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Abstract: To improve the fluidity and compactibility properties of raw powders of traditional Chinese medicine
by particle modification technology, Lonicera Japonica Flos was used as a model drug, fluidized bed bottom spray
technology was used, and Plasdone S-630 was used as a modifier to prepare modified particles. The powder properties,
tablet compactibility parameters, disintegration time and dissolution were measured. The surface morphology of
the powder particles before and after modification and compressed tablets were characterized by combining with
scanning electron microscopy technology. The results showed that the particle size of Lonicera Japonica powder
has been increased after particle modification, the fluidity, compressibility and compactibility of the powder have
been improved to some extent, the disintegration time has also been reduced, and the dissolution in vitro is not
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affected. Therefore, this study can provide reference and ideas for the common problem that raw powder of
traditional Chinese medicine that cannot meet the needs of preparation production due to poor powder properties

such as fluidity and compressibility.
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Table 1  Abbreviation of honeysuckle modified particles prepared
with different dosage and concentration of modifier solution and
honeysuckle fine powders and coarse powders. HFP: Honeysuckle
fine powders; HCP: Honeysuckle coarse powders; HMP: Honey-
suckle modified particles
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Figure 1 The yield (Y) results of honeysuckle modified particles
prepared with different dosages and different concentrations of
modifiers
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Figure 2 Powder (P,~P,) scanning electron micrograph of honey-
suckle and modified particles (magnification: P,: left 1 500x, right
8 000x; P,~P,: left 200x, right 1 500x)
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Table 2 Physical properties test results of honeysuckle and modified particles (n = 3, X * s). P TTUE density; p,: Bulk density; p.: Tap density; AR: Angle of repose; ¢: Porosity; MC: Moisture

content; Cl: Carr's index; HR: Hausner ratio; d ,, d, ;- Diameter corresponding to 50% or 90% of the cumulative distribution of particle size (0 to 100%); Span: Particle size distribution

Span
2.92 +0.06
1.18 + 0.03
0.78 +0.03
0.89 + 0.00
1.32 £ 0.02
1.14 £ 0.06
1.38 £ 0.06
1.40 £ 0.02

dyo/Hm
248.27 + 15.08

dys/Hm
82.32+4.15

HR
1.75+0.02
1.38+0.04
1.14+0.02
1.15+0.01
1.15+0.05
1.18 +0.01
1.28+0.03
1.20+0.08

Cl /%
42.81+0.87
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Table 3 Honeysuckle and modified particle size length-width

ratio(n=3,x £s)

Powder Length-width ratio
P1 0.53+0.11
P2 0.69 +0.19
P3 0.81+0.17
P4 0.84 +0.01
P5 0.84 +0.08
P6 0.88 + 0.06
P7 0.94 +0.02
P8 0.83 +0.22
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i Ts-

Figure 3  Scanning electron micrograph of the tablet (T,~T,)
surface of honeysuckle and modified particles (magnification: left
200x, right 1 500x%)
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Figure 4 Tensile strength (TS) profiles of honeysuckle and

modified particles (n = 5, x = s). P: Upper punch pressure
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Figure 5 Fast elastic stretch (FES) profiles of honeysuckle and
modified particles (n = 5, X % 5)
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Table 4 Results of compression parameters of honeysuckle and modified particles. Ka: Slope of the relationship between TS and P curve;

r’: Correlation coefficient; w: Compressibility parameter; Ac: The relative volume under the pressure of 1 MPa; K,: Compactibility parameter;

f: Probability of rearrangement and fragmentation of powder

TS-P Walker equation Ryshkewitch-Duckworth equation Shapiro equation

Powder 5 5 > 5

Ka r w Ac r Ky r f r
P1 0.016 0.950 1 51.4 262.26 0.995 4 17.21 0.999 5 0.15 0.899 6

P2 0.030 0.9033 37.8 222.71 0.9950 - - - -
P3 0.061 0.9932 74.4 323.23 0.996 2 10.36 0.926 5 0.10 0.989 4
P4 0.077 0.9930 69.0 308.35 0.9891 9.09 0.9937 0.11 0.993 4
P5 0.089 0.976 3 62.6 289.96 0.998 2 8.75 0.989 4 0.15 0.9176
P6 0.093 0.989 3 96.1 379.20 0.8136 7.78 0.9727 0.11 0.8814
P7 0.121 0.9755 55.6 279.83 0.999 2 6.78 0.998 0 0.15 0.9795
P8 0.101 0.9970 67.5 306.11 0.9619 7.50 0.7853 0.11 0.907 6
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Figure 6 Net energy per unit of quality (Esp) profiles of honey-
suckle and modified particles (n =5, x  s)
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Table 5
modified particles (n = 5, x * s). The relative tablets properties

Results of tabletting parameters of honeysuckle and

were determined under the compaction force of 13 kN. CR: Com-
pression ratio; PL: Plasticity; E,: Effective work; E,: Energy loss
during unloading

Powder CR/% PL E/] E.J
P1 2347+0.05 0.79+0.01 497+0.04 1.36+0.11
P2 2414+012 081+0.02 520+012 1.48+0.16
P3 3584+025 088+001 757+024 1.06+0.06
P4 35.06+0.03 087+0.01 764+0.09 119%0.15
P5 28.23+0.20 0.85+0.02 7.37+0.08 1.27+0.15
P6 31.13+£0.08 087+0.01 7.71+0.13 1.16+0.10
P7 2490+0.07 083+0.03 7.46+023 1.29+0.23
P8 28.79+£0.10 086+0.01 7.44+012 1.23+0.05
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Figure 7 Results of disintegration time of honeysuckle and modi-
fied particles compressed into tablets (n = 6, x % )
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Figure 8 Dissolution rate (DR) results of honeysuckle and modi-
fied particle powder (n = 6, X  S)
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