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Innovation of pulvis modification technology in traditional Chinese medicine
preparations: A case study of Shenling Baizhu Pulvis
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Abstract: Objective To study the powder properties and powder modification technology of Shenling Baizhu Pulvis (SBP), so as
to lay a foundation for the study of the suitability of powder modification technology in the solid preparation of traditional Chinese
medicine. Methods The characterization and evaluation methods of powder in the field of materials science and pharmaceutical
science were used for reference to evaluate the grouping of single medicinal materials in the particle design and the process
rationality of composite particles. The preparation process of composite particles of SBP was optimized by Lo(3) orthogonal test,
and the surface properties of the composite particles were evaluated by SEM, IR and XRD. Results The study on the powder
properties of prescription raw materials showed that there was a good correlation between the grinding time and the particle size.
Finally, the best process for composite particles was as following: the pulverization temperature for powders of Ginseng Radix et
Rhizoma, Dioscoreag Rhizoma, Nelumbinis Semen, Lablab Semen Album, Coicis Semen and Platycodonis Radix was —10 ‘C for 45
min, and then pulverization for another 4 min after adding with Atractylodis Macrocephalae Rhizoma, Poria, Amomi Fructus and

Glycyrrhizae Radix et Rhizoma. The results showed that the composite particles were well formed and the preparation process was
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stable and feasible. Conclusion The powder modification technology solves the powder defects in the preparation process of

traditional powder, which provides experimental basis for powder modification technology to improve the quality of traditional

Chinese medicine solid preparation and promote the development and upgrading of powder, pill and other traditional dosage forms.
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Table 1 Fitting equation of crush time (7)-particle size (d9o)
Zikt EIPEpay s 7 X/min Ymin/um
AZ Y=0.085 X2—5.055 X+96.548 0.936 29.74 21.39
FA  Y=0.022 X2—1.527 X+95.750 0.957 34.70 69.25
K% Y=0.014 X2—1.631 X+114.4 0.988 58.25 66.90
25 ¥Y=0.022 X2—0.894 X+41.32 0.946 2032 32.24
HE  Y=0.083 X2—7.364 X+214.9 0.912 4436 51.56
FEFE  Y=0.087 X2—4.945 X+113.1 0.928 28.40 42.80
T Y=0.497 X2—20.75 X+229.4 0.917 20.88 12.82
FRE Y=0.497 X2—20.75 X+229.4 0.977 23.47 30.46
FEWAT Y=0.182 X2—10.89 X+223.2  0.926 29.92 60.30
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Fig. 1 Change of repose angle of medicinal powder with
grinding time
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Table 2 Change of contact angle and regression equation of double index hygroscopic model of decoction pieces powder

W AR R EVEy i Bfasac ) e RSS
NS Yy F=6.097—3.724 ¢ 00561—) 368 ¢ 0.0561 16.10 0.984  0.418
BT 3 min F=17.989—4.352 ¢ 00511—3 456 ¢ 0051+ 21.20 0.995  0.194
B 20 min F=8251—3.529 ¢ 00501—4 679 ¢ 0.050¢ 24.53 0.999  0.060
B 30 min F=9.091—6.037 ¢ 00621—3 0] ¢ 03!7¢ 24.00 0.994  0.369
HBRCHEE 40 min F=10.089—8.419 ¢ 0136/—1 670 ¢ 10638 25.57 0.998  0.162
% Yy F=4337—2.166 ¢ 0103/—2 165 ¢ 0-1031 16.23 1.000  0.003
BT 3 min F=5.962—5.040 ¢ 00921—0.926 ¢ 087¢ 16.93 0.997  0.085
B 15 min F=5.755—3.785 ¢ 010217 198 ¢ 0.102¢ 25.30 0.999  0.060
B 25 min F=6.173—3.114 ¢ 00820—3 17 ¢ 0.082¢ 32.70 0.998  0.073
B 35 min F=17.148—6.709 ¢ 0-1171—( 439 ¢!1.0241 29.20 0.998  0.070
SN 40k F=6.965—6.003 ¢ 00331—0,977 ¢ 0-239¢ 114.93 1.000  0.006
BT 5 min F=8.769—4.296 ¢ 0-0431—4300 ¢ 0043¢ 112.27 0.995  0.235
HBRCHEE 20 min F=10.084—1.274 ¢ 02831—8 826 ¢ 0030 91.50 1.000  0.020
B RO 4 30 min F=12.163—0.560 ¢ 02!5/—11.540 ¢ 0031 55.00 1.000  0.016
B RO 4 40 min F=14.330—2.163 ¢ 0155/— 12,183 ¢ 0024 41.77 1.000  0.009
124 Sy F=5385—2.811 ¢ 00421—2 604 ¢ 00421 23.77 0.998  0.026
BT 3 min F=17.899—3.951 ¢ 00361—3 96] ¢ 0.036¢ 29.57 0.998  0.063
B EE 10 min F=6.462—3.119 e 0041—3 34] ¢ 0.049¢ 31.70 1.000  0.012
B RO 30 min F=8.995—4.524 ¢ 0:0471—4 53 ¢ 0.047¢ 43.63 0.999  0.058
RO 40 min F=9.933—4.977 ¢ 00411—4.962 ¢ 0041+ 43.67 1.000  0.019
HE 40k F=8.603—7.120 ¢ 0057 /—1 464 ¢ 0-192¢ 31.47 1.000  0.017
R 5 min F=9.515—0.273 ¢ 96461—9 247 ¢ 0.050¢ 35.40 1.000  0.015
B RO 25 min F=9.771—17.916 ¢ 0053 1—1 825 ¢ 0.160¢ 37.37 1.000  0.031
B 45 min F=30.507—22.574 ¢ 0001 (—7 9(9 ¢ 00881 54.10 1.000  0.016
B O 60 min F=20.325—6.369 ¢ 0-115/—13.960 ¢ 0-005¢ 55.63 1.000  0.001
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Table 3 Specific surface area and pore diameter of decoction pieces powder (x s, n=3)
Wh BRI BET RIA/(m?>g™)) FRALESAmm|K A  BAEMKE  BET LREH/(m2g™") “FHFLES/nm
N 0.2310.03 1.354£0.22 |EAR HEHCKHE 30 min 1.64+0.22 34.0243.21
RO 3 min 0.5610.10 1.7540.35 R4 40 min 1.6310.05 33.9240.93
B 20 min 1.01£0.51 2.14£0.26 |11y 40 0.5440.02 1.2440.14
B 30 min 1.4240.03 2.1240.50 ORI 3 min 0.75%0.10 1.8340.27
B 5 40 min 1.2940.06 2.0040.58 B 10 min 0.9940.04 2.0240.38
IR Ak 2.11£0.84 2.8240.17 BRI 30 min 0.8740.01 1.90£0.53
RO 3 min 2.9040.03 3.2241.00 R4 40 min 0.9440.19 1.9740.77
B 15 min 3.0940.26 3.4240.65 |HE 40k 2.40+1.01 15.17+0.39
B 25 min 3.3140.10 3.7540.73 TR S min 2.6540.10 19.52+2.55
B 35 min 3.7240.88 3.7610.06 B 25 min 2.8740.20 23.23+1.57
FAR 40k 1.31£0.77 23.48+2.64 B4 45 min 2.9540.11 27.90+2.40
RO 5 min 1.60£0.89 29.94+1.23 R 60 min 2.96+0.53 28.02+1.60
AR RE 20 min 1.6410.05 31.9610.82
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Fig. 2 Radar chart for comprehensive evaluation of medicinal powder properties
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Table 4 Regression equation of grinding time-particle size
of medicinal materials
i EVEW 2 X/min Ymin/um
FRLT Y=0.052 X>—4.083 X+103.3 0.942 44.80 21.87
RLT Y=0.073 X2—6.010 X+167.8 0.967 41.16 44.10
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TIT R 2R SR RDR e N Ok B L
i, F=5 CHRIEE 45 min JE AR T, TRA R,
T2 0. 3. 6. 9min R, MERAR, WKS.
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EAHIT, IONAZHRL TR 3 min, doo B INZE 111 um,
B 0~3 min, SERLT7E R B V)5 i s T,

x5 EEYRMANEREMANESR (Xts,n=3)
Table S Test results of particle size and contact angle of composite powder (x £ s, n=3)

A dio/pm dso/pum doo/pm PR/ )
AT (5 min) — — — 32.10£1.71
el (45 min) 1.8140.02 9.03+0.08 27.10+0.37 29.234+0.70
54 3 min 2.611+0.06 16.331+0.46 111.004+0.82 31.10+1.24
54 6 min 2.5440.14 14.8710.60 82.31%£1.36 31.10%+1.24
524 9 min 2.2840.02 12.734+0.31 67.131£0.25 35.30+£1.06
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Table 6 Orthogonal test design and results
Wis  A/C Bmin  Cmin D (%H) ) R 24
HE A%  RSDR RSDC HE/%
1 0(1) 40 (1) 3 (D) (€)) 33.71 46.40 6.92 8.43 21.85 34.12
2 0(1) 45(2) 4(2) 2) 33.92 43.24 6.07 7.11 44.89 44.07
3 0(1) 50 (3) 5(3) 3) 35.05 26.28 5.69 7.85 40.15 33.21
4 -5(2) 40 (1) 4(2) 3) 35.17 24.47 3.97 5.65 81.45 52.96
5 -5(2) 45(2) 5(3) (€)) 35.41 20.87 4.51 597 72.68 46.77
6 -5(2) 50 (3) 3 (D) 2) 34.62 32.73 9.21 3.81 52.26 42.50
7 -10 (3) 40 (1) 503) 2) 34.98 27.33 6.00 431 77.24 52.28
8 -10 (3) 45(2) 3 (D) 3) 31.14 84.98 8.23 6.94 26.21 55.60
9 -10 (3) 50 (3) 4(2) (€)) 32.81 59.91 6.20 5.01 67.41 63.66
K 37.133 46.453  44.073 48.183
K> 47.410 48.813 53.563 46.283
K 57.180 46.457  44.087 47.257
R 20.047 2.360 9.490 1.900
®=7T HENN S MR R I OS5, 25 5R A 3 P,
Table 7 Analysis of variance FERITFHE 45 min 5 LKA N 5~25 pm FHORRL
WERIR  WETIIA HEE  FE BEM T, AT RIRE O, RARZN 120 pm,
A 602.932 2 111324 P<001 BARTIRHBRS, FIGE 550k T 5 R
B 11.123 2 2.054 o 7E 20 000 5 HIPLEF N, AT LK 0K S 3 T Y
C 179.867 2 33210 P<0.05 H—EHi1£ 20 um AN, B “F-4%” W
D (%) 5.42 2 5 ARLT Y BT
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ASERT B-BKLY C-EAKT D-ZE4KT SEM (20015  E-EAHK T SEM (1000 £%)  F-E&KF SEM (20 000 %)
A-shell particle B-nuclear particle C-composite particles D-composite particle SEM (200 times) E-composite particle SEM (1 000
times) F-composite particle SEM (20 000 times)
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Fig.3 Appearance and micro morphology of shell particles, nuclear particles and composite particles
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Fig. 4 Infrared spectrum of shell particle, nuclear particle fofe s 5% . WIS EBER LA F 1 om? (X HAE
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A—D: zero frequency, low frequency, medium frequency and high frequency intervention of particle state (100 times) E~H: corresponding pixel surface
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Fig. 6 Stability map of composite particles
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