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ABSTRACT

Double emulsions (w/o/¥) were prepared by two steps
eguisification procedure using Isopropyl myristate as the oily
phase,  Ihe influence of the Inner aqueous phase volume and
enulsifier concentration on the release characteristics of either
caffeine or mebeverine hydrochloride from the prepared emulsions was
studied.  For the purpese of comparison, the release of each drug
from either o/w or w/c emulsion was Investigated,  The results
showed that the release of both drugs from w/o/w emulsions wkas
independent on the Inner agueous phase volume.  The release of
pebeverine hydrochloride was sustained from either w/o/w or w/o
epulsions while that of caffeine was not significantly retarded as
indicated by the amount released after 24 hours, Increasing the
concentration of the hydrophilic emulsifier (Tween 28) had a little
effect on the release of both drugs from w/o/w emulsions. On the
other  hand, the release of mebeverine hydrochloride was more
prolonged on 1ncreasing the concentration of the lipophilic
egulsifier (Span 88), while the release of caffeine was not signif-

icantly retarded.




INTRODUCTION

The preparation of w/o/w enulsion was previously
The ability of w/o/u

epulsions to entrap materials is one of their most use-

described by Matsumoto et all+?.

ful assets. In medicine, w/o/w enulsions have been in-
vestigated to prolong drug released, N/o/w emulsions
possess many of the advantages of w/o emulsions but, in
addition, have a low viscosity, due to the lower vis-
costty of the aqueous external phase, which makes then
gore convenient to handle and use, espeﬁially to in-

jectd. Davis) pointed out a large number of factors
that  affect the

characteristics of emulsions.

stability and drug release
The release of drugs
from w/o/w emulsions is controlled by all the factors
controlling the release of drugs from simple emulsions
such as the nature and concentration of the oil and

surfactants, internal phase volume, droplet size and
also by a number of factors specific to w/o/w systemsﬁ.

In the present work, caffeine and mebeverine hy-
drochloride were used as model drugs. They were en-
trapped separately in the inner agueous phase of w/o/w
Then,

the release of these drugs was investigated.

emulsions, the effect of different factors on

In addition, the release of the above mentioned
drugs from w/o and o/w emulsions was also conducted in
order to determine the effectiveness of w/o/w emulsion

in sustaining the release of drug.
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EXPERIMENTAL

Materials
Tween 20 and Span 80 (Atlas Chem. Ind, USA). Iso-

propy! nmyristate (Aldrich Chem. Co., 940 West Saint
Paul Avenue, Nilwakee, Wisconsin 53233 USA), Mebever-
tne hydrochloride (Duphar, B.V. Weesp, Holland). C(af-

feine, Nerck, West Germany). Double distilled water.

Equipment

Atomic absorption flame emission spectrophotometer
(R.A. 648-138, Shimadzu, Japan). Homogenizer, type NP
382 and power supply unit, type ST-2 (Nechanika Precyz-
ina, HWarszawa, Poland). type HN5
(Poland). Cellulose dialyzer tubings, molecular weigqht
cutoff 16000, flat width 25 nmm, diameter 15.9 mm
(Arthur H. Thomas Co., Philadelphia, USA)

Hagnetic stirrer,

Preparation of emulsions
¥/0/% emulsions were prepared by a two-step emul-

sification procedure according to Matsumoto et all

In the first step a w/o emulsion was prepared by the
homogenization method. The aqueous phase was nixed
with isopropyl myristate containing a specified concen-
tration of Span 80 and the phases were homogenized for
> minutes at 7080 rpm. In the second emulsification

step, specified amount of the freshly prepared w/o

emulsion was dispersed into specified amount of an
then,

enulsified using magnetic stirrer for 15 minutes fol-

aqueous solufion of Tween 20. the nixture was
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lowed by homogenization at 7880 rpm for 38 seconds at
259C,

homogenization at 7888 rpm for 5 minutes.

Simple o/w and w/o emulsions were prepared by

Release Studies

Caffeine and mebeverine hydrochloride were sepa-
rately 1incorporated into the inner aqueous phase of
w/ofw enulsion during the preparation of w/o emulsion

In

the drugs were incorporated info the aqueous

in definite concentrations. case of w/o or o/w
enulsions,
Cellophane dialysis tubing was
in distilled

After preparation of the

phase of the enpulsion.
washed several times and left soaking
water overnight before use.
~ bag, Sml of emulsion was pipetted to the bag which is
double tied at each end.
of water at 25°C.

with a magnetic stirrer bar.

The bag was placed in 188 ml
The dialysis solution was agitated
A 5 nl of the dialysis
solution was withdrawn at appropriate intervals and

replaced by 5 nl of fresh water to maintain the volume

constant. The amount and percentage of caffeine and
gebeverine hydrochloride released was determined
spectrophotometrically at 273  and 262  nm,

respectively7*a.

RESULTS AND DISCUSSION

The influence of the inner aqueous phase volume

ratioc (8 w/o) on the release of drugs was studied.

Table
feine

| and Fiqure 1 show the release patterns of caf-
and mebeverine hydrochloride from w/o/w emulsions

[t

found that higher release rates of caffeine, after

as a function of the 1inner aqueous phase volure.
Was
4 hours, were obtained when 8 w/o was at 0.4 followed
by that at @ w/o ©.3and 8 w/o 9.5. While after 24
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hours the difference 1in the released amounts was in-

significant, In the case of mebeverine hydrochloride
there was no significant difference in the released
amounts during the first 4 hours of dialysis, a higher
amount of the drug was released at @ w/o 0.3 after 24
(Table 1).

lease of either caffeine or mebeverine hydrochloride

hours These results indicate that the re-
from w/o/w emulsion is independent on the inner aqueous
phase volume. This assumption is in agreement with
those results obtained by Fukushima et al? who found
that the release of cytarabine from w/o/w enulsions
prepared with oily lymphographic agent was independent

on the inner aqueous phase volume,

Then, the

lipophilic emulsifier (Span 88) on the release of caf-

influence of the concentration of

feine and mebeverine hydrochloride from w/o/w enulsion
was investigated (Table 2 and Fiqure 2). In case of
caffeine, there was no significant =ffect on the re-
lease of the drug when the concentration of the
Lipophilic emulsifier (Span 89) was increased from 5 to
13%  (w/v).

Ine hydrochloride was significantly reduced as the con-

On the ofher hand, the release of mebever-

centration of Span 8@ was increased. The percentage
amount released of mebeverine hydrochloride after 24
hours was reduced from S5 to 37.5 on increasing the
concentration of Span 88 from 5 to 15% (w/v) (Table 2).

This finding is in agreement with that reported by
fhitehill® who polnted out that increasing the viscos-

1ty of the oil phase retards the diffusion of the en-

trapped drug molecules. In the present investigation,

increasing the concentration of Span 89 increased the

viscosity of the oil phase and hence the release is di-

minished.

In addition, increasing the concentration of




the lipophilic emulsifier was found to give higher
yleld of wfo/w drops and consequently the amount of

drug already entrapped in the inner aqueous phase was

increased.

Horeover, the release of caffeine and mebeveripe
hydrochlcride from w/o/w emulsions as a function of the
concentration of hydrophilic emulsifier (Tween 20) was
studied (Table 1 and Figure 3).

crease 1n the released amount of either caffeige or

No significant in-
mebeverine hydrochloride could be demonstrated on in-
creasing the concentration of Tween 20 from 2 to 4%

W/v, after 4 hours. These results are in agreement
with that pointed out by Fukushima et alll,

ported that the concentration of the hydrophilic emui-
sifier (HCo - 60) had a little effect on the release of

cytarabine from w/o/w emulsion.

who re-

On the other hand, the release of either caffeine
or mebeverine hydrochloride from simple o/w and /o
exulsions in comparison with that from multiple w/o/w
enulsion was investigated (Table 4 and Figure 4).
Higher rates of release after 4 hours were noted for
both drugs from of/w emulsions in comparison to that
tron w/o/w and w/o emulsions where a comparatively slo
release was obtained. But noc significant differénce In
the released amount of caffeine from o/w, W/o/u and w/o
On the other hand,
the amount released of mebeverine hydrochloride after
!4 hours were T1.3, 55 and 33.3% from o/w, w/o/w and

W/o emulsions, respectively,

enulsions after 24 hours (Table 4),

These results indicate

that the second step of emulsification enhanced, to

some extent, the release of drug from w/o/w emulsions.
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Al the above wmentioned results showed that mebeverine
hydrochloride release at slower rates in comparison to
The difference infthe released

caffeine (Figqure [-4),

amounts of mebeverine hydrochloride and caffeine from
(Table {4} that

nebeverine hydrochloride molecules diffuse at slower

simple  w/o emulsions indicates
rate through the oil phase than that of caffeine. This
finding can account for the difference in the released
amounts of the two drugs from w/o/w emulsions. These
results are in accordance with that pointed out by
Fukushima et ald, Who reported that the permeability
through the oil phase of w/o/w emulsions was different

among  drugs. S-fluorouracil,  which both
hydrophilicity and lipophilicity and small molecular

has

welght, permeated so fast that the release was com-

pleted within one hour. Permeation of cytarabine and
glucose, which have high hydrophilicity was sustained
for a long time.  Peplomycin, which has high hy-
drophilicity and much higher molecular weight, hardly
permeated through the oil phase of w/o/w emulsion. In
the present investigation and on the above basis, caf-
feine molecules which are nonionizable, have the lower
molecular weight (K.H. 194.2) and lower hydrophilicity
are expected to diffuse at faster rate than that of
mebeverine hydrochloride which are ionizable, mors hy-
drophilic and have the higher molecular welght (K.¥.

466.90).

Finally it can be concluded that retardation of
the release of any drug entrapped in an w/o/w enulsion
15 mainly dependent on its physicochemical characteris-

tigs .
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