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Effect of Five Kinds of Pharmaceutical Excipients on Moisture Absorption and

Formability of Codonopsis Radix Granules

GAO Jian-de, ZHU Xiao-yu, SONG Kai-rong, LIU Xiong" , QIAO Jing, SHI Ting-ting
(College of Pharmacy, Gansu University of Chinese Medicine, Lanzhou 730000, China)

[ Abstract ] Objective: To study on the effect of several medicinal excipients, such as microcrystalline
cellulose (MCC ), soluble starch (ST), dextrin ( DE), maltodextrin ( MA) and sodium carboxymethyl starch
(CMS-Na), on the moisture absorption and formability of Codonopsis Radix granules. Method: A single excipient
or two kinds of excipients with different ratio were mixed with Codonopsis Radix extract by 1:1, the moisture
absorption kinetics of Codonopsis Radix granules was fitted by Higuch equation, Weibull distribution and unitary
quadratic curve equation model, respectively. The best prescription of this granules was evaluated by the moisture
absorption, forming and dissolubility. Result; Optimum molding materials was mixture of MCC and DE, ratio of
Codonopsis Radix extract-MCC-DE was 3:2:1, Codonopsis Radix granules could be totally dissolved in 2 min with
forming rate of 85.41% , equilibrium moisture content of this granules within 48 h was 6.28% . Conclusion; The
optimum process is stable and feasible, it can effectively reduce the hygroscopicity of Codonopsis Radix granules.

[ Key words | medicinal excipients; Codonopsis Radix granules; extract; hygroscopicity; formability ;

equilibrium moisture content; microcrystalline cellulose
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Fig. 1 Moisture absorption curves of Codonopsis Radix granules

mixed with single excipient and Codonopsis Radix extract
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Table1 Comparison of model fitting of moisture absorption data of

Codonopsis Radix granules mixed with single excipient and

Codonopsis Radix extract

R?
o
MCC DE ST CMS-Na MA
Higuch 75 2 0.961 6 0.9818 0.9706 0.9819 0.973 4
Weibull 431 0.9638 0.9834 0.9727 0.9838 0.9753

— T WM T 0.9886 0.9849 0.9865 0.9886 0.977 3
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Table 2 Binomial regression analysis of moisture absorption data of Codonopsis Radix granules mixed with single excipient and Codonopsis

Radix extract

R W 35 7 7 A i o < 5 WA E /% b I /% -
Mcc F=-0.036 71> +1.293 5t - 1. 667 0 v=-0.073 4¢+1.293 5 1.293 5 -0.073 4
DE F=-0.0351¢ +1.348 3t -1.733 4 v=-0.070 2t +1.348 3 1.3483 -0.070 2
ST F=-0.0355" +1.248 5:-1.021 4 v=-0.0710¢+1.248 5 1.248 5 -0.071 0
CMS-Na F=-0.046 01> +1.671 0t -1.630 4 v=-0.0920t+1.6710 1.671 0 -0.092 0
MA F=-0.0352¢ +1.390 2t —2. 066 5 v=-0.070 41 +1.390 2 1.390 2 -0.070 4
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Table 3  Evaluation of formability of Codonopsis Radix granules

mixed with single excipient and Codonopsis Radix extract
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CMS-Na 73.16 DRCR RS
MA 89. 00 8T

2.6 RS AR I
2.6.1 WGBSR E  MCC W MR, Be T
Ry 22 FLZS 2 i SRR B SRR B I 1 B R
K ALY R, i T HAT R AR s K
FEZAF T 80 B G 09 AT 4 P R R R R AR
S [ ) 790 0 3 70 R0 RN AR R o 3 A AR AR il
Ao 3 1 25 SR 0 SR A 205 T ) A R e R
MCC ] g A 1R 4 A BHL 38 P Fn s 780 1k, {H B0k LA
MCC B Ry}, nT G 25 3 i i 700 il A< 48 8, itk —
$4% MCC 4355 DE,ST,CMS FI MA L) 1:1 fif 451
BA) L, HHIEGHE SR EE 1 LIRG R, %
SR 4 ik MCC + DE, MCC + ST, MCC + CMS-Na
FMCC + MA X 5 2 J0RE W 38 Pk i 52 i, LI 2
A& 2 A %0, 76 0 ~ 180 h,ST,DE,MA, CMS-Na
51515 MCC R G ] & i ORI o B2 /] 432 3 4
BrBe,0 ~25 h fh A BE, e R B ;25 ~75 h
M2 b TFAH X 30T 28, WO R AR G2 18575 ~ 168 h
- 15 -



55 23 %5 23 ) FEXEAFFEHRE Vol. 23, No. 23
2017 4£ 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2017
14 —e MCC+ST x4 lthl:liﬁ’“"ﬁﬂ.f‘lis;@ﬁﬁF%ﬁ*_Lu&li #Em*ﬁi?uAttiﬁ
124 ——MCC+DE Table4 Comparison of model fitting of moisture absorption data of
< 104 +xgg:§£ﬁs'Na Codonopsis Radix granules mixed with two kinds of excipients and
‘g’ 84 Codonopsis Radix extract
6 2
2 R?
4 .
I MCC +
24 MCC +ST MCC+DE MCC + MA
0 CMS-Na
0 20 40 60 80 100 120 140 160 180 Higuch J5 0.967 8 0.954 5 0.962 2 0.973 5
h Weibull 43 ffi 0.970 1 0.956 7 0.970 2 0.974 4
BABRNESsEE %57 B I 3 : . .
&2 IE.I:l§§*45R§l§ﬁﬁaﬁﬁ%ﬁ*lmu&liﬁﬂ& JLA#?/’(HH@E%‘%% 0.987 2 0.982 4 0.990 9 0.987 2
Fig. 2 Moisture absorption curves of Codonopsis Radix granules
mixed with two kinds of excipients and Codonopsis Radix extract Y .
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Table 5 Binomial regression analysis of moisture absorption data of Codonopsis Radix granules mixed with two kinds of excipients and

Codonopsis Radix extract

LiESY W 3 75 R 36 1 7 A W ) S/ %o +h ™ W R fin B/ %o +h T
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Table 6
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Evaluation of formability of Codonopsis Radix granules

mixed with two Kkinds of excipients and Codonopsis Radix extract

Tl At LI 2/ % A AE Ak,
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MCC + ST 86. 37 A 5 AL R
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Fig. 3 Moisture absorption curves of of Codonopsis Radix granules
mixed with two kinds of excipients in different ratio and Codonopsis

Radix extract
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