Y@ RP RS oy

214 Journal of China Pharmaceutical University 2015,46(2) :214 —218

k- HI R EF iR BlE i F WU B E R R P RN A

LXK, EHE EAE M KR ARE
(P E R R E R E A, B 5t 210009 57 B 5t 4 B 25 b e A PR R AR oty , B 5T 210009)

W OE bR R & ) Sk O 6 R IR ) AT IR i, I RT Y s B AT AL, B E A AR
RN el ¢ 2 (MCC) AR 72 R R 4 4 (L-HPC) R FR R 4 87 (PVPP)  FUIRAL S 4y (PCS) & k-F 42 I 5 AP A4t
AT 09 B BR AT AL 0GR F A0 T T R 89 R IRAR A s 3 — iR 5F s gk MCCT-HPC A& k-F e 443 09 437 32 i i
) RE AT k- R A B &80T 38 ik B O 6 AR AR IR BE ) . SRR Box-Behnken vf) 2 i & 5% 400 38 i B L e AL 7 i
AT, B R AR T k-FF AR A% 16.98 g, HPMC E5 48 2.03 g,SLS 4% 0.26 g, £ 5o T 4] &k a4 AL a9 e & A
91.23% , %42 1. 14, FMMA L R FRE48 4 . 25 R A k-F 3 A H 4769 4070 3 sk B O ) B B 47 Ol e & sk allik

KEEW MY RO B R R B ik ; Box-Behnken #f 5 i s k- AR ;AR ERAR 2 A

hESES R4  IHEFEE A XEHS 1000 -5048(2015)02 - 0214 —05

doi:10. 11665/j. issn. 1000 —5048. 20150213

Application of k-carrageenan in valsartan immediate-release pellets by extru-

sion-spheronization

FENG Feifei'; WANG Minghao®, HUANG Chunyu’, XIE Jun®, ZHOU Jianping' *
" Department of Pharmaceutics, China Pharmaceutical University, Nanjing 210009;

*Technical Center of Jin Ling Pharmaceutical Co. , Ltd. , Nanjing 210009, China

Abstract

the extrusion process and optimized the formulation. The properties of the pellets with five excipients which were

The aim of the study was to select a suitable pelletisation aid of valsartan immediate-release pellets in

microcrystalline cellulose (MCC) , low-substituted hydroxypropyl cellulose ( L-HPC), crospovidone ( PVPP), pre-
gelatinized starch ( PCS) and k-carrageenan were evaluated and compared by the single factor test. And the pelle-
tisation aids were chosen preliminary. The properties of the pellets with MCC, L-HPC, k-carrageenan respectively
were evaluated and compared and k-carrageenan was determined as the most appropriate pelletisation aid. The
Box-Behnken design was employed to optimize the formulation. The optimised formulation was k-carrageenan
16. 98 g, HPMC-ES5 2. 03 g, SLS 0. 26 g. The yield and aspect ratio of pellets was 91.23% and 1. 14, respectively.
And there was no significant difference between observed and predictive responses. The results showed k-carrag-

eenan pellets owned properties of a high yield, acceptable sphericity and fast drug release.
Key words valsartan; immediate-release pellets; extrusion-spheronization; Box-Behnken design; k-carrageenan;

the pelletisation aid
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Table 1 Water content and quality evaluation of calcium carbonate pellets with different pelletisation aids

Pelletisation aid m/g Water content Yield/% AR Angle of repose/ (°) Friability/ %
MCC102 20 78.8 78. 88 1. 08 30.4 2. 11
L-HPC 5 56.2 75.03 1.16 33.2 9.27
PVPP 10 63.5 11.33 1.34 / 65.02
k-carrageenan 15 82.2 76. 85 1. 16 33.9 0.96
PCS 10 55.6 / / /

MCC ; Microcrystalline cellulose ; L.-HPC ; Low-substituted hydroxypropyl cellulose ; PVPP: Crospovidone ; PCS ; Pregelatinized starch
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Table 2 Quality evaluation of three different pelletisation aids of val-

sartan pellets

Pelletisation . Angle of o
. Yield/% AR Friability/ %
aids repose/ (°)
MCC102 85.18 1.07 31.6 1.97
L-HPC 79.03 1.12 32.8 9.45
k-carrageenan 87.50 1.16 33.3 0. 89
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Figure 1 Release behaviors of three different excipients of valsartan

pellets (x +s,n=3)
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Table 3 Factors and levels of Box-Behnken design

Level
Factor
-1 0 1
A (k-carrageenan, g) 5 15 25
B(HPMC-ES ,g) 1 2 3
C(SLS,g) 0 0.2 0.4

Table 4 Formulations and the results of Box-Behnken design

Code True Result
Run
A B C A B C X1 X2
1 0 0 0 15 2 0.2 90.1 1.14
2 -1 -1 0 5 1 0.2 61.3 1.21
3 0 -1 1 15 1 0.4 79.4  1.12
4 -1 1 0 5 3 0.2 53.6 1.26
5 0 -1 -1 15 1 0 67.6 1.19
6 1 1 0 25 3 0.2 78.7 1.21
7 0 0 0 15 2 0.2 88.6 1.15
8 -1 0 -1 5 2 0 44.4  1.30
9 0 0 0 15 2 0.2 88.6 1.15
10 0 0 0 15 2 0.2 90.6 1.15
11 1 0 -1 25 2 0 75.6  1.18
12 -1 0 1 5 2 0.4 73.2  1.21
13 0 0 0 15 2 0.2 89.8 1.13
14 1 -1 0 25 1 0.2 70.3 1.16
15 1 0 1 25 2 0.4 72.4  1.18
16 0 1 -1 15 3 0 65.3 1.21
17 0 1 1 15 3 0.4 78.2  1.19
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Figure 2 Contour plots showing effect of HPMC-E5 and SLS on the response the yield (different k-carrageenan levels)
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Figure 3  Contour plots showing effect of HPMC-E5 and k-carrageenan on the response AR ( different SLS levels)
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Figure 4 Release behaviors of three batches of valsartan optimized

pellets (x £5,n=3)
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