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ABSTRACT

‘The dissolution rate of tolazamide, an oral
hypoglyecemie drug, was studied in dzstzZZed water
as we7Z as solutions of polysorbates and myris at
30°¢C using the beaker method The surfactant con-
centration was increased from 0.001 to 0.5% W/V
in order to study the effect of the surfactant
concentration on the dissolution rate of tolaza-
mide. The relative area under the curve, from
O - 60 minutes (R.A.U.C. ) was used as a para-—
meter to compare the effecg of different surfact-
ants, used at the same concentration (0.59% W/ V),
on the dissolution rate of tolazamide. It was
found that the amount of the drug dissolved was
stgnificantly dependent on the concentration of
each surfactant used as well as the type of the
surfactant. The mechanism of the increcase in the
dissolution rate was also discussed.

INTRODUCTION

Drugs administered orallj in solid dosage forms must
be dissolved before absorption. The dissolution rate of
slightly water soluble medicals is considered to be the
most important factor in the absorption process. Therefore,

a knowledge of the dissolution rate is helpful in the pharma-

ceutical formulations,
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The effect of surfactants on the aqueous solubility of
slightly water soluble drugs has been investigatedl_s. In
a homologous series of surfactants, the cationic agents have
been found to be more effective than the anionics, while the
nonionics are considered to be the most effective ones, Within
certain limits, the solubilization of the polar solubilizates
was found to be favored by more hydrophilic surfactants, On
the contrary, lipophilic surfactants have higher solubilizing
capacities for those non-polar solubilizates, The solubiliz-
ing efficiency for certain solubilizates ha8 been found to
vary directly with the ethylene oxide chain 1ength7.

The present work is an attempt to investigate the effect
of certain non-ionic surfactant solutions (polysorbates and My~
rjgsY on the dissolution rate behaviour of an oral hypoglycemic
agent, tolazamide, Such surfactants, in the correct concentra-
tion, may potentially be formulated in soft gelatin capsule or

compressed tablet dosage forms of tolazamide 80 as to improve

its bioavailability,

EXPERIMNTAL

Materials:
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*
The non-ionic surfactants chosen for the present study were: Poly-

oxyethylene (20) sorbitan monolaurate (polysorbate 20), polyoxyethylene
(20) sorbitan monopalmitate (poysorbate 40), polyoxyethylene (20) sorb-
itan monostearate (polysorbate 60), polyoxyethylene (20) sorbitan monoo-
leate (polysorbate 80), polyoxyethylene (40) stearate (myrj 52), polyoxy-
ethylene (50) stearate (myrj 53) and polyoxyethylene (100) stearate (myrj
59). The oral hydroglycemic agent, tolazamide, was kindly supplied by
Upjohn Co, (USA).

* Atlas Chemical Company, Del. USA,




Dissolution Behaviour of Tolazamide in the Presence
of Certain Non-Tonic Surfactants.

Determination of the Dissolution Rate:

8
The dissolution rate was determined by the beaker method .

The dissolution assembly consisted of a 500 ml . Pyrex beaker immer-
esed in a thermostatically controlled water bath adjusted at 3000 and

a glass stirrer attached to an electrical stirring motor giving the
stirrer a constant speed of rotation of 50 r.p.m. A series of agqueous
solution containing various concentrations (0,001 %, 0.01 %, O.1 9

and 0,5 % W/V) of the selected surfactants were used as dissolution
media, 250 ml, of the corresponding dissolution medium waere placed
into the beaker and allowed to equilibrate’ at SOOC. The stirrer was
immersed in the middle of the dissolution medium and 0.5 om tolazamide
powder, having a particle size range of 90 - IOO.Pm, was sprinkledlover
the surface of the dissolution medium., At certain time intervais, 2 ml
samples were withdrawn.with pipettes provided with a short plastic tub-
ings filled with a piece of cotton and immediately replaced with equal
volume of the dissolution medium., The withdrawn samples were assayed
Spectrophotometrically at 262 nm9 aféer'appropriate dilution with dis-
tilled water., A Shimadzu double beam spectrophotometer (Japan) was
used for this purpose. It has been found that the presence of the
surfactant molecules did not interfer in the spectrophotometric assay

of the drug in the dilution range used.
RESULTS AND DISCUSSION

Dissolution of a sli#htly'water soluble drug is cons-
isered to be a consecutive process, which consists of:
a) Surface interaction leading to the formation of a new
solid-liquid interfsace,
b) solvation of the solid at the interface .
C) transfer of the solvated so0lid into the bulk of the dis-

solution medium, This process could be summarized as

follows:
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Solid surface inter“CtloghSolvent _ Solid solvation

t
mass ranSfeErSolution.

Solvated Solid at the interface

The effect of concentrations and types of some selec-
ted polysorbates and myrjs on the extent of the dissolution
rate of tolazamide has been investigated at SOOC. The conc-

entration of each surfactant used covered the range from below

to above its respective CMC,

The dissolution profiles of tolgzamide are illustrated
in figures 1-7 , The cumulative amount (in mole/L) dissolved

was plotted versus the dissolving time (in minutes).

From these figures it could be observed that during the
first minute , the dissolution rate of tolazamide in the pres-
ence of the different concentrations of the selected surfact-
ants was significantly increased as COmpared with control.

The increase in the dissolution rate, when the concentration
of the surfactant was below its CMC (0,001 % W/V), may be due
to the formation of local association concecntration (LAC) of
the surfactant molecules or due to the adsorption of some sur-
factant molecules on the surface of the solid particles res-
ulting in improving the wettability of the solid by the liquid
and accordingly the effective surface area was actually incr-
eased resulting in an increase in the dissolution rate. When
the concentration of the surfactant used was beyond its CMC
(i.e 0,91 % W/V or more) , the concentration of tolazamide
dissolved was markedly increased. Also, from these figures
it could be observed that as the concentration of the surfac-
tant was increased, the amount of tolazamide dissolved was
correspondingly increased, This increase in the disslution

rate may be explained on the basis that tolazamide molecules

were incorporated within the micellar core, The amount of
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the drug dissolved in the surfactant solution is dependent

on the apparent partition coefficient of the drug between

the micellar and the intermicellar phases. Ag the concent-
ration of the surfactant is increased above its respective
CMC, the apparent volume of the micellar phase will be incr-
eased resulting in an increase in the amount of the drug inc-

orporated inside the micellar core,

From the data obtained, it could be considered that
there was a difference among the dissolution rates of tol-
azamide in the presence of the selected surfactants. This
difference in the dissolution behaviour should give rise to
a difference in the drug bioavailability. From the figures
1-7, it was observed that the amount of tolazamide dissolved
was increased as the dissolving time was increased until it
reached a maximum at about 40 minutes, after which further
increase in time produced no change in the amount of the
drug dissolved. The relative area under the curve from 0-60

*
minutes (R.,A,U.C. ) was used as a parameter to compare

the solubilizing Zfi?ciency of the selected surfactants,

when they were used at 0.5 %4 W/V., The trapezoidal method
was used to calculate the area under the curve,

From Table 1, the surfactants could be ranked in a decreas-
ing order, according to their solubilizing effect as follows:

polysorbate 20 > polysorbate 80 > polysorbate 40 > polysor-
bate 60 > myrj 59 > myrj 53 > myrj 52.

The solubilizing effect of polysorbates, having the
same polyoxyethylene chain length and differ mainly in the
hydrocarbon chain, was greater than myrjs which are charact-

erized by having the same lipophilic group and vary in the

hydrophilic portion, With myrjs the amount of tolazamide
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dissolved was markedly increased as the number of ethylene
oxide units was also increased, This observation revealed
that most of tolazamide molecules tend to be concentrated
in the palisade layer of the micelle, As regard to the ef-
fect of polysorbates on the dissolution rate of tolazamide
it was found that the most enhancing effect was attained in
the presence of polysorbate 20, This could be explained on
the assumption that the molar ratio betwéen,the hydrophilic
portion and the lipophilic one is much greater in polysorb-
ate 20 than in the other tested polysorbates. Finally, it
appears that the micellar size and structure formed with

different surfactants have played an important role in the

observed enhanced dissolution rate.
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Table 1, A,U.,C. and R.A.U,C., for the Dissolution Behaviour of
Tolazamide in 0.5 9% W/V of DAfferent Non-Ionic Sur-
factants at 30°C and 50 r.p.m.

Surfactant A, U, C, R. A, U, C,
Polysorbate 20 4005 2,563
Polysorbate 80 2895 | 1,853
Polysorbate 40 2660 1,702
Polysorbate 60 2325 1,488
Myrj 59 2280 1,459
Myrj 53 2245 1,437
Myrj 52 2160 1,382

N.B, The A,U.C, for the control = 1562.5
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Fig1: Polysorbate 20
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Fig.2: Polysorbate 40
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Fig.4: Polysorbate 80
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FIGURES (1-4). DISSOLUTION BEHAVIOUR OF TOLAZAMIDE
IN PRESENCE OF CERTAIN POLYSORBATES.
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FIGURES(5—7) DISSOLUTION BEHAVIOUR OF TOLAZAMIDE IN

PRESENCE OF CERTAIN MYRJS.
Key: as in figs. 1 - 4.
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