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Formulation Optimization of the Tablet Prepared with Solid Dispersion
of Biphenyl Dimethyl Dicarboxylate with Poloxamer
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Biphenyl dimethyl dicarboxylate (DDB) has been used for the treatment of acute and chronic
hepatitis. However, its poor solubility in water, 2.5 ug/ml, caused low bioavailability of the
drug after its oral administration. In order to increase the dissolution of DDB in
gastrointestinal tracts, consequently to increase the biocavailability of the drug, DDB tablet was
prepared with solid dispersion of DDB with poloxamer 338 or 407 using a direct compression
method. To improve the flowability of the solid dispersion, Aerosil was used as an adsorbent.
The effect of formulation variables (poloxamer and Aerosil contents) on the dissolution rate of
DDB from tablets was investigated using an analysis of variance. The dissolution rate of DDB
from tablets was evaluated with KP II (paddle) method. The dissolution patterns of the drug
from the tablet prepared with poloxamer 407 were affected significantly by the contents of
poloxamers and Aerosil over the range employed, but those of the drug from the tablet
prepared with poloxamer 338 were not. The optimum formulation of the DDB tablet, showed
the same dissolution pattern as that of the reference, was obtained after polynomial equations
of drug dissolution profiles for each formula were fitted to contour plots. The optimum
formulation ratios of DDB:poloxamer 407:Aerosil were 1:2.5:2,5 and 1:5:5.

Keywords— DDB, Solid dispersion, Poloxamer, Dissolution rate, Optimization
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Table 1—Experimental Conditions for the Determination
of Optimum Formula of DDB Tablet

Factors Levels
Poloxamers 338 407
Poloxamer amount 1:1* 1:2.5 1:5
Aerosil amount. 1:0.5™ 1:1 1:1.5

*DDB : Poloxamer ratio
**Poloxamer : Aerosil ratio

Table XI— Formula of DDB Tablet Prepared with Po-
loxamer Solid Dispersion

Ingredients Contents
DDB 7.5 mg
Poloxamer 338 or 407 7.5~37.5 mg
Aerosil 3.75~56.25 mg
Ac-Di-Sol 5.2 mg
Magnesium stearate 2.6 mg
Lactose anhydrous q.s.

Total 260 mg
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Figure 1—iffect of Aerosil amount on dissolution

patterns of DDB from tablet prepared with solid disp-

ersion of DDB and poloxamer 338 at the ratio of 1 to 1.

Key: ® ; Poloxamer:Aerosil=1:0.5, O : Poloxamer:Aero-

sil=1:1, ¥ Poloxamer:Aerosil=1:1.5,
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Figure 2—Effect of Aerosil amount on dissolution
patterns of DDB from tablet prepared with solid
dispersion of DDB and poloxamer 338 at the ratio of
1 to 2.5. Key: ® ;Poloxamer:Aerosil=1:0.5, O :Polo-
xamer:Aerosil=1:1, ¥ ; Poloxamer:Aerosil=1:1.5.
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Figure 3—Effect of Aerosil amount on dissolution

patterns of DDB from tablet prepared with solid disp-

ersion of DDB and poloxamer 338 at, the ratio of 1 to 5.

Key : @ ; Poloxamer: Aerosil=1:0.5, O ;Poloxamer:Aero-

gil=1:1, ¥ :Poloxamer:Aerosil=1:1.5.
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Figure 4—Effect of Aerosil amount on  dissolution
patterns of DDB from tablet prepared with solid disp-
ersion of DDB and poloxamer 407 at the ratio of 1 to 1.
Key : ® ; Poloxamer:Aerosil=1:0.5, © ; Poloxamer:Aero-
sil=1:1, ¥ Poloxamer:Aerosil=1:1.5.

4wt

% Dissolved

0 1 L 3. L

0 20 40 €0 80 100 120

Time, min

Figure 5—Effect of Aerosil amount on dissolution
patterns of DDB from tablet prepared with solid disp-
ersion of DDB and poloxamer 407 at the ratio of 1 to
2.5. Key: ® ;Poloxamer:Aerosil=1:0.5, © :Poloxamer:
Aerosil=1:1, ¥ : Poloxamer:Aerosil=1:1.5.
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Figure 6—Effect of Aerosil amount on dissolution

patterns of DDB from tablet prepared with solid disp-

ersion of DDB and poloxamer 407 at the ratio of 1 to 5.

Key : ® ; Poloxamer: Aerosil=1:0.5, O ; Poloxamer:Aero-

sil=1:1, ¥ ; Poloxamer:Aerosil=1:1.5.
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Table II— ANOVA Table for the Effect of R and A on
the T of DDB Tablet Using Poloxamer 407

Factors s 4P v Fo F(0.05)

R 27350 2 13675 273.5* 3.55
A 1350 2 675 13.5" 3.55
RXA 1600 4 400 g 2.93
Experimental 4,5 g 50

error

#Sum of squares
bDegree of freedom
“Variance

*Significant difference
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Table IV— ANOVA Table for the Effect of R and A on
the C; of DDB Tablet Using Poloxarner 407

Factors § arb v Fo F(0.05)
R 1797.65 2  898.82 75.67* 3.55
A 76.48 2 38.24 3.92  3.55
RXA 7424 4 1856 1.56 2.93
Experimental 915300 18 11.88

error

2Sum of squares

egree of freedom
“Variance
*Significant difference
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Figure 7—Response surface plots for percent DDB dissolved as a function of poloxamer ratio and Aerosil ratio in
poloxamer 407. (A) :at 15 min, (B) :at 30 min, (C):at 45 min, (D) :at 60 min, (E):at 90 min, (F):at 120 min.
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