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Study on shedding particles from Chuanping Sustained-release Tablets based on
multi-marker components balanced release
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Abstract: Objective To study on the changes of shedding particles, drug loading and release of Chuanping Sustained-release Tablets
(CST) which were made by the different sustained-release excipients in vitro, so as to elucidate the mechanism about balanced release
of multi-marker components on Chinese materia medica compound sustained-release preparation. Methods Using Chuanping
Prescription (Ephedra Herba and Datura Flos) as model drug, improved Peach Gum and HPMC was used as sustained release
materials, the release test combinied with underwater video observation were applied to shot external forms at different time point, and
the laser particle sizer was applied to determinate particle size, and HPLC was applied to determine the accumulated release rate of the
index components (ephedrine, pseudoephedrine, and scopolamine) to calculate the cumulative release curve slope K value, and to
evaluate the balance release of the different components. Results CST which were made by the improved peach gum and HPMC
sustained-release excipient, which particles were dropped at 0.5 h after contacting the dissolution medium. At the same time, the
particles were obviously shedding with the passage of time. In contrast, CST that was made by the improved peach gum, its balanced
release of multi-marker components was better (K of ephedrine was 12.18, K of pseudoephedrine was 12.30, and K of scopolamine was
12.40), and particles dropped faster (it was significantly at 1 h), and particle size was bigger (Dso was 53.37—70.33 um and Dgo was
100.3—196.5 pm), and drug loading was more (ephedrine 30.63%, pseudoephedrine 32.97%, and scopolamine 31.67%), and release
time of drug was longer (60—120 min). Conclusion The shedding particles were important part of balance release of multi-marker
components about CST which was made by the improved peach gum sustained-release excipient, and also was the embodiment of the

drug release mode of “corrosion-dissolution”.
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Fig. 1 Changes of drug release process of CST in vitro
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Fig. 2 Particles shedding during drug release of CST in vitro
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Fig. 3 Release curves in vitro components of CST | and 11
at different time points
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Table 1 Cumulative release curve and its slope K values of
index components of three kinds of CST
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CSTI JRR BB Y=12.18 X+3.731 12.18
L Y=12.30 X+4.640 12.30
B Y=12.40 X+2.004 12.40
CSTH KT Y=6.382 X+23.99 6.382
L Y=6.456 X+21.83 6.456
B Y=6.559 X+17.99 6.559
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Fig. 4 Particle size distribution curve of shedding particles
of CST I and Il at different time points
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Table 2 Particle size distribution of shedding particles of CST I and Il at different time points

CSTI CST I
v Dio/um Dso/pum Dgo/um D1oo/um Dio/um Dso/pum Doo/pum D1oo/pum
0.5 15.68 53.37 100.35 158.53 2.12 9.95 22.35 42.14
1.0 19.03 69.68 194.62 529.85 2.28 11.79 26.18 56.96
2.0 19.36 70.33 196.55 593.31 1.92 11.62 27.99 61.64
4.0 17.62 66.20 186.20 591.18 1.75 13.71 36.13 81.89
6.0 15.27 60.32 176.91 589.09 1.93 13.53 40.25 105.22
8.0 15.32 60.43 173.02 535.87 1.97 13.49 46.88 105.16
10.0 14.74 57.83 175.66 591.42 2.34 15.46 48.47 148.80
12.0 15.25 56.38 168.75 589.68 2.76 17.43 50.53 148.93
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Fig. 5 Cumulative release curves in vitro of shedding particles of CST | at different time points
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Fig. 6 Cumulative release curves in vitro of shedding particles of CST 11 at different time points
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Table 3 Content and proportion of three components in shedding particles of CST at different time points
. " R TR/ % LR RE %
HH t Y S % NS e S % NS AN S| *
Bt 7 S amill i bt J VR AUR awill it J VR AR Jr 7l itk
CSTI 1 5.59 11.12 50 5.92 13.56 44 5.68 13.93 41
2 8.42 14.06 60 8.84 15.24 60 8.45 14.65 58
4 8.05 16.08 50 8.53 14.96 54 8.23 15.94 52
6 7.12 13.21 54 7.56 13.87 56 7.41 13.47 55
8 4.46 8.03 56 5.05 7.69 64 4,77 7.90 60
10 2.58 7.22 36 2.99 6.05 50 2.81 6.01 47
CSTII 1 1.26 13.08 10 1.49 13.09 11 1.35 7.31 18
2 1.45 13.59 11 1.62 14.36 11 1.34 11.96 11
4 1.78 11.53 15 2.08 9.71 21 1.63 13.78 12
6 2.92 5.46 53 3.25 8.89 37 2.71 8.25 33
8 2.85 15.75 18 3.29 11.30 29 2.93 7.49 39
10 2.24 11.32 20 2.47 12.67 19 2.16 16.04 13

“HE LI 1] BEA B SRR

“total release over corresponding time period
ORI 36.22%. THARTEHN 38.89%. AR L5
37.35%, TE 2 h BIRURL & 24 fEf sy (RR BRI 8.42%.
THIFRRFE TR 8.84% . 7R i 8.45%), [ I (A (14
IR, HAZGEIZEIFC AT 7, ASE A S
I8 7 R 1 24 B LB R BR B 0.36~0.60. FA R
% 0.44~0.64. ARE 6 0.41~0.60.

CST Il 7£ 1~10 h JIi v FIURL sk 28 24 52 4 IR B Bk
12.50%-. DhFRTEHR 14.20% 7R 250 12.12%, 1E 6

hCRR BB 2.92% D JFR BB 3.25% AR B 25 5 2.71%)
5 8h (RTEHR 2.85%. PhRREEHR 3.29%. 7R L7255
2.93%) FZiEA s, 18 2~6h W& Z=iRuin,
8~10 h N 2L FRFEaH s X T 77, AS[EI ) 5
Ut 7 UKL I 2 2 B LU AL A BR BB 0.10~0.53. DAk
% 0.11~0.37. AR E % 0.11~0.39.

ZEE LR, CST I\ 1 LEAS [E] (8] 55 T 5t 74 Fkr
(& 252K, 2P (R, 235 i 4[]
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&4 CST I M CST Il ZIEFFR TN PRRIERUE
Table 4 Fitting of drug release model for multiple index components of CST | and CST Il

MRS R coT i
WA TS r2 n WA TE r2 n
EhTR R B B £57] M¢/Ma=6.875 t+21.15 0.967 My/M==6.456 t+21.83 0.972
—2% In(1—M¢/M.)=-0.251 t+4.705 0.947 In(1—M¢/Mx)=-0.243 t+4.727 0.847
Higuchi Mi/M.=29.38 t¥2—3.997 0.997 My/M..=27.41 tY2—1.394 0.998
Ritger-Peppas In(M/Mx)=0.554 Int+3.220 0.998 0.554 In(M¢/M.)=0.516 Int+3.257 0.994 0.516
SRR TR M¢/M==6.940 t+21.99 0.961 M¢/M==6.382 t+23.99 0.971
—2% In(1—M¢/Mx)=-0.268 t+4.721 0.953 In(1—M¢/Mx)=-0.271 t+4.771 0.806
Higuchi Mi/M..=29.76 t¥2—3.602 0.997 My/M..=27.16 t¥2+0.891 0.996
Ritger-Peppas In(M/M.,)=0.550 Int+3.247 0.998 0.550 In(M¢/Mx)=0.492 Int+3.331 0.996 0.492
FIRMAREE TH M¢/M=6.992 t+19.78 0.960 M¢/M2=6.559 t+17.99 0.964
—% In(1—M¢/Mx)=-0.239 t+4.682 0.972 In(1—M¢/Mx)=-0.203 t+4.669 0.883
Higuchi Mi/M.=29.97 t¥2—5.992 0.997 My/M..=27.99 t¥2—5.908 0.995
Ritger-Peppas In(M/M.,)=0.587 Int+3.151 0.997 0.587 In(M¢/M.)=0.595 Int+3.062 0.990 0.595

WHELASZIL T SRR, —F AL, CST | K25
BIE £74 Ritger-Peppas #5784, 1 CST | B 54
Higuchi #£704, [R]IN CST | {24 5t o i L Bl
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J5 SRR 1) S I 22 HE b A 0 Y M R TR SR
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148.8~148.9 um), RILHLIEKAF T (EREHE
PREAT RS
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TR, SRBEZ . HPMC il & 1) CST Fir= A i i 7%
TORL AR KNI B AR — B 5, BT RORL
WAESGHAKN, FEEEWRR, IR
) (1) S KA WTRE TR, % A e 751 T 24 W R TSRS 1) 4 B
FVER, MITSEMaZERE i RSN 24T . o
O CSTI{E1~10h §, LAAEM-3 BN 31T 2459
Fei. Fod, 2 h SR R AR K AR %
PR 8.42% - Dy R T 6l, 8.84% 7R BL 25 1 8.45% )
TR 1) B 4 (120 min), Fifi 5 ¥ H B T fR SiE K (4~
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