Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/19/12

For personal use only.

DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 6(1), 49-59 (1980)

INFLUENCE OF A MONTMORILLONITE CLAY ON
THE PROPERTIES OF GRISEOFULYIN TABLETS

James ¥. McGinity and Michael R. llarris
Drug Dynamics Institute, College of Phurwacy
University of Texas, Austin, Texas 78712

ABSTRACT
Direct compression techniques were used to prepare tablets

containing griseofulvin-montmorillonite adsorbates. The rosulting
tablets displayed uniform and consistent properties which compared
Quite favorably with commercial dosage forms coataining micronized
griseofulvin. Dissolution studies were conducted on powdered
samples froa the various tablets and these studies indicated that
the highest levels of griscofulvin in solution after twenty minutes

were found with the griseofulvin-sontmorillonite samples.

INTRODUCT [ON

The absorption and therapeutic efficacy of griseofulvin are
generally recognized as being rate-limited by the dissolution
process in the gastrointestinal fluids. Due to the poor aqueous

solubility of griseofulvin, 15 ug/ml at 37° (1), this antifungal
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drug has been selected for many studies aimed at improving its
dissolution rate and absorption (2-9). Crounse (10) reported that
human blood levels of grissofulvin were variable and could be en-
hanced when the drug was administered in conjuction with high fat
meals. Micronization of griseofulvin to increase the surface
area and dissolution rate has resulted in a reduction of the re-
commended dose necessary for therzpeutic effectiveness. Kraml et
al. (3) found that a 0.5 g dose of micronized griseofulvin pro-
duced serum levels indistinguishable from those producedby a 1.0g
dose of the nonmicronized drug. Chiou and Riegelman (7) reported
that a ten percent dispersion of griseofulvin in a solid matrix
of polyethylene glycol 6000 gave rise to a much higher and more
consistent absorption than that of a wmicronized commerical pro-
duct. Tublets containing micronized griseofulvin and glycol dis-
persions of the drug, are currently the most popular dosage forms
for this antifungal agent,

llowever, the formulation of griseofulvin tablets continues to
present several formulation challenges due to the high dosage
needed, the fine particle size of the drug and the hydrophobic
nature of griscofulvin (11). llarwood and Pilpel (12) proposed
bo;l granuiation of griseofulvin using pelyvinylpyrrolidone as a
granulating agent for the preparation of griseofulvin tablets.
Using a mixture of dicalcium phosphate dihydrate and calcium
phosphato-carbonate complex asthe tablet matrix, Khan and Rhodes

(11, 13) successfully prepared a number of griseofulvin tablet
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formulations by direct compreossion, recompression amd wet grunula-
tion techniques.

The authors have previously reported that surfuce adsorption
of grisecofulvin onto a micronized montmorillonite clay was an
effoctive method of increasing the dissolution rate of the drug
(9). In the present study, the pruperties uf tablets coutaiuning
griseofulvin-montmorillonite adsorbutes are investigated and com-

pared to five marketed tublets containing micronized griscofulvin.

EXPERIMENTAL
Materials - The following materials were used: colloidul magne-
sium aluminum silicate!, griseofulvin?, starch®, sodium starch
glycolate', dicalcium phosphate dihydrate®, magnesiwa stearate®.
All other chemicals and solvents werv reagent grade and were used

as received.

Mgthods - Griseofulvin tablets coutaining griseofulvin-montmoril-
lonite (1:1) adsorbates, were compressed with a Stokes Model F
single punch tablet machine, using 7/16" flat face bevel edpe
punches, The preparation of the drug-cluy adsorbutes (equili-

brated in acetone) has been previously described (9). Four tab-

'%unQ,RJ.thMR,MmMLCT%%S
lAyrest Laboratories, Inc., Rouses Point, NY 12979
*StaRx 1500, Colorcon Co., West Point, PA 19486
“Explotab, Edward Mendell Co. Inc., Carmel, NY 10512
‘Emcompress, Edward Mendell Co. Inc., Carmel, NY 10512
SAlfa Division, Ventron Corp., Danvers, MA 01923
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let formulations were prepared. The formulas for products A and
C appear in Table 1. Ingredients were biended for 20 minutes and
then directly compressed into tablets. YProducts B and D were pre-
pared by recompression of formulas A and C respectively. The
physical and chemical properties of the tablets were compared with
five commerical pgriseofulvin tablets, (Products I, Ii, 11, IV,
and V) containing micronized drug. Since no official dissolution
apparatus is currently available to test griseofulvin tablets, a
comparison test was made of the crushed tablets containing 5 mg

of the drug. Powders from the crushed tablets were passed through

TABLE
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COMPOSTTION OF TABLETS CONTAINING

GRISEOFULVIN-MONTMORILLONITE (1:1) ADSORBATES
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Product A Product C
Griseafulvin-Montaorillonite 250 mg 250 mg
I:1 Adsorbate
Starch 25 mg 25 mg
Sadium starch glycolate 25 ug 30 mg
hicalcivm phosphate dihydrate 201 mg 91 mg
Magnesium stearate 9 mg 4 mg
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a 100 mesh screen prior to the test. The dissolution apparutus

has been described previously (9).

RESULTS AND DISCUSSION

Four directly compressed tablet formulations were prepared
and their properties were examined and compared to commecrcial
tublets containing micronized griseofulvin. The formulas for
Products A and C are shown in Table [. Products B and D consisted
of recompressed tablets made from A and C respectively. Studies
by Khan and Rhodes (11, 13) showed that dicalcium phosphate di-
hydrate was an excellent diluent for griseofulvin tablets and a
similar conclusion was reached from this present stixly. The pro-
perties of the tablets containing the drug-clay adsorbates are
found in Table I1I.

Although both formulas A and C contained in excess of 50%
fines, Loth powder mixes exhihited good flow properties and the
resulting tablets showed excelient weight uniformity. The bevel
edged tablets for all formulas showed low friability values and
no capping was found despite the high pressure used to compress
the tablets. Disintegration was faster in dilute hydrochloric
acid (0.1N than in purified water and Products C and D were tound
to disintegrate in less than onc minute. Slightly faster Jdisin-
tegration times were found with softer tablets. T[or all thc
parameters studied excellent reproducibility in tablet properties

was seen. This was probably due to the uniformity of mean
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weights of the tablets. Recent studies Ly the authors (14) have
shown that high levels of colloidal magnesium aluminum silicate
in suifathiazole tahlets produced slow-release dosage forms.
However, since the clay was coated with griseofulvin in the pre-
sent study, the sodium starch glycolate was added to disintegrate
the tablets. Swelling of the individual clay particles resulted
in the displacement of the weakly bound drug (9).

Table 111 contains s comparison of the properties of commer-
cial griseofulvin tablets containing micronized drug in conver-
tional tablet formulations and as a polyethylene glycol solid

dispersion. Tablet disintegration times varied from 32 sccs.

for Product | to a2 mean time of 708 secs. for P'roduct 1V which
showed the slowest and most variable disintegration times. Al-
though both Products } and V displayed rapid disintegration
times, aggregates were formed as the tablet passed through the
disintegration baskets, This suggested that the dissolution
rates of the micronized drug may have been reduced by the clim-
ping of the tablet components.

Due to the poor solubility of griseofulvin no official dis-
solution test is currently available for tablet dusage forms of
the drug. Walkling et al., (1) have used a hydroalcoholic dis-
solution media and found that convenient volumes of dissolution
fluid could be used, intact dosage forms could be tested and
formulations could be compared without concern for non-sink
effects. llowever, other studies in our laboratory have shown

that the disintegrating properties of the griseofulvin tablets
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shown in Table I werc considerably Jifferent in aqueous and hy-
droalcoholic media.

The dissolution profiles in Fig. 1 show a comparison of drug
release from powdered samples of griseofulvin tablets. Aliquots
of powder containing S mg of griseofulvin werc used for the
dissolution studies. The profiles in Fig. 1 show that the dis-
solution rate of griseofulvin was slowest from Product II with
only 31 percent drug of the available drug in solution after 20
minutes. Product IV after 20 minutes had 48 percent drug in

solution. The powdered sample from the griseofulvin-montmorillo-

5
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Figure 1

Dissolution profiles from powdered tablets containing 5 mg
griseofulvin, in 500 ml aqueous polysorbate 80 solution (0.02%)
maintained at 37° and stirred at 150 rpm. Key: m , Tablet C
(Table 1); @, Product IV; O, Product II.
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nite tablet (Tublet €, Table 1) exhibited 72 percent drug in
solution ufter the sume time period. The dissolution profiles
for Products 1, [IIl and V fell into the region between the
curves for Products II and IV. It should also be pointed out
that dissolution tests employing crushed powdered samples of the
various tablets do not take into account the disintegration
times of the respective dosage forms, which are reported in
Tablies ! and III.

Although the powdered montmorillonite tablets containing
adsorbed griseotulvin produced the highest amount of drug in
solution atter a 20 minute period, the dissalution rate was con-
siderably less than previously seen with adsorbate powders.

This decruase appears toe be due to the physical displacement of
weakly bound drug from the clay particles by the pulverization
prucess used prior to the dissolution test., Recent studies by
the authors have shown that the dissolution rates of griseoful-
vin from montworillonite adsorbates were reduced significantly
by grinding the adsorbate prior to the dissolution test (14).

in couclusion, it has been shown that tablets containing
grisevfulvin-montworillonite adsorbates can be prepared using
dircct compression techniques. The resulting tablets displayed
uniform and consistent properties which compared quite favarably
with commercial dosage forms. Since no official dissalution
test is availabie to compare the intact dosage forms, powdered

samples from the various tablets were used. These studies in-
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dicated that the highest levels of griseofulvin in solution after
20 minutes were found with the griseofulvin-montmorillonite sam-
ples. Further studies in vivo are necessary to verify the sig-

nificance of these results.
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