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Development of Poloxamer-Based Solid Suppository Containing Diclofenac Sodium
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ABSTRACT-To develop a poloxamer-based solid suppository with poloxamer mixtures, the melting points of various for-
mulations composed of P 124 and P 188 were investigated. To investigate the effect of poloxamer to the dissolution and
dissolution mechanism of diclofenac sodium from the suppository the dissolution of diclofenac sodium delivered by the
poloxamer-based suppository was performed. Furthermore, to investigate the mucoadhesive property of the poloxamer-based
solid suppository, the identification test in the rectum was carried out after its rectal administration in rats. The poloxamer
mixtures composed of P 124 and P 188 were homogeneous. Very small amounts of P 188 affected the melting points of
poloxamer mixtures. In particular, the poloxamer mixture [P 124/P 188 (97/3%)] with the melting point of about 32°C was
a solid form at room temperature and instantly melted at physiological temperature. Furthermore, very small amounts of P
188 in the poloxamer-based suppository hardly affected the dissolution rates of diclofenac sodium from the suppository. Dis-
solution mechanism analysis showed the dissolution of diclofenac sodium was proportional to the time. At 4 h after admin-
istration, the blue color of poloxamer-based suppository [diclofenac sodium/poloxamer mixture (2.5/97.5%)] with the P 124/
P 188 ratio of (97/3%) and blue lake in the rectum was faded. However, the position of suppository in the rectum did not
significantly change with time. Thus, it retained in the rectum for at least 4 h. Our results indicated that the poloxamer-based
solid suppository with P 124 and P 188 would be a candidate of rectal dosage form for diclofenac sodium.
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Figure 1-DSC curves: (A) P 124/P 188 (100/0%); (B) (99/1%); (C)
98/2%) (D)(97/3%); (E) (0/100%).
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Figure 2-Effect of poloxamer on the dissolution of diclofenac so-
dium from poloxamer-based suppositories. Poloxamer-based sup-
positories [diclofenac sodium/poloxamer mixture (2.5/97.5%)] (5 g)
and PEG-based suppository [diclofenac sodium/PEG 4000 (2.5/
97.5%)] (5 g) containing 125 mg of diclofenac sodium were used as
dissolution samples. The poloxamer mixtures of poloxamer-based
suppositories were composed of [P 124/P 188 (100/0%)], [(99/1%)],
[(98/2%)], [(97/3%)] and [(0/100%)]), respectively. Each value rep-
resents the mean+S.E. (n=6).
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Figure 3-Dissolution kinetics of diclofenac sodium. Logarithm of
dissolved fractions of diclofenac sodium was plotted against log-
arithm of time.
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Table I-Dissolution Kinetic Parameters

Kinetic

Release constant, Corr@lgtion

exponent, n K (%) coefficient, r
P 124/P 188 (100/0%) 0.985 1.457 0.961
P 124/P 188 (99/1%) 1.003 1.328 0.985
P 124/P 188 (98/2%) 0.980 1.326 0.975
P 124/P 188 (97/3%) 1.007 1.276 0.956
P 124/P 188 (0/100%) 0.993 1.145 0.987
Polyethyleneglycol 1.089 1.395 0.951

Figure 4—In vivo localization of poloxamer-based suppository in the
rectum. Poloxamer-based suppository composed of [diclofenac so-
dium/poloxamer mixture (2.5/97.5%)] was added with 0.1% blue
lake and was administered into the rectum of a rat. At 5 min (A) and
4 hr (B) after administration, the rectum was sectioned. The sup-
pository is shown in blue.
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