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COATING OF MICROPELLETS CONTAINING SODIUM SALICYLATE USING FLUID-BED
METHOD

FLUID-BED YONTEMI KULLANILARAK SODYUM SALISILAT ICEREN MIKROPELLETLER]N
KAPLANMASI
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The aim of this study was to develop suitable micropellet
Sformulations which contain sodium salicylate as a model
drug by using Fluid-bed method. With in-process and
quality controls that were conducted during these
procedures, the investigation of the productivity and
efficiency of the products was also aimed.

Micropellet formulations which contain sodium
salicylate could have irritating effect to the stomach,
so micropellets were enteric coated in order to have
a smooth surface and also to release drug in the intestinal
tract.

The release of drug from micropellets was exarmined
by dissolution rate studzes and kinetic equations were
analysed.

Bu calismada Fluid-bed yontemi kullamlarak model
etken madde olarak segilen sodyum salisilat ile uygun
mikropellet formulasyonlarimn saptanmasina calisimistur.
Bu islemler sirasinda yapilan in-process ve kalite
kontrolleri ile liriinlerinverimliligi ve amaca uygunlugunun
incelenmesi hedeflenmistir.

Mikropelletler, midede tahris edici olan sodyum
salisilatin barsakta acimasin ve daha diizgiin bir yiizeyin
olusmasim saglanmak amact ile enterik kaplanmag-
nr.

Mikropelletlerden etken madde ¢ikisi ¢oziinme hizi
deneyleri ile incelenmis ve sonuclar kinetik olarak de-
Zerlendirilmigstir.
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Introduction

Micropellets have been used to describe a
variety of systematically produced, geometrically
defined agglomerates obtained from diverse
starting materials utilizing different processing
conditions (10). Pelletization is an agglomeration
process that converts fine powders or granules
of bulk drugs and excipients into small, fre-
eflowing, narrow particle size distribution,
spherical or semi-spherical units, referred to
as micropellets. Micropellets range in size,
typically, between 0.5-1.5 mm, though other
sizes could be prepared, depending on the
processing technologies employed. Micropellet
mixtures are easily made homogeneous and
packed uniformly, thereby alleviating handling
and packaging problems.

Pelletization enables incorporation of in-
compatible active substances into the same
product, or even into the same micropellet,
by situating the active substances in different

layers and/or by separating the layers from

each other with coating. Furthermore, whole
micropellets are easy to coat with polymers,

which offers a practicable method to control
the site and rate of drug dissolution in the
gastrointestinal tract (9,11). Specially signi-
ficant, however, is the role which micropelleted
products play when ingested into the body,
when they are formulated as multiple unit
formulations in controlled-release preparations,
micropellets maximize drug absorption (6),
reduce variations in gastric emptying rate and
over-all transit times(3), eliminate local irritance
or anesthetizing effect of a drug and avoid
dosedumping. Consequently, pelletization, the
manufacturing of micropellets, has been the
subject of intensive research both in terms of
innovative formulation and process equip-
ment(10).

Materials

Sodium salicylate 149 um (Merck), which is a useful
analgesic and has anti-inflammatory and antipyretic
properties, was selected as a model drug. The additives
used were: lactose (Sigma), Aerosil 200 (Degussa),
Avicel (microcrystalline cellulose pH 101, FMC Co.
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Ltd). Polyvinylpyrrolidone  (PVP-25, Basf),
hydroxypropyl methylcellulose (HPMC, Sigma), gelatin
(DGF), Eudragit NE 30 (polymethacrylate, R6hm
Pharma) were used as binder solutions. Polymers used
for coating were acrilic resins (Eudragit L 100 and
Eudragit S 100, Rohm Pharma). Triacetine (R6hm
Pharma) was used as plasticizer. All solvents were of
analytical grade.

Methods

Preparation of micropellets

In our study, fluid-bed equipment (1) which was
modified to work with small amounts, has been used.
The device had a capacity to hold nearly 100 g of product.
As shown in Table 1 micropellet formulations have
been prepared using various excipients and binders.
The purpose is to select the formulation providing the
best sphericity.

Table 1. The formulations of micropellets prepared
with sodium salicylate (The amounts are given
as per cent)

Formu- | Nasali- |Lactose |Aerosil |Avicel | Binder
lation cylate 200 |pH 101| solution

F1 80 20 1 - 3%PVP

F2 80 20 1 - 5%PVP

F3 80 20 1 - 10%PVP

F4 80 10 1 10 10%PVP

F5 80 10 1 10 3%HPMC

F6 80 10 1 10 | 5% Eudragit
NE 30

F7 80 10 1 10 5% Gelatin

The particle size distribution and mean particle diame-
ter

The size distribution of the micropellets was evaluated
by a sieve analysis technique using a series of 1500-
125 um sieves (Retsch Analysensieb ASTM). The sieves
were shaken with an automatic sieve shaker for 10
min.

The mean micropellet diameter dpy, (Lim) was calculated
by the following method of Meshali et al. (8).

dp =

> xj/d;

Where xj = weight of a given fraction (g)

dj = mean geometrical diameter of granules
of a given fraction which is equal to Vdjxdy, where
d1 and dy are the opening sizes of the two sieves retaining
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in between a given size fraction.

Bulk density of micropellets

Bulk densities were determined by averaging the weight
of three separate samples from each batch required to
fill a 100-ml graduated cylinder without being tap-
ped. ’

Friability of micropellets

10 grams of micropellets were placed in a friabilitor
(2) at 25 rpm for 4 min. The weight of the micropellets
then was compared to the initial weight. Friability,
expressed as a percentage, was determined as the fraction
that passed through the sieve.

Repose angle of micropellets

The angle of repose of the micropellets was determined
by the fixed height and free standing cone method.
The height of the funnel was maintained at 10 cm and
the average internal diameter of the funnel stem was
0.9 cm. 20 grams of the micropellets were poured gently
through the vertical funnel until the apex of the cone
pile just touched the tip of the funnel.

The repose angle (J) was determined using the
following equation : tan @ = pile height/pile radius.

Coating of micropellets

The coating process was-performed in a fluid-bed
column (7). The coating dispersion was supplied and
atomized from the top of the column at a rate 8 ml/
min. The inlet air temperature was set at 50°C. The
coated micropellets were dried in the column for 10
min after completion of the coating process. The
percentage of the coating applied to the 354-707 um
micropellets, based on the weight increase of the uncoated
micropellets, was calculated in terms of the total weight
of the coated micropellets. Micropellets obtained from
formulation F4 with fluid-bed method have been coated
with acrylic resin in ratios of 20% and 30%. In order
to achieve the release of sodium salicylate from the
coated micropellets in the intestinal tract, we used
Eudragit L 100 and Eudragit S 100 in etanol: isopropanol
(60:40) mixtures as coating solutions and also triacetine
was used as the plasticizer.

Dissolution testing

In vitro drug release from coated micropellets was
measured using USP XXI dissolution apparatus 1 at
a basket rotational speed of 50 rpm. Hydrochloric acid
solution at pH 1.2 and phosphate buffer at pH 7.2 were
used as the dissolution media. The drug released in
the medium was determined by means of UV spect-
rometry.

Results and Discussion

In this study, conventional fluid-bed method
has been chosen to develop and then to coat
micropellet formulation.

In micropellet production, the design of the
formulation is as importanat as the method
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chosen. In order to provide spheronization
which is an important parameter in micropellet
production and to obtain efficient micropellets,
we tried to determine a main formulation(10).
As shown in Table 1, micropellet formulations
have been prepared using various excipients
and binders. The physical properties of
fluid-bed micropellets are strongly influenced
by the binder and the binder concentration.
An increase in the binder concentration
increases the binder adhesiveness.

It is known that when the viscosity of the
binder solutions is increased, solvents evaporate
more slowly and thus the particles obtained
are tight with suitable friability. The friability
of the micropellets is decreased with increasing
binder solution concentration(4). As shown
in Table 2 less friable micropellets have

been obtained in formulation F3 when compared
to formulations F1 and F2. Among the for-
mulations, where various binder solutions
were used and which contain Avicel pH 101,
formulation F6 where Eudragit NE 30 was
used as a binder has been more friable. Although
formulation F7 showed less friability, it has
not been found successful because of having
rough surface and small particle sizes.

As a result of bulk density controls, no big
differences have been obtained among mic-
ropellets (Table 2). However the bulk density
is highly dependent on the surface characteristics
of the micropellets.

In flow property controls performed with
the formulations available in Table 2, the best
flowability has been shown by F3 and F4
formulations from which smooth surfaced and

Table 2. The pharmaceutical controls of micropellcts (n=3)

Controls Fl F2 F3 Fd FS F6 F7
Friability

(%) 2.93+0.17 1.67+0.89 0.95+0.13 0.98+0.26 1.01+0.84 1.52+0.15 |0.86+0.18
Bulk density

(g/ml) 0.44+0.03 0.48+0.03 0.49+0.08 0.51+0.06 0.36+0.09 | 0.41x0.05 | 0.34x0.11
Repose angle

(D) 32.86+0.10 | 32.44+0.21 |30.12+0.19 | 29.87+0.33 34.53+0.37 | 33.74+0.46 | 34.90+0.57
Averagce
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Fig. 2. The particle size distribution prepared with F4,
F35, F6 and F7 formulations of micropellets
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more spherical micropellets were obtained.

As a result of the physical controls, the
most suitable properties have been shown by
formulation F4 which contains Avicel pH 101
to increase sphericity and where 10% water
solution of PVP was used as the binder soluti-
on. s

Micropellets are dosage forms with certain
sizes. In Table 2, the particle size distributions
of micropellets obtained from the formulations
are established. The results are show in Figs
land 2. At the formulations F1, F2 and F3
which were prepared with different ratios of
PVP, larger particles have been obtained as
a result of the increase in the concentration
of the binder. Then Avicel pH 101 was added
to the formulations in order to increase
spheronization and also various binder solutions
(gelatin 5%, HPMC 3%, Eudragit NE 30 5%,
PVP 10%) with different ratios were studied
for acceptable particle size distribution of
micropellets. The optimum particle size
distribution has been obtained in formulation
F4.

Coating of micropellets

When the surface properties of coated
micropellets were investigated under mic-
roscope, it has been established that their
surfaces were more proper and smoother. Flow
propertics of the micropellets, which have been
coated and thus had smoother surfaces, have
also increased.

In particle size analyscs of coated micropellets
it has been observed that the particle size
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Fig.3. The particle size distribution of coated micro-
pellets and uncoated micropellets
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increased in ratio to coating (Fig. 3).

After the coating procedures carried out in
ratios of 20% and 30%, it was determined
with dissolution rate studies that the release
rate of drug from the coated micropellets was
controlled by the thickness of the film formed
on the surfacc of micropellets(5).

When the results of dissolution rate studies
of micropellets were cvaluated, it was observed
that in hydrochloric acid solution at pH 1.2
adefinite difference between micropellets coated
in ratios 20% and 30% appcars with regard
to dissolution periods dependmg on the amount
of coating (Fig. 4).
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Fig. 4. The dissolution rate profiles obtained from
the coated micropellets prepared from F4
formulation in pH 1.2 buffer solution

The difference of thickness of the film has
not occured during dissolution rate studies as
using the pH-rcsistant matcrial for a film coating
process. The dissolution rate characteristic
of coated micropcHets fitted the zero order
kinetics as in the case of rescrvuar systems.

As aresult of dissolution rate studies per-
formed in phosphate buffer at pH 7.2 the drug
was released completely from the micropellets
coated in the ratio of 20% after 120 minutes
while for the ones coated in the ratio 30% this
period was 210 minutes. Thus the coating per
cent affected the relase period. Since the coating
matcrial dissolution in phosphate buffer at pH
7.2 was retarded the release of drug was
prolonged in proportion to the thickness of the
coating (Fig. 5)
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Fig. 5. The dissolution rate profiles obtained from
the coated micropellets prepared from F4
formulation in pH 7.2 phosphate buffer solu-
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Fig. 6. The consccutive dissolution rate profiles of
micropellets coated at 30% ratio first in pH
1.2 and just after in pH 7.2 buffer solution

The release of drug from coated micropellets
occured on two levels (Fig. 6). At the furst level,
the drug was released slowly by diffusion in

hydrochloric acid solution at pH 1.2 while the
coating laycr maintained its integrity. At the
second level, when the coating began to di-
sintegrate in phosphate buffer at pH 7.2, the
delaying cffcct of polymer on drug rclease
disappearcd and the drug was relcased rapidly.
An adaptation to Q- vt kinetic was observed.
When the relcase profile obscrved after 120
minulcs was compared to that of purc drug,
a short delay cxisted. In our opinion, the use
of PVP which has a strong binding property
in the ratio of 10% to sccurc pelletization in
the structure of formulation accounts for this
(12).
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