« The aim of this work is the preparation of diclofenac sodium microcapsules using
cellulose acetate as a polymer by solvent evaporation technique. Two emulsifiers,
namely polyvinyl alcohol and sodium lauryl sulfate were employed. The prepared
microcapsules were evaluated for their morphology and surface structure, average
particle size, yield, drug loading efficiency, and their release pattern. The release of
diclofenac sodium from cellulose acetate microcapsules was pH dependent. The drug
was released faster in the alkaline medium compared to acidic medium.
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« The emulsion solvent evaporation technique has been widely used for the _ . _ ) : ; :
formulation of different drugs into microcapsules using various polymeric materials . Figure (2): Optical micrograph of  diclofenac sodium- sodium cellulose acetate
This technique is simple and factors affecting microcapsule size distribution and microparticles,F2,Fé.
drug release are easily modified . Our work was undertaken to prepare sustained
release diclofenac sodium microcapsules, by solvent evaporation technique, using
cellulose acetate. The variables affecting the microencapsulation process, namely,
polymer concentration, organic solvent composition and emulsifier type and
concentration were extensively studied, in a trial to optimize the yield, loading
efficiency and release characteristics of the produced microcapsules. We also
Investigated the effect of dissolution media pH on the in vitro release.

Figure(3): Loading efficiency curves at (a) 30 ml methylene chloride- acetone mixture
(b) 50 ml mixture.

100

90

80

70

60
mil:1

w12

* Microcapsules prepared using polyvinyl alcohol (PVA) Lo
Polyvinyl alcohol was used as aqueous phase emulsifier, and the influence of the m12
following formulation variables were studied: a) The aqueous phase volume (distilled

water): 120 and 240 ml. b) The organic phase volume (methylene chloride : acetone

3:2) 30, 50, 80 ml. c) Drug: Polymer ratio 1: 1, 1: 2. d) Polyvinyl alcohol concentration

0.5, 1.0, 2.0% (w/v).

*Microcapsules prepared using sodium lauryl sulfate (SDS)

Sodium lanryl sulfate was used as emulsifier, and microcapsules were prepared

following the formulation parameters that were proven to be optimum in case of PVA.

Hence 120 ml distilled water was used as an external phase and 50 ml as an internal .
phase at D : P ratio of 1:1 and 1:2 using either. a) SDS in two different concentrations g |
0.5 and 1%. b) Mixture of 0.5% SDS and 0.5% PVA. = vl
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The microcapsules were prepared by solvent evaporation method in 250 ml beaker,
using a mechanical stirrer at 400 rom. The calculated amount of the polymer
cellulose acetate (CA) was dissolved in the specified volume of methylene chloride and
acetone followed by dissolving the calculated amount of the drug (DS) to form the
Internal phase. The external phase was prepared by dissolving the specific amount of i S=con i Sece S i S s an i S / |
the emulsifier in 120 ml distilled water. The internal phase was added drop wise to the / Al BEEDE el DR SRl B 1 ik g T 1) P e 8 S s 38 o
external phase, using a 20 ml syringe at a rate of 0.5 ml/min. After complete addition
of the internal phase, methylene chloride — acetone mixture was allowed to evaporate.
The microcapsules were collected by filteration, washed with distilled water, left to
dry at ambient conditions for 24 hrs and stored in a desiccator until used.
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Figure (4): Release of diclofenac sodium-cellulose acetate Figure (5): Release of diclofenac sodium-cellulose acetate
capsules using drug : polymer ratio 1:1 and 30 ml solvent. capsules using drug : polymer ratio 1:1 and 50 ml solvent.
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Figure (6): Release of diclofenac sodium-cellulose acetate Figure (7): Release of diclofenac sodium-cellulose acetate
capsules using drug : polymer ratio 1:2and 30 ml solvent. capsules using drug : polymer ratio 1:2and 30 ml solvent.

Table (4): Microencapsulation parameters of diclofenac sodium-cellulose acetate microcapsules prepared using 0.5%
sodium lauryl sulfate + 0.5% polyvinyl alcohol.
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Figure(l): Production yield curves at (a) 30 ml methylene chloride- acetone mixture (b)
50 ml mixture.
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Figure (8): Release profile of diclofenac sodium-cellulose acetate microcapsules prepared using 0.5% sodium
lauryl sulfate + 0.5% polyvinyl alcohol and 50 ml methylene chloride- acetone mixture.
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Table (3) Loading efficiency values of different diclofenac sodium microcapsules

m—cellulo
aporation te
oroducec
ical ano
d the mea

In the |
edissolu
rface pa
OH depende
adium.




