each quality index measured by TA

Sample Parameter Hardness Adhesiveness Springness Cohesiveness Resilience

MCC101 Hardness 1. 000 0.730 -0.550 0.910 0. 960
Adhesiveness 1. 000 -0.450 0.610 0.710
Springness 1. 000 -0.430 -0.590
Cohesiveness 1. 000 0.970
Resilience 1. 000

MCC102 Hardness 1. 000 0. 980 0. 090 0.970 0. 980
Adhesiveness 1. 000 0.170 0. 950 0. 940
Springness 1. 000 -0.030 -0.020
Cohesiveness 1. 000 0. 980
Resilience 1. 000
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Figure 3  Electron micrographs of MCC pellets of different water ration after drying
A:MCC101 with water ratio (g/g) of 0.90 (a),0.95 (b),1.00 (c¢),and 1.05 (d) ;B:MCC102 with water ratio (g/g) of 1.25 (e),1.30 (f),

1.35(g) and 1.40 (h)
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Table 6 Liquid-plastic limit of model drug wet powder masses
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Table 5 Determination of model drug penetration depth

Water ratio/  Penetration

Formulation Weight ratio
(g/g) depth/mm
1 MH: MCC102(3:1) 0.18 3.41
2 MT: MCC102(3:1) 0.42 12.63
3 MT: MCC101(3:1) 0.20 13.53
4 MS: MCC101(3:1) 0.32 4.40

MH: metformin hydrochloride; MT: metoprolol tartrate; MS:
metoprolol succinate
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Formulation Plastic limit/ % Liquid limit/ % Plasticity index/% Liquid ratio/ % Liquid index
1 10. 22 24.13 13.91 15.25 0.37
2 38.50 48.50 10. 00 29.65 -0.89
3 14.32 25.64 11.32 16.70 0.21
4 20. 66 37.50 16. 84 24.52 0.23
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Table 7 Characteristic physical properties of model drug wetting mass measured by TA

Formulation Hardness/g Adhesiveness/ (g/s) Springness Cohesiveness Resilience
1 48 409. 620 -52.642 0. 461 0. 286 0.242
2 21 899. 620 -259. 662 0.705 0.214 0.183
3 3 738.709 -121.833 0. 960 0. 158 0.081
3 32 505. 690 -11.973 0.342 0.242 0.170
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