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Optimization of compound hydrochlorothiazide/clonidine hydrochloride sus-
tained-release preparation by central composite design/response surface

methodology

XU Bo-hui', KE Xue®*, PING Qi-neng’

! Department of Pharmacy, Naniong University, Nantong 226001;

? Department of Pharmaceutics, China Pharmaceutical University, Nanjing 210009, China

Abstract Aim: To optimize the formulation of compound hydrochlorothiazide/ clonidine hydrochloride sustained-
release preparation by central composite design/response surface methodology. Methods: The independent varia-
bles were the amount of HPMC K100M and Carbopol 934; and the dependent variables were the dissolution of
hydrochlorothiazide and clonidine hydrochloride at 1 h,4 h,8 h, 12 h, and adhesive property of tablets. Linear or
nonlinear mathematic models were used to estimate the relationship between the independent and the dependent
variables. Response surface was delineated according to the best-fit mathematic models. The 2D-contour map of
dissolution at each of intervals and adhesive property were overlapped, and the optimized formulations were select-
ed from the overlap of the best release districts and adhesive property. Prediction was assessed by comparing the
observed and predicted values. Results: Regression coefficients of second-order and third-order quadratic models
were higher than first-order model. Optimized formulation of hydrochlorothiazide tablets was propose to consist of
17% HPMC K100M and 16% Carbopol 934; and clonidine hydrochloride tablets of 60% HPMC K100M and
18% Carbopol 934. Bias between the observed and predicted values was within + 6% . Conclusion: It shows that
the established model is suitable for compound hydrochlorothiazide/clonidine hydrochloride sustained-release

preparation.
Key words  hydrochlorothiazide; clonidine hydrochloride; compound preparation; central composite design-

response surface methodology
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Figure 1 Bioadhesion force testing apparatus
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Table 1 Independent variabls and their correspondent values

Independent Level

variable -1.414 -1 0 +1 1.414
QX 5 7.93 15 22.07 25
2 1 3.78 10.5 17.22 20
KX, 30 35.86 50 64. 14 70
KX, 1 6.71 20.5 34.29 40

QX,,0QX, :Contents of HPMC K100M and Carbopol 934 in hydrochlo-
rothiazide tablets; KX, , KX, : Contents of HPMC K100M and Carbopol

934 in clonidine hydrochloride tablets
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Table 2 Results of hydrochlorothiazide in the testing preparations (n =6)
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A B
No. Cumulative dissolution/% 0F/e Cumulative dissolution/% KF/e
oY, oY, Y, oY, KY, KY, KY, KY,
1 17.30 30. 17 48.20 66. 38 41.30 7.15 32.61 51.01 70.93 63. 40
2 16. 28 29.27 47.12 66. 95 38.10 17.05 43.71 67. 10 95.29 38.50
3 24.43 96. 58 102. 15 102. 61 27.30 9.74 23.89 52.85 85.43 42. 60
4 16.99 29.10 58.27 80. 13 17.50 17.93 53.43 80.97 94.74 35.80
5 16.71 25.63 42.46 62.53 36.70 12. 68 34.54 72. 65 91.39 61.20
6 22.16 94.57 93.55 95. 69 11.70 15.83 37.38 60. 00 87. 66 35.20
7 18.92 57.00 99. 50 105. 27 37.70 9.54 27.36 50. 88 72.11 48. 80
8 18. 38 36. 80 64.03 78.22 23.50 25.07 55.72 77. 64 91.94 33.50
9 18. 65 35.04 53.85 71.33 22.90 28.37 42.35 73.91 97.28 30. 80

A : Hydrochlorothiazide tablets ; B : Clonidine hydrochloride tablets.

YQ,-QY,/KY,-KY, : Dissolution rate of hydrochlorothiazide tablets/ clonidine hydrochloride tablets at 1 h,4 h,8 h,12 h,respectively; QF/KF : Adhesive

power of hydrochlorothiazide tablets/clonidine hydrochloride tablets
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Table 3 Models of the release and the adhesive force of hydrochlorothiazide tablets (A) and clonidine hydrochloride tablets (B)
Model r P
A QV, =5.162 +1.665X, +1.824X, —0.053X2 —0.206X, X, +0.006X2X, 0.996 0 0.001
QY, =25.736 +9.623X, —0. 812X, X, +0.017X2X, 0.954 5 0. 001
QY, =66.684 —0.223X, X, +0. 240X 0.949 7 0. 000
QY, =80.785 0. 155X, X, +0. 163X? 0.953 4 0. 000
QF =18.891 — 1.746X, +0.041X> +0. 112X2 0.958 1 0. 001
B KY, = —71.475 +3.810X, +0.982X, —0.039X? -0.033X3 0.9539 0. 006
KY, =45.990 +0.955X, —1.914X, —0.015X? +0.024X, X, 0.998 0 0. 000
KY, =112.373 =7.443X, —0.014X% +0. 143X2 +0. 153X, X, - 0. 003X, X2 0.971 6 0.01
KY, =89.988 —1.823X, +0.105X, X, —-0.001X3X, —0.001X, X? 0.9752 0. 002
KF =123.289 —3.199X, —2.643X, +0.028X> +0.093X2 —0.001X, X2 +0.001X,, XX, 0.999 0 0. 002

20
18-
16-
14
12
10-
g
o]

4-<
2L

X2/%

10 12 14 16 18 20 22 24
X1/%

QY :solid line; QY, : dash line; QY5 : dot line; QY : dash dot line; QF .

dash dot dot line

Figure 2 Two-dimensional contour superimposed diagrams and optimal

formulation region for hydrochlorothiazide ( QY,-QY,: the dissolution

rate of hydrochlorothiazide at 1 h,4 h,8 h,12 h,respectively; QF; the

adhesive power of hydrochlorothiazide tablets)
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Figure 3 Two-dimensional contour superimposed diagrams and optimal
formulation region for clonidine hydrochloride ( KY,-KY, :the dissolution
rate of clonidine hydrochloride at 1 h,4 h,8 h,12 h,respectively; KF;

the adhesive power of clonidine hydrochloride tablets)

Table 4 Observed, predicted responses and the deviation for hydro-

chlorothiazide and clonidine hydrochloride in the preparation (n=6)

Response  Observed response Predicted response  Deviation/%
QY,/% 18.91 19.05 0.73
QY,/ % 35.94 37.45 4.03
QY3/ % 63. 51 67.47 5.87
QY,/% 81. 86 80. 35 -1.88
QF/g 33.02 31.48 -4.89
KY,/% 23.68 23.70 0. 08
KY,/ % 40.34 40.76 1.03
KY5/ % 76. 61 81.25 5.71
KY,/% 88.32 86.33 -2.31
KF/g 57.01 60. 07 5.09
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