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Research on micro-silica gel used for powder modification of Angelicae
Dahuricae Radix extract and its mechanism of promoting disintegration
of Yuanhu Zhitong Dispersible Tablets
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Abstract: Objective To study the principle of micro-silica gel used for the powder modification of Angelicae Dahuricae Radix (ADR)
extract and the mechanism of micro-silica gel promoting the disintegration time of Yuanhu Zhitong Dispersible Tablets (YZDT). Methods
Using mixing and liquid dispersion methods, micro-silica gel in three doses (3%, 5%, and 7%) was prepared for powder modification of
ADR extract. The infrared (IR) spectrogram, specific surface area, porosity, contact angle, differential scanning calorimetry (DSC), and
scanning electronic microscope (SEM) were compared before and after powder modification and the effects on YZDT disintegration time
was also investigated. Results The IR spectrograms showed that mixing and liquid dispersion methods were all physical modification.
After modification, the specific surface area and pore volume increased, contact angle decreased obviously, and heat effect changed
dramatically. When 5% micro-silica gel was used, YZDT disintegrating properties could be improved by the both two methods.
Conclusion The principal mechanism of micro-silica gel for the powder modification and the disintegration promotion of YZDT is
mainly to increase the specific surface area, promote water absorption and wettability, increase the disintegration, reduce cohesion, and
overcome stickiness.
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Fig. 1 IR spectrograms of ADR extract (A), micro-silica gel (B) and modified samples with 3% (C), 5% (D),
and 7% (E) micro-silica gel prepared by mixing method (I) and liquid dispersion method (II)
1 IREVSABEENEER 0=2) F2 WREMASTEEMANESER (=5

Table 1 Determination of specific surface area

and porosity (n=2)

HEREB /(m>g™) BB /

FEA

BET Langmuir (em*g™h
HIEE 0.203 2 0.282 4 0.000 594
TR R 114.1124  157.929 6 0.580 780
3%IRA 0.441 3 0.624 4 0.004 274
3% 0.349 3 0.487 7 0.001 168
5% IR 7.7276  11.4558 0.059 667
5% L 25155 3.697 3 0.011 041
T%lRA 142715  21.1341 0.097 925
%I 43834  6.5029 0.017 261
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Table 2 Determination of initiate contact angle

and balanced contact angle (n=5)

B WIahEfl s /() VLA /()
S FiR7EY) 54.1+2.8 249+1.2
3%IRA 39.14+2.2" 120+£0.9"
3% K 51.6+1.5 13.8+£0.6"
5%IRA 29.1+2.6" 8.74£0.5"
5% T 483+3.4" 11.7+1.5"
T%IRA 18.1£1.3" 1.840.5"
7% 4324137 9.840.3"

HAERHE: “P<0.01

P <0.01 vs ADR extract group
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Fig. 2 DSC spectra of ADR extract (A) and modified
samples with 3% (B), 5% (C), and 7% (D)
micro-silica gel prepared by mixing method
(I) and liquid dispersion method (1)
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Fig. 3 SEM of ADR extract (A), micro-silica gel (B) and modified samples with 3% (C), 5% (D), and
7% (E) micro-silica gel prepared by mixing method (I) and liquid dispersion method (II)
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Table 3 Effect of powder modification on disintegration time (n=10)

41 5 JCEPEI) / g EERI s k) /g CMS-Na/g PVPP/g  MCC/g  “FRIMNT /min
JRTE 5.00 2.50 4.50 4.50 4.50 4.2540.56
3% A 5.00 3.13 4.29 4.29 4.29 3.35+0.27"
3% L 5.00 3.13 4.29 4.29 4.29 3.12+£0.43"
5% G 5.00 3.55 4.15 4.15 4.15 22740.15"
5% IR 5.00 3.55 4.15 4.15 4.15 2.47+0.49™
%I G 5.00 3.97 4.02 4.02 4.02 22440.19"
7YoL 5.00 3.97 4.02 4.02 4.02 2.134£0.227

SR TEML: “P<0.01
P <0.01 vs original technology
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