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Improvement of Dissolution Rate of Mefenamic Acid by
Roll Mixing with Sodium Lauryl Sulfate
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College of Pharmacy, Kyung-Hee University, Seoul 130-701, Korea
(Received December 2, 1992)

Dissolution rate of practically insoluble mefenamic acid was improved by roll mixing with sodium
lauryl sulfate (SLS) or polyvinylpyrrolidone (PVP). The dissolution rate of the drug roll mixtures
with SLS was superior to that of roll mixtures with PVP. The maximal dissolution rate was found
in the roll mixtures system with SLS content of 60%. The dissolution rate of mefenamic acid roll
mixtures with SLS content of 60% reached to the maximum value after 10 min of roll mixing.
The transport of roll mixtures with SLS across rat jejunum was studied by the perfusion method
using everted rat jejunum in vitro. The absorption rate of roll mixtures was superior to that of

mefanamic acid.
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Table 1—Percent Dissolved of Mefenamic Acid from Va-
rious Physical and Roll Mixtures with SLS in Water

% Dissolved
10 20 30
191 224
254 315
3.10 3.60
342 387
480 5.80
520 6.28
622 701
6.80 745

Systems SLS %
YSIems SLS 7 60 90 min.

255 273
351 3.80
400 435
435 470
650 7.00
723 810
791 893
865 9.20
720 785 910 990
770 840 9.80 10.60
860 940 1091 1191
9.23 10.01 1150 12.34
9.91 10.62 12.00 12.89

0 5
0.00 1.10 1.40
000 127 1.75
0.00 1.85 2.40
0.00 195 2.55
0.00 2.35 3.61
0.00 255 3.62
0.00 391 478
0.00 550 6.05
0.00 592 6.49
0.00 620 6.85
0.00 6.70 7.50
0.00 7.00 7.92
0.00 8.00 8.88

MA only
Physical

25
50
60
70
80
90
25
50
60
70
80
90

mixture

Roll
mixture
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Figure 1—Dissolution profiles of MA from various phy-
sical mixtures with SLS in water.

2TaMA m 0%

10]® 25% 0 80%

o 50% a 90%

& 60%
i} %
N /

% Dissolved

O v 1] M T L M
2 3 4 5 6

v/ Time (min)

Figure 2—Dissolution profiles of MA from various roll
mixture systems with SLS in water.
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Table H—Percent Dissolved of Mefenamic Acid from
Various Physical and Roll Mixtures with SLS in pH 6.8
Phosphate Buffer Solution

% Dissolved

Systems SLS %
5 10 20 30

60 90 min.

MAonly — 000 308 421 640 7811000 10.66
Physical 10 0.00 987 12.16 16.18 1829 2352 26.24
mixture 20 0.00 10.08 13.00 17.04 20.00 2487 27.07
30 000 1144 14.20 1852 2106 2529 27.34
40 000 12.04 16.03 20.05 2358 2631 28.71
50 0.00 1245 1666 21.12 2500 2705 29.34
60 000 13.75 17.54 2253 2650 3053 31.50
Rolt 10 0.00 44.34 5120 61.08 67.82 7039 71.13
mixture 20 000 4687 5550 67.29 7508 7982 82.03

30 000 53.13 60.09 70.24 7666 81.07 83.34
40 000 5897 6555 74.08 80.50 8555 86.93
50 0.00 6255 69.21 77.00 83.15 87.71 90.13
60 000 6545 71.71 79.29 8554 9052 91.97
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Figure 3—Dissolution profiles of MA from various phy-
sical mixtures with SLS in pH 6.8 phosphate buffer solu-
tion.
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Figure 4—Dissolution profiles of MA from various roll
mixtures with SLS in pH 6.8 phosphate buffer solution.
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Figure 5—Dissolution profiles of MA from various phy-
sical mixtures with PVP in pH 6.8 phosphate buffer so-
lution.

Table III—Percent Dissolved of Mefenamic Acid from
Various Physical and Roll Mixtures with PVP in pH 6.8
Phosphate Buffer Solution

% Dissolved
5 10 20 30 60 90 min.
MAonly — 000 308 421 640 7.811000 1066
Physical 10 000 313 462 646 806 1080 1329
000 397 519 741 9001261 1482
000 418 599 800 960 1308 1508
000 522 661 888 10551392 1571
000 619 761 982 1158 1480 16.18
000 667 821 1040 1202 1535 1697
000 424 640 959 12.00 1680 19.87
000 476 7211015 12211740 2029
000 548 7.72 10.80 1319 1800 20.71
000 639 8711182 1400 1879 2150
000 6.78 920 1240 14.82 1983 23.18
000 741 1001 1358 16.39 22.00 2587

Systems SLS %
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Roll
mixture
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Figure 6—Dissolution profiles of MA from various roil
mixtures with PVP in pH 6.8 phosphate buffer solution.
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Figure 7—Effect of mixing time on dissolution rate of
MA with 60% SLS in pH 6.8 phosphate buffer solution.

Table IV—Effect of Roll Mixing Time on Dissolution Rate
of Mefenamic Acid with 60% SLS in pH Phosphate Buffer
Solution

Mixing time % Dissolved

(min) 0 5 10 20 30 60 90min
000 1375 1754 2253 2650 3053 3153
000 3929 4523 5352 5895 64.39 69.77
0.00 5463 6149 7005 7698 8124 8221
000 6134 6745 7503 81.13 8650 8797
000 6429 6996 77.59 8398 8697 8887
000 6545 75.71 8529 8854 9052 9197
000 6929 7652 86.84 89.92 9166 93.03
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Table V—Percent Dissolved of Mefenamic Acid in 0.5%
SLS Solution

% Dissolved

Systems

5 10 20 30 60 90min

MA?P 0.00 560 845 11.66 14.61 19.34 2192
20%-PM? - 0.00 11.66 14.21 1845 21.03 26.82 28.34
20%-RM®  0.00 64.29 69.73 76.71 82.50 87.13 88.03
30%-PM  0.00 12.76 16.06 20.18 2343 30.58 33.17
30%-RM ~ 0.00 66.87 72.09 79.58 84.97 89.13 90.50

DMefenamic acid. ?Physical mixture. ¥Roll mixture
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Figure 8— Dissolution profiles of MA in 0.5% SLS solu-
tion.
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Figure 9—The effect of SLS on mefenamic acid trans-
port across rat jejunum in vitro.
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Table VI—Effect of SLS on Mefenamic Acid Transport Across Rat Jejunum in vitro
Systems % Dissolved
0 10 20 30 40 50 60 920 120 min
MA 0.00 10.65 1245 14.79 17.58 20.89 25.12 44.67 70.79
60%-SLS RM 0.00 2040 2344 26.61 30.20 3467 39.36 57.81 85.73
70%-SLS RM 0.00 22.67 25.70 29.17 33.11 37.58 42.66 61.66 89.98
80%-SLS RM 0.00 2173 30.90 34.67 38.46 42.66 47.86 67.61 93.65
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Figure 10—X-ray diffraction patterns of various systems containing mefenamic acid.
(1) Mefenamic acid, (2) SLS, (3) PVP, (4) 20%-SLS physical mixture, (5) 60%-SLS physical mixture, (6) 20%-SLS
roll mixture, (7) 60%-SLS roll mixture, (8) 20%-PVP physical mixture, (9) 60%-PVP physical mixture, (10) 20%-PVP
roll mixture, (11) 60%-PVP roll mixture, (12) Roll mixing time: 5 min, (13) Roll mixing time: 30 min, (14) Roll mixing

time: 60 min, (15) Roll mixing time: 90 min
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