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STUDIES OF FUROSEMIDE TABLETS II
INFLUENCE OF WET-MIXING TIME, BINDER VOLUME AND
BATCH VARIATION ON DISSOLUTION RATE
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ABSTRACT

The effect of wet-mixing time and the volume of granulating
solution on furosemide tablet quality and in vitro dissolution
rate were studied. The wet-mixing time has shown an effect on the
in vitro dissolution of furosemide tablet formulation. Small varia-
tions in wet-mixing time can be important and effective on the
tablet dissolution. A decrease in the dissolution rate was observed
when the time of wet-mixing increased.

Changes in the volume of granulating solution, when the amount
of gelatin was constant, did not alter the tablet dissolution.

Moreover, the effect of batch variation on tablet formulation
was also investigated. There was no significant differences in the
dissolution of the different batch of furosemide bulk powder.

INTRODUCTION

It is known that some of the generic furosemide tablets might
not be therapeutically interchangable (1). Recent reports have
suggested that drug availability and dissolution of these commer -
cial preparations are variable, especially when the products of
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different manufacturers are compared (2,3,4) and a good correla-
tion between in vitro dissolution and in vivo parameters for furo-
semide tablets has been established (4).

Qur previous work indicated that some of the commercial furo-
semide tablets dissolved slowly and tablet manufacturing methods
affected furosemide dissolution. The best results were obtained
with the wet-granulation process {(5). Therefore a study of the wet-
mixing time, volume of granulating solution and batch variation on
furosemide tablet properties were undertaken in this part of study.

EXPERIMENTAL
Materiqlg

Furosemide (Hoechst AG, Frankfurt), anhydrous lactose (Shef-
field Chem. New Jersey 07071), magnesium stearate (E.Merck, Darm-
stadt). Starch, gelatin and talc were pharmaceutical grade. pH 4.6
acetate buffer (6) was used.

Apparatus

Tablet machine (Korsch EK-0, Berlin), hardness tester (Mon-
santo), spectrophotometer (Varian, Techtron Series 634).

Methods

The standard tablet formulation was: Furosemide 40 mg, lactose
100 mg, corn starch 50 mg, gelatin solution (5 % w/v) 30 % v/w,
talc 8.1 mg, magnesium stearate 5.4 mg per tablet.

Effect of Wet- Mixing Time

A1l the ingredients were dried at 600/2 hrs and sieved. Furo-
semide in 100 - mesh size was used. Powders were mixed in a plas-
tic bag for 5 min and granulated under standard conditions using
5, 10 and 30 min wet-mixing time. The mass was discharged through
an oscillating granulator fitted with a 20 mesh. The granules were
dried for 1 hr at 60° and the lubricant was incorporated by mixing
in a plastic bag before using a 25 mesh screen. The tablets were
compressed on a single-punch tablet machine using 8.1 mm flat-
faced punches.
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Effect of Variations in Binder Volume

Tablets were prepared by the addition of 20 %, 25 % and 30 %
v/w of hot gelatin solution (5 %). Powders were granulated under
standard conditions using 5, 10 and 30 min wet-mixing time.

Effect of Batch Variation

40 mg of furosemid obtained from 2 different manufacturers was
directly filled into size 0 gelatin capsules. Furosemide tablets
were also prepared from 2 different batches designed as I and II.

Tablet properties;

For each formulation tablet properties such as weight varia-
tion, hardness, friability, disintegration time, content uniformity
and dissolution rate were determined as previously described in
our report (5).

RESULTS and DISCUSSION

Influence of Wet-Mixing Time

As indicated in Table I tablet formulations prepared in
various wet- mixing times showed good tablet properties such as
hardness, friability, disintegration time, weight variation and
content uniformity. But an optimum time is needed for mixing the
moistened mass, and prolongation of this period changes the con-
sistency of the mass which looks 1ike quite a thick suspension.
While the amount of granulating solution is constant, the dif-
ference in mojistened mass consistency is directly propotianal to
the wet-mixing time. The prolongation of wet-mixing time, during
the granulation process, had a consolidation effect on bulk powder.

When a constant compression force (A) was applied to the
granules, prepared as mentionned above, an increase in tablet hard-
ness related to the wet-mixing time was observed (Table I, Fig.1)

There was apoor correlation between wet-mixing time and tablet
hardness (r=0.488) but no correlation was observed between dis-
integration time and dissolution rate (r=0.715). When tablets
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Figure 1, Wet-mixing time and hardness
correlation of furosemide tablets

were compressed with granules prepared with different wet-mixing
times but of almost equal hardness (B) prolongation of disinteg-
ration times were observed (Table 2). Wet-mixing time affects the
dissolution rate. t50 values were 5.30 and 11.00 min for 5 min
and 10 min mixed tablet formulations respectively. Dissolution
rate of tablet was related with the time that a change began to
appear in the cosistence of the moistened mass. After this stage
the prolongation of mixing time had no effect on the dissolution
parameters. 5 min wet-mixing time was found as an optimum period.
Qur data on the importance of wet-mixing time is in accordance with
the previous reports (8,9).

Influence of Binding Solution Volume

Physical properties of furosemide tablets prepared by using
different volumes of granulating solution at a fixed gelatin concen-
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Figure 2. Comparison of dissolution profiles of furosemide
capsules and tablets prepared with batch (I) and
batch (II).

Key: Furosemide bulk powders (- - -)
Furosemide tablet (— ——)
Batch I (x———x), Batch II (0——0)

tration, were given in Table 3 and 4. Mixing the mass at different
periods with 30 % binding solution caused dissolution differences.
To examine the importance of binding solution volume 20 %, 25 % and
30 % ratios were investigated. However there was not any significant
effect of these volumes on dissolution times. As shown in Table 5
when 20 % binding solution was applied tyo were 5.00 min and 11.30
min for the mixing times of 5 min and 30 min respectively.
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Difference Related to Batch Variations

Dissolution profiles of capsules prepared from two different
batches of furosemide are shown in Fig.2. Dissolution profiles of
these batches were found quite different from each other (t5O was
more than 60 min for Batch I, and t50 was 48 min for Batch II) and
the contents of the capsules remained as aggregates at the end of
dissolution test. Whereas tablets prepared from different batches
were unaffected and exhibited almost similar profiles. A30 values
were found 71 % and 79.41 % for batches I and II respectively.
The results are summarized in Fig.2. Slow dissolution of capsule
content was not traced to the tablets, as it was reported pre-
viously (1,2), especially granultaion process and compression af-
fected furosemide dissolution.

Results confirm the opinion that during wet granulation pro-
cess of furosemide tablet formulation, wet-mixing time of moistened
mass has a prime importance from the point of tablet dissolution.
An optimum period in wet-mixing process is needed and these findings
can be important in controlling industrial granulations. But dis-
solution was unaffected by the volume differences of binding solu-
tion. The data suggests the need for standardization of process
factors for production of furosemide tablets in order to be able
to correlate dissolution with bioavailability. The contrary, these
brand-to-brand and batch-to-batch differences will cause therapeu-
tic failures.

ACKOWLEDGMENTS

The authors thank to M. Uncel from Biofarma Pharm.Comp. for
the supply of furosemide and also express thanks to A.Suskun and
S. Dincer from Eczacibasi Pharm. Comp. for research facilities
provided.

REFERENCES

1- V.K. Prasad, R.S. Rapaka, P.W. Knight and B.E. Cabana,
Int. J. Pharm. 11, 81 (1982)

RIGHTS L



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/24/12

For personal use only.

2552

M.A.F. Gadalla and A A. Ismail, Pharmazie 36, 553 (1981)

W. Stiiber , E. Mutschler and D, Steinbach, Arzneim Forsch,
32, 693 (1982)

M. Kingsford, N.J. Eggers, G. Soteros, T.J.B. Maling and
R.J. Shirkey, J. Pharm. Pharmac. 36, 536 (1984)

J. Akbugda and A.Giirsoy, submitted for press

Documents Geigy VII th Edition, Published by Ciba-Geigy,
Basel, 1973, p.280

M.H. Rubinstein and E.J. Price, J. Pharm. Pharmac. Supl. 29
5P (1977)

G. Banker, in "Sprowls' American Pharmacy " VII th Edition
L.W, Dittert, eds., J.B. Lippincott Comp. Philadelphia,
1974, p. 362

D. Ganderton and B.M. Hunter, J. Pharm. Pharmac. 23 Suppl.
1S (1971)

RIGHTS

AKBUGA AND GURSOY

i,



