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Preparation and in vitro release evaluation of pH-dependent colon targetting
pellets of Paridis Rhizoma saponin and Astragali Radix polysaccharide

LIU Tian-yi, WANG Xin, YANG Tian-yi, CAO Guang-shang
Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250011, China

Abstract: Objective To prepare pH-dependent Paridis Rhizoma saponin (PRS) and Astragali Radix polysaccharide (ARP) colon
targeting pellets for the treatment of colon cancer and finish its in vitro release performance evaluation. Methods The colon targeted
pellets were prepared with extrusion-spheronization and air-flow coating method and the the process parameters were optimized by
orthogonal design. The coating fluid prescription was investigated by single factor test. /n vitro release performance evaluation of the
pellets was evaluated with polyphyllin I and II as the indexes. Results The optimum technologic parameters of extrusion
spheronization equipment were as follows: the rate of extrusion was 60 r/min, the rate of spheronization was 1 200 r/min, and the time of
spheronization was 5 min. The optimum coating liquid formulation of pH-dependent colon targetting pellets was 15% weight gains of
Eudrugit S100, 1.5% anti-plastering aid amount of Glycerin monostearate, and 5% plasticizer amount of TEC. In vitro release test
showed that cumulative release rate of berberine hydrochloride was close to 0% in artificial gastric juice after 2 h and less than 10% in
artificial intestinal fluid after 4 h, but the cumulative release rate in artificial colon juice after 2 h was more than 90%. Conclusion The
preparation method can be applied to the preparation of colon targeted pellets and the pellets can achieve the targeted release in the colon.
Key words: Paridis Rhizoma; Astragali Radix; colon targeted pellets; in vitro release; cumulative release rate; pH-dependent;

orthogonal design; extrusion-spheronization; polyphyllin I; polyphyllin II
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Table 1 Design and results of orthogonal test

RIS A/@min") B/(rmin"") C/min D (4% ) ALKCE/%

1 40(1)  900(1) 3(1) (1) 323
2 40(1) 12002) 52 () 75.8
3 40(1) 15003) 73) () 76.7
4 502)  900(1) 52 (3) 55.7
5 502) 120012) 7@3) (1) 86.2
6 502) 15003) 3(1) (2 63.5
7 60(3) 900(1) 73) (2 61.8
8 60(3) 120012) 3(1) (3 75.2
9 60(3) 15003) 5() (1) 77.1
K, 18480  149.80 171.00 195.60
K, 20540 23720 208.60 201.10
K; 21410 21730 224.70 207.60
R 29.30 8740  53.70  12.00
T2 FESH

Table 2 Analysis of variance

FEKRP  BEEVHFA AmE FME BEH
A 150.95 2 6.28

B 1399.00 2 58.16 P<0.05
C 506.30 2 21.05  P<0.05
D (%) 24.06 2
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Table 3 Cumulative release rate of coated pellets with

different coating materials (X £s, n = 3)

RR/%

AR — — —
ANTHB ATl N TE

Eudragit S100  0.015£0.002  6.12£0.77 96.31£0.23
Eudragit L100  0.024£0.003 78.56+1.23 95.86+1.55

Eudragit L100-55 0.022+0.001 85.47%+2.14 96.52+2.01
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Fig.2 Release curves of coated pellets with different coating

materials (n = 3)
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F4 TEIEREBEHN RRMVESER (X £s,n=3)
Table 4 Cumulative release rate of coated pellets with

different weight gains in coating levels (X s, n = 3)

LA RR/%

/% ANTH® NI N T 45
10 0.025£0.003 2534£0.90 96.92%0.41
15 0.016£0.004 9.50+0.36 95.2942.05
20 0.01140.001 7.55+1.01 96.02+1.11
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Fig.3 Release curves of coated pellets with different weight

gains in coating levels
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Table 5 Cumulative release rate of coated pellets with
different amounts of TEC (X *£s,n=3)

RR/%
TEC /% — — —
NTHEH® NTh NTEm
3 0.023+0.005 14.53+1.32  96.11+0.99
5 0.015+0.001  9.50+0.36  95.29+2.05
7 0.010+0.003  8.95+2.16 95.78+0.27
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Fig. 4 Release curves of coated pellets with different
amounts of TEC
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Table 6 Yield and contents of PRS I and II of colon-

specificpellets with same membrane coating (X £s, n =3)

iSRS R V% BRI 1%

20160314 85.70£0.16 1.046+0.200 1.021£0.360
20160318 86.10+t1.21 1.042+0.890 1.019+0.450
20160320 85.50+£1.01 1.044+0.770 1.020£0.780
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Fig. 5 Release curves of three batches of colon-specific

pellets with same membrane coating (n =3)
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