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Improvement on the tableting properties of traditional Chinese
medicine extracts by fluid-bed coating and pore forming
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Abstract: This paper aimed to study the effect of combined co-processing of coating and pore forming on the
tableting and tablet properties of traditional Chinese medicine (TCM) extracts together with its applicability. Four
TCM extracts were co-processed using fluid bed with hydroxypropyl methyl cellulose (HPMC) as coating agent
and ammonium bicarbonate (NH,HCO,) as pore-forming agent. Powder properties (such as particle size and size
distribution, bulk density, tap density, moisture content) and tablet properties (including tensile strength, compac-
tion ratio, fast elastic stretch, and disintegration time) were measured and compared among the powders. Scanning
electron microscopy (SEM) was applied to characterize the surface of particles and tablets. Results showed that the
particle size, flowability, and compactibility of the composite particles with HPMC were superior to the parent
powders of TCM extracts. These properties of the porous particles with HPMC and NH,HCO, showed further
improvements. In addition, the addition of HPMC prolonged the disintegration time of tablets, whereas the pore-
forming effect of NH,HCO, could shorten the disintegration time. SEM revealed the changes in the morphology of
the composite particles and the pores on the surface of the porous particles and tablets. In conclusion, co-processing
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with HPMC and NH,HCO, could improve the powder and tablet properties of TCM extract powders, and this
method shows certain applicability, which provides a feasible choice for improving the tableting properties of some

TCM extract powders.

Key words: traditional Chinese medicine extract; surface modification; pore forming; fluid-bed coating; tablet
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Table 1  Abbreviation of parent powders and modified products using fluid bed. PLR: Puerariae Lobatae Radix; GF: Gardeniae Fructus;

Gan: Ganoderma; ZR: Zingiberis Rhizoma; HPMC: Hydroxypropyl methyl cellulose

Material Code Material Code Material Code
PLR Al GF+HPMC B2 Gan+HPMC+NH,HCO, C3
PLR+HPMC A2 GF+HPMC+NH,HCO, B3 ZR D1
PLR+HPMC+NH,HCO, A3 Gan C1 ZR+HPMC D2
GF Bl Gan+HPMC C2 ZR+HPMC+NH,HCO, D3
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Table 2 Micromeritic properties of parent powders and modified products using fluid bed (n = 3, x £ s). AR: Angle of repose; p,: Bulk

density; p,: Tapped density; Cl: Carr index; HR: Hausner ratio; D, : The median particle size; MC: Moisture content; PY: Product yield

Code AR/° plg-cm pdg-cm? Cl/% HR Dy, /um Span MC/% PY /%
Al 53.8+0.7 0.604 £ 0.006 0.944 +0.003 36.1+0.8 1.56 = 0.02 31.62+1.16 352+0.04 3.94x0.20 -
A2 43.4+0.7 0.451 +0.001 0.600 + 0.003 248+0.4 1.33+0.01 114.50 £ 0.62 1.33+0.01 3.51+0.16 77.5
A3 42.2+0.7 0.477 £ 0.004 0.594 + 0.003 19.6+0.4 1.24 £0.01 15249 +1.31 1.90+0.04 3.66+0.36 77.0
B1 56.7 +0.7 0.362 + 0.003 0.647 +0.007 43904 1.78 £0.01 2471 +0.72 239+0.04 3.18+0.59 -
B2 446 0.7 0.346 + 0.002 0.475 + 0.001 27.1+0.5 1.37+£0.01 135.28 +0.89 1.46£0.01 3.80+0.06 88.3
B3 41.8+0.7 0.327 + 0.001 0.431 +0.001 240+0.1 1.32+£0.01 154.98 + 2.86 2.72+0.21 3.05%0.07 87.8
C1l 46.8+0.6 0.426 + 0.004 0.619 + 0.001 31.2+05 1.45+0.01 48.38 £1.31 298+0.13 3.84%0.33 -
C2 39.6+0.8 0.414 + 0.002 0.553 £ 0.004 252+0.6 1.34 £ 0.06 195.63 +5.61 1.37+0.01 3.05+0.41 80.1
C3 37.7+£0.8 0.416 +0.001 0.536 + 0.005 22.4+0.7 1.29+0.01 175.64 + 3.44 1.74 +0.01 3.87+0.14 80.1
D1 54.2+0.8 0.639 + 0.003 1.006 + 0.004 36.5+0.5 1.44+0.01 49.99 +1.50 200+0.03 344=%0.21 -
D2 39.4+0.7 0.491 + 0.003 0.646 + 0.004 239+0.7 1.31+£0.01 279.78 £ 3.64 1.34+£0.03 295+0.33 91.3
D3 37.9+0.7 0.442 + 0.003 0.545 + 0.005 19.0 £ 0.6 1.23+0.01 203.35 + 3.85 1.73+£0.02 3.83+0.19 94.3

Figure 1 Representative scanning electron photomicrographs of
particles (with Pueraria extract as an example). a: Parent particles.
Magnification: 5 000x (left), 1 500x% (right); b: Composite particles
prepared by fluidized bed coating with HPMC; c: Composite parti-
cles prepared by fluidized bed coating with HPMC and NH,HCO,.
Magnification: 1 000x(left), 500x(right)
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Figure 2 Particle size distribution profiles of various materials
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Figure 3 Representative scanning electron photomicrographs of

tablets prepared by composite particles (with Pueraria extract as an
example). A: Tablets with hardness of 60 N; B: Tablets prepared
under the pressure of 9 kN; a: Composite particles prepared by
fluidized bed coating with HPMC; b: Composite particles prepared
by fluidized bed coating with HPMC and NH,HCO,. Magnifica-
tion: 1 000x
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Figure 4 Tensile strength profiles for tablets prepared by various materials (n = 3, X £ s)
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Table 3 Relative tablet properties of parent and fluid-bed coating particles (n = 3, x + s). CR: Compression ratio; FES: Fast elastic stretch;
E,: Effective work; E,: Elastic work; PL: Plasticity. The relative tablets properties were determined under the compaction force of 9 kN

Code CR/% FES/% E, /) E PL/%
Al 22.09 +0.02 9.40 +0.37 3.54+0.06 0.54+0.03 86.7+0.8
A2 22.82 +0.05 8.49 +0.20 527 +0.11 0.52 +0.06 91.0+1.1
A3 22.69 +0.05 8.92 +0.37 5.61 % 0.09 0.50 +0.10 91.8+15
B1 22.23+0.05 10.61+0.79 7.31+0.25 0.44 +0.08 93.8+1.1
B2 22.13+0.05 9.23+0.62 4.87 +0.08 0.26 +0.07 93.2+0.9
B3 22.04+0.03 9.18 +0.29 5.58 + 0.04 0.16 + 0.06 93.7+0.4
c1 23.11+0.06 8.98 +0.26 5.62 % 0.08 0.45 + 0.06 91.9+0.9
c2 23.04 +0.06 9.00+0.64 5.83+0.07 0.51+0.10 91.9+13
c3 22.90 + 0.04 9.46 +0.15 6.22+0.17 0.49 +0.04 92.7+05
D1 25.21+0.01 9.49+0.28 3.65+0.13 0.61+0.01 85.8+ 0.6
D2 24.55 +0.00 9.49 +0.14 4.88+0.10 0.54 +0.02 89.9+ 0.4
D3 24.14 +0.04 8.84+0.14 5.58 + 0.05 0.27 +0.03 92.0+0.8
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Figure 5 Net energy per unit of quality (E,) profiles for tablets prepared by various materials (n = 3, X % 8)
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