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Dissolution Behavior and Relative Bioavailability of
Commercially Available Sulfisoxazole Tablets in Humans

Ik-Bae Koh and Yong-Bok Lee
Coilege of Pharmacy, Chonnam National University
(Received August 20, 1987)

Dissolution characteristics and urinary excreted amount of commercially available three brands
of sulfisoxazole tablets were investigated in order to elucidate the in vitro-in vive correlations
and relative bioavailability in humans. All the tablets tested met the K.P. IV and the USP XXI speci-
fications for tablet weight variation, content uniformity, disintegration and dissolution. The disinte-
gration and dissolution rate constants of sulfisoxazole tablets in pH 2.0 HCI-KCI buffer were re-
duced more significantly (p<(0.05) than those in diluted HCI (1- 12.5) and pH 6.5 phosphate buffer. It
seemed to be attributed to the pH dependent solubility of sulfisoxazole. We could see that the relative
bioavailability of brand B to sulfisoxazole powder was about 90% and that its value was higher than
those of other two brands from the urinary excretion data obtained from eight healthy male volun-
teers by means of Latin square cross over design. No useful correlation was observed between the in
vitro and in vivo studies in this experment.
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Table I— In Vitro Test Data* for Sulfisoxazole Bioavailability Study.

Brand Relative standard Content Disintegration Hardness?
deviation of weight (%) uniformity (%) time (min)* kg)

A 1.7 99.4+2.2 7.8+1.0 4.1+0.8

B 1.8 101.2+1.9 5.8%0.7 3.8+0.9

C 1.2 100.9+2.3 3.90.8 7.2£0.9*

. . R A
@ The values are the average of six determinations using Monsanto hardness tester.
Mean £S.D. *p<0.05 among each other.

1007
80 e
E 60
&
E 40
=
n pH 2.0 HCI-KCI buffer pH 6.5 phosphate buffer

dil. HC1 (1—12.5)
20

Time (hr)
Figure 1—Plots of percent Wt/W versus time by the basket method in K.P.IV.

Key: o, powder; o, brand A; [J, brand B; m, brand C.
W; and W. mean the dissolved amount of sulfisoxazole at time t and 12hr, respectively. Each data point represents

the mean.

100 {
dil. HCI (1—12.5) pH 2.0 HCI-KCI buffer pH 6.5 phosphate buffer

Percent undissolved (log scale)

Time ¢hr)

Figure 2—Plots of percent sulfisoxazole undissolved versus time by the basket method in K.P.IV.
Key: 0, powder; @, brand A; 0, brand B; B, brand C.
Each data point represents the mean.
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Table II—Dissolution Characteristics of Sulfisoxazole Tablets.

Sample Mean percent dissolved
in 30 min

T 54{min)

Kdtsso. (hI‘ o )

Kazsin. (min—l)

1 I* Il I n* Il

I n* il I* L I

Powder 90.1 48.2 76.2 2.9 37.5 6.1
Brand A 89.5 33.4 72.1 6.7 56.4 15.1
Brand B 82.2 571 8l.4 6.8 2.2 7.5
BrandC 96.0 875 92,1 2.0 3.1 15

0.146 0.035 0.116 1.108 0.396 0.415
0.105 0.020 0.096 1.897 0.481 0.509
0.106 0.040 0.102 1.048 0.253 0.346
0.196 0142 0173 2.688 0-441 0.458

L anfi III represent the diluted HCI (1 12.5), the pH 2.0 and pH 6.5 buffer, respectively. Txoq is the time taken for
50% dissolved. Ky.and Kyie.mean the disintegration and dissolution rate constants, respectively. Each value

represents the mean.
* p <0.05 between the marked and others.
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Figure 3— Cumulative amount of urinary excreted free
sulfisoxazole vesus time.

Key: o, powder; e, brand A; (1, brand B; m, brand
C.

Error bars represent the standard error of the mean
(n=6).
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Table INI— Urinary Excreted Amount* of Sulfisoxazole Tablets.
Subject

Sample Mean
1 2 3 4 5 6 7 8
Powder 546.3  468.7 580.7 511.1 502.8  560.6 — 9  418.2 512.6+21.3*
928.7) (844.6) (975.5) —  (890.0) (981.1) —  (768.3) (898.0+33.5)
Brand A 398.0  392.2 — 308.3 - 419.4  461.2  350.7  388.3+21.8
(728.3) (698.1) — (573. 4) —  (733.6) (797.9) (648.8) (696.0+3L5)
Brand C 483.5 520.4  555.3  441.2  407.5  498.5  515.4 — 488.8+19, 0*
—  (900.3) (916.2) (785.3) (741.7) (897.3) (891.6) —  (855.4429.8)
Brand C 398. 2 — 428.4  369.4  388.2 — 439.7  402.3  404.4+10.6
(720.7) —  (771.1) (683.4) (722.1) —  (769.5) (702.1) (731.2+13.7)

Sulfisoxazole was administered orally at a dose of 1.0g to human. Each value represents the urinary excreted amount
of free sulfisoxazole for 24 hours and total sulfisoxazole is represented with parenthesis.
% missing data. *Mean+S.E.. * p<0.05 between remarked brands and brand A, C.
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Table V— In Vitro-In Vivo Correlations.

Al B AeiAlo]8-g0] 88~90% HEE u}
2 5 AAl vlse] folA (p<0, 05) U £ Correlation Correlation coefficient
I I I1I
Table IV—Relative Bioavailability* of Sulfisoxazole Disintegration time -0.8149%

Tablets to Powder. versus hardness

Disintegration time -0.4576 -0.9963* -0.9985*

bi Relzti;i Brand versus dissolution?
ioavailability A B C b 9 _ y
(RBA, %) Tiop? versus (Xu)zy 0.1136 -0.0546 -0.2718
Disintegration rate -0.1703 -0.3519 -0.2894
RBA/) 75.1i4-3 88.1 +2.4* 78.514.5 constant versus (Xu)24
RBA) 80.1+2.2 89.6+3.2* 82.3%3. Dissolution rate -0.8413 -0.7027 -0.8134
Sulfisoxazole powder was considered as standard pro- constant versus (Xu),,

duct of relative bioavailability. ¥ and ; mean the “‘free”
and the “total” sulfisoxazole when RBA was calculated
by the ratio of urinary excreted amount of products to
powder.

#Mean+S.E.. * p<0.05 between brand B and A, C.

I, II and III represent the diluted HCI (1—+12.5), the pH
2.0 and pH 6.5 buffer as the medium, respectively. 4
Percent dissolved in 30 min. ¥ Time taken for 50%
dissolved. 9 Urinary excreted amount for 24hr. 4 Not in-
volved with I, II, III. *p<0.05.
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