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Optimization of Propafenone Hydrochloride Sustained-release Tablets by Central Composite Design and
Response Surface Methodology

WANG Lisheng, CHENG Long, WU Yang, ZHANG Sheng, TIAN Yao(College of Chinese Pharmacy, Guangzhou
University of Chinese Medicine, Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To optimize the formulation of propafenone hydrochloride sustained-release tablets by central
composite design/response surface methodology. METHODS The formulation of propafenone hydrochloride sustained-release
tablets was optimized using the amount of HPMC and lactose as factors and with accumulative release rate as index. The
optimized results were validated. RESULTS Optimized formulation was 31.19%-32.16% by HPMC and 8.67%-14.7% by
lactose. Bias between the observed and predicted values was within 6%. CONCLUSION The model developed by central
composite design/response surface methodology can be used for the optimization of propafenone hydrochloride sustained-release
tablets formulation. Established model has good predictive accuracy.

KEY WORDS: propafenone hydrochloride; central composite design/response surface methodology; HPMC; sustained-release tablet
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mg- L™ ({074 W . 200~800 nm 14, 24 7F. 248 nm
A AT B KR, TRV 5 R S K TG T
222 ik i A: Dikma ODS Ci5(4.6
mm X 250 mm, 5 pm); WEIAH: 0.03 molL”
(NH,),HPO,- Z (65 : 35); ¥i#: 1.0 mL-min';
P K : 254 nm; A 25 °Cs HEFEE: 10 pL.
223 FrdEMZmElS RO AW, A
Al LL @R, 13 BREE 0 4.62, 7.7, 154,
30.8, 46.2 mg: L™ MW, % “2.2.27 Wi R4k
PEEREDNE o DLRFEQO) D REALFR,  IETHIFA(Y) A
by, AR AR 2, A3 EIEJTEE Y=5 675.5X+
7 567.7(r=0.999 9). 4 K W, PH 7 4.62~46.2 mg- L™
P ST AN B R AP G R
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2, 4, 8, 12 h HEFE, wWdxMmpP, 4%
RSD<1.52%(n=6), & WIFRAERMBAE 12 h WARAE .
225 [EfFEIRL RS CAE = PH 22
BRBA 9 4, sralmA 80%, 100%, 120%1)
PH FrifE it il 25 (R0 i, 3, IR
W g5 R #Ey 99.75%, RSD=1.50%
(n=6).
226 BWAERAE  CSRAE . LL 900 mL pH
6.8 IIN T il Jo B FCAY I3, 3k 50 rmin™", ¥
37°C, T 1, 2, 4, 6, 8 10, 12h HUFE 1 mL
CA R NIV e R O | P 5 ) i ) R (IR
FES M, THEAS [R50 BB B
2.3 itk

i A R 2R T 4, FLORE (A) A HPMC
K100LV(B) 1 H 5 42 5% Wi 5 B¢ 1y R Ik g 1) 3= 22
2, MIENERREZE, HWEEDHA A:
5%~30%; B: 20%~40%; KH 2 K% 5 KA
M HATIE, DERATE L, 4, 8, 12h R
BRI (Qrne Qans Qsne Quo ) NIFANTEFF,
FIH] Design Expert 8.0 “HESL S, FF5 45 R iEAT 7
Mo D2 BKFER WA 1, SEU e HE 45 51 I 2.

F1 KBEFEATEL

Tab 1 Factors and levels of the experiment

KT
Bz K

-1.414 -1 0 1 1.414
A (HPMC, %) 20 22.93 30.00 37.07 40
B (Lactose, %) 5 8.66 17.50 26.34 30

I ILACR T 2557 2012 4F 11 H 55 29 4555 11 )

F2 KBRTHWER
Tab 2 Factors and results of central composite design
5 Al% B/% Qiw%  Qun/%  Qgnw/%  Quw%

1 8.66 22.93 23.71 59.15 100.00  100.00
2 26.34 22.93 21.19 51.77 100.00  100.00
3 8.66 37.07 14.86 33.60 60.93 66.85
4 26.34 37.07 14.07 29.73 66.59 77.32
5 5.00 30.00 17.69 43.60 88.42 98.99
6 30.00 30.00 14.39 39.15 83.18 94.54
7 17.50 20.00 28.58 65.07 100.00  100.00
8 17.50 40.00 14.44 29.15 59.10 66.22
9 17.50 30.00 16.64 42.35 83.71 95.59
10 17.50 30.00 17.48 41.72 77.84 87.32
11 17.50 30.00 17.90 42.35 82.14 92.35
12 17.50 30.00 16.69 40.30 85.38 95.59
13 17.50 30.00 16.69 40.20 85.39 95.59

2.4 BARE

CAFLBE R HPMC F &0k AR &, 29W1E 1, 4,
8, 12 h MRS A AR &, BEAT 2 ekl R
TR I EE, ST REGEAT R, HIRR
P>0.05 500, PAALA DL () RE A5 B2 (P)FE R 1R
FIEbRUE, JEIUEAERNABA 250K 3.

*3 EAME

Tab 3 Results of regression analysis

o LR
) ) P

Qin Q11=18.03-A-4.5B
Qi 1=17.08—A—4.5B+0.43AB—0.6A>+2.14B”
Qsn Qq1=42.93-2.19A-12.3B
Qq1=41.38-2.19A-12.3B+0.88AB-0.17A+2.69B  0.987 2 <0.001
Qs n Qs =82.51-0.22A-16.29B 0.939 5 <0.001
Q51=82.89-0.22A—16.29B+1.42AB+1.26A-1.87B>  0.932 8 <0.001
Qi21 Q124=90.03+0.52A-12.95B 0.711 1 0.000 8
Q121=93.29+0.52A-12.95B+2.62AB+0.76A~6.06B*> 0.878 0 0.000 7

0.802 6 0.000 3
0.969 3 <0.001
0.940 3 <0.001
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25 RN

ARSI H AR AW 12 h 4525 1 IRIW PH
RRE T o N T Ik BBAR R R 2R, K 5 T IR) R
BAEROBIX I E A Q1 nl10%~20%. Q4p40%~50%-
Q5180%~90%- Q12190%~100%. =52k & Nk mr L
B2 H A SR IR R LR X S B 5
XA PH 2R e AL Ty T eI 3, 45 R LK 2.
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Fig 2 Overlay contour plot of PH sustained release tablets
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Tab 4 Three best formulation

Ak g HPMC /% FLBE /%
by 1 31.31 8.83
K77 2 31.43 12.66
AbJ7 3 31.20 14.28

RS fRAATT T AR 8 FUMAE A0 LR
Tab 5 Predicted and observed values of the optimum
formulation

1o Kb 7 7 I 1 /h W 5 i I %
100 1 1 15.33 15.15 121
4 4135 40.00 3.37
s 8 77.37 75.93 1.89
& 12 99.83 99.18 0.66
2 1 15.59 15.24 2.29
4 44.49 43.89 137
8 90.04 88.69 1.52
2634 12 97.95 97.04 0.94
T o 3 1 17.37 16.68 4.11
4 44.23 43.33 2.07
Agg 1720 8 88.31 84.19 4.89
12 97.97 97.09 0.91

30.00

865707 g eme

2.7 FETAN TR RE T 5% i)

Bl Qin Qun Qsne QunMEF A BHHNEHE
Fig 1 Predicted response surface of Q;p, Qsn, Qsn, Q21 as
a function of factor A and factor B
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pH 7.4 IBEIRERSE PP THL,  25 SN [FRVRE A Jooxt
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Fig 3 Effect of different media on drug release (n=3)
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Tab 6 Analog analysis

A1 I 2 fa
0.1 mol-L™" HCI pH 6.8 A\ T 67.6
0.1 mol-L™" HCI pH 7.4 BETR SR 2 vk 66.7

pH 6.8 N T pH 7.4 B¥TR S 2 vk 88.2

3 itig

4 SRC PhysProp Database #i# "), PH(CAS
Number 034183-22-7)7E/K H IR A4 93.3
mg- L™, JCiA BITAE 4 . A1 AL T AR 5 45 R
BRHAE 0.1 mol L™ A THE . pH6.8 AT
R pH 7.4 IR TR 3h 2% b g mh s A% 15 43 0k
3626, 3525, 2575 mgL", R IRRE A R
R T aR A R BoR, e N LI AR
2, W TE T, FLASRIRE O IR RS 8 ith 2%
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RN R 7S . RANG SR, B
TR, SRR 60~80 N
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