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INTRODUCTION
Table 1 Effect of magnesium stearate on the tackiness of Eudragit® RL 30D
The effervescent-based floating tablets have been developed. The (n=4)
system consisted of the drug-containing core tablets coated with ;
an inner protective layer, a gas forming layer and a gas-entrapped
membrane, respectively [1]. Aqueous acrylic dispersion, Eudragit®
RL 30D, was used as gas-entrapped membrane. The tackiness of
this acrylic polymer film causes tablet agglomeration, leading to
failure in floatation. Therefore, anti-tacking agent was needed.
Talcum is commonly used. However, some adverse effects have
been reported, high amount of talcum causes nozzle clogging and
sedimentation [2, 3]. Magnesium stearate is another substance
using as anti-tacking agent. From the previous reports,
incorporating of magnesium stearate exhibited significant decrease
of the tackiness [4]. Nevertheless, addition of anti-tacking agent
influences the film properties such as mechanical properties, film
hydrophobicity and water vapor permeability. These might have an
effect to floating and drug release properties of effervescent-based
floating tablets.

OBJECTIVE P 5 > 3

To investigate the effect of magnesium stearate used as anti-
tacking agent on mechanical and wetting properties of the acrylic
polymer (Eudragit® RL 30D) films.

METHODS
Preparation of polymeric films:

() (D)
Fig.2 Water contact angles on films containing magnesium stearate :
(A) 0%, (B) 5% (C) 10%, (D) 20% (w/w) bases on solid polymer

area of casting
14% 14 cm?

o

olloidal dispersi Magnesi E ted at 40 °C Desiccator
of Eudragit + DEP stearate for 24 h

Evaluation of mechanical properties:
The mechanical properties of the films were measured by a
puncture test with a texture analyzer (TA.XT. plus, Texture Analyzer,

Contact angle (°)
a0 O O N N O
o U1 O O O 0 ©

UK)
Puncture strength = ,4L : < 5
0 5 10 15 20
where F is the load required for puncture, A, is cross-sectional
area (A, = 2rd, where r is the radius of the hole, d is the thickness Magnesium stearate (% wiw)
of the film) Fig.3 Effect of magnesium stearate on the water contact angle of
‘/;‘,T_,. Eudragit® RL 30D films (n = 6)
% El ti ———x100
D0 * CONCLUSIONS

where r is the radius of the film exposed in the cylindrical hole of
the film holder, D is the displacement of the probe from point of
contact to the point of film puncture.

fackiness of the films:

fwo test films were pressed together under a 1000-g weight and
stored at 40 °C for 1 h. T-peel tests were performed using a texture
analyzer. The force—-displacement diagrams were recorded.

1. Incorporating magnesium stearate in the Eudragit® RL 30D films
lowered the film mechanical properties. Both puncture strength
and elongation of the films decreased with increasing amount of
magnesium stearate.

2. Magnesium stearate has strong ability to reduce the film tackiness
for effervescent-based floating tablets.

3. Increasing magnesium stearate amount in Eudragit® RL 30D films

Determination of contact angle: increased contact angle. This indicates that film wettability was
Water contact angles were measured by contact angle goniometer reduced by the addition of magnesium stearate.

FTA1000 B Class, USA). The water was gently dropped on the Effect of anti-tacking agent on floating and drug release
ilms. The angle between the tangent line and the film surface from properties of the effervescent-based floating tablets will be
joniometric scale was measured. . investigated in further study. 5
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INTRODUCTION

The effervescent floating tablet was developed in
our previous study, the system consisted of the drug-
containing core tablets coated with an inner
protective layer, a gas forming layer and a gas-
entrapped membrane layer, respectively [1]. When
the system was placed into the medium (0.1 N HCI),
the fluid permeated into a gas forming layer. Carbon
dioxide was liberated via neutralization reaction and
was entrapped in a gas-entrapped membrane. The
swollen tablet with a density less than the medium
was then floated, maintained the buoyancy and
released the drug. Aqueous acrylic dispersion,
Eudragit® RL 30D, was used as gas-entrapped
membrane. The tackiness problem of this polymer
was reported [2]. The tackiness of this acrylic
polymer film causes tablet agglomeration. When the
tablets were separated, the gas-entrapped membrane
was damaged and led to failure in floatation.
Therefore, anti-tacking agent was needed. Talc is a
hydrophobic substance that is generally added to the
coating formulation to reduce the tackiness of the
lacquer during the coating process [3]. The aim of
this study was to investigate the effect of talc used as
anti-tacking agent on mechanical properties and
tackiness of the acrylic polymer (Eudragit® RL 30D)
films. The effect of anti-tacking agent on the floating
properties and drug release of the floating tablets
were also evaluated.

EXPERIMENTAL METHODS

e Materials

Anhydrous theophylline was chosen as a model
drug. Microcrystalline cellulose Avicel® PH101)
and lactose monohydrate (Flowlac™ 100) were used
as components of the core tablets. Sodium
bicarbonate (NaHCO,) was used as a gas formin%
agent added in the core tablets. HPMC (Methocel
E15LV) plasticized with polyethylene glycol 6000
(PEG 6000) was used as a protective layer.

The gas-entrapped membrane used was Eudragit®
RL 30D ‘plasticized with diethyl phthalate (DEP).
Talc was used as anti-tacking agent.

e Mechanical properties of free film

The aqueous colloidal polymethacrylate dispersion
(Eudragit®RL 30D) with or without talc was
plasticized with 20% w/w DEP and cast on Teflon
plates and dried. The mechanical properties of the
films in dry state were measured using puncture test
with a texture analyser. Puncture strength,
elongation and energy at break were determined.

e Tackiness of the films

Two test films were pressed together under a 1000-g
weight and stored at 40°C for 1 hour. The samples
were cooled to room temperature and T-peel tests
were performed to determine peel force using a
texture analyzer.

e Preparation of floating tablets

The drug-containing core tablets were prepared by
direct compression method. The core tablets were
then coated with a protective layer, a gas forming
layer and a gas-entrapped membrane, respectively,
using a perforated pan coater (NR-COTAISg).

e Evaluation of floating tablets

Floating properties (time to float and floating time)
and drug release of the floating tablets were
performed in USP paddle dissolution apparatus (900
ml of 0.1 N HCI, 37 °C, 50 rpm).

RESULTS AND DISCUSSION

Table 1. Mechanical properties of Eudragit®RL 30D
films with different amounts of talc (S.D. in
parentheses; n = 9) (film thickness 191-212 pum).

Anti-tacking agent, talc Puncture Strength  Elongation Energy at break
(%wiw) (MPa) (%) (MJ/m’)
0 597(022)  110.54(5.79)  3.94(0.25)
5 6.16(0.74)  89.72(2473)  3.45(1.02)
10 6.66 (0.22) 88.49 (4.05) 3.65(0.20)
20 558(024)  72.11(674)  2.67(0.18)
30 5.09(0.17)  63.16(4.06)  2.25(0.16)




Table 1 showed that addition and increasing amount
of talc in the films tended to decrease puncture
strength, elongation and energy at break. A possible
explanation could be the inhomogeneous film
forming when the films were added by the insoluble
substance.

100

80

zZ 604
5 60
g 40 1
[
20 1
0 T y
0 10 20 30
Talc (Yow/w)

Figure 1. Effect of talc amount on the tackiness of
Eudragit®RL 30D films

Addition and increasing amount of talc in
Eudragit®RL 30D films decreased the tackiness of
the films. The efficiency of the materials in reducing
the tackiness of the films is related to their capability
in reducing the contact area between the polymers.

Table 2. Floating properties of floating tablets using
different formulation variables in 0.1 N HCI (n = 3).

Time to float Floating time

Formulation

(min+SD) (h)
5% w/w gas-entrapped membrane
0% w/w talc 4.93+0.28 >8
5% w/w talc 4.88+0.36 >8
10% w/w talc 5.13+£0.37 >8
20% w/w talc 6.24 +0.68 >3
30% w/w talc 8.57+0.82 >8
10% w/w gas-entrapped membrane
0% w/w talc 7.68 +£0.20 >8
5% wiw talc 7.33+0.19 >8
10% w/w talc 7.84 £0.24 >8
20% w/w talc 10.45 +£0.42 >8
30% w/w talc 12.40 +0.52 > 8

The floating properties and drug release of the
floating tablets were investigated with respect to
amount of anti-tacking agent (talc) in a gas-
entrapped membrane and coating level of the gas-
entrapped membrane. The results demonstrated that
increasing amount of talc in a gas-entrapped
membrane tended to increase time to float (Table 1)
and decrease drug release (Figure 2). Increasing
amount of talc increased hydrophobic bonding in the
film. The reduction of film hydrophilicity retarded
medium penetration and led to longer time to float
and slower drug released. As expected, increasing
coating level of gas-entrapped membrane increased
time to float (Table 1) and retarded drug release
(Figure 3). For floating time of the floating tablets,
all floating formulations maintained buoyancy
longer than 12 hours.

100 4

80

=~ no additive
8= 5%w/w Tak

=a— 10%w/w Tak
=& 20%w/w Tak
= 30%w/w Tak

40 1

Drug released (%)

20

Time (h)

Figure 2. Effect of anti-tacking agent (talc) amount
on drug release from floating tablets in 0.1 N HCI
(10% w/w gas-entrapped membrane)

100 4
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Drug released (%)

-8~ 5%w/w Eudragit RL

-a@- 10%w/w Eudragit RL
0 4 T T T J
0 2 4 6 8
Time (h)

Figure 4. Effect of gas-entrapped membrane coating
level on drug release from floating tablets in 0.1 N HCI
(20 % w/w talc)

CONCLUSION

Effect of anti-tacking agent (talc) on film and
floating tablet properties was investigated. Addition
and increasing amount of talc decreased puncture
strength, elongation and energy at break as well as
tackiness of Eudragit®RL 30D films. The floating
properties and the drug release from the floating
tablets were affected by anti-tacking agent.
Increasing amount of talc and level of gas-entrapped
membrane increased time to float and retarded drug
released of the floating tablets. The tablets with good
floating properties (time to float less than 15
minutes, floating time more than 8 hours) and
sustained drug release were obtained in this study.
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INTRODUCTION

The effervescent floating tablet was developed in our previous
study, the system consisted of the drug-containing core tablets
coated with an inner protective layer, a gas forming layer and a gas-
entrapped membrane layer, respectively [1]. When the system was
placed Into the medium (0.1 N HCI), the fluld permeated into a gas
forming layer. Carbon dioxide was liberated via neutralization
reaction and was entrapped in a gas-entrapped membrane. The
swollen tablet with a density less than the medium was then
floated, maintained the buoyancy and released the drug. Aqueous
acrylic dispersion, Eudragit® RL 30D, was used as gas-entrapped
membrane. The tackiness problem of this polymer was reported [2].
The tackiness of this acrylic polymer film causes tablet
agglomeration. When the tablets were separated, the gas-entrapped
membrane was damaged and led to failure in floatation. Therefore,
anti-tacking ‘agent was needed. Talc Is a hydrophobic substance
that Is generally added to the coating formulation to reduce the
tackiness of the lacquer during the coating process [3].

OBJECTIVES

- To investigate the effect of talc used as anti-tacking agent on
mechanical properties and tackiness of the acrylic polymer
(Eudragit® RL 30D) films

- To evaluate the effect of anti-tacking agent (talc) on the floating
behavior and drug release of the floating tablets

MATERIALSAND METHODS

Model drug: anhydrous theophylline

Core tablets: microcrystalline cellulose (Avicel® PH 102) and
lactose monohydrate (Flowlac® 100)

Protective layer: hydroxypropyl methyicellulose (HPMC) (Methocel®
E15LV) plasticized with PEG 6000

Gas forming layer: sodium bicarbonate using HPMC as a binder
Gas-entrapped membrane: Eudragit® RL 30D plasticized with
diethyl phthalate (DEP)

Anti-tacking agent: talc

ares of casting
N 14x 14 e

%P

Evaporated at 40 °C

Colloidal dispersion Talc Desiccator
of Eudragit® RL+ for24h
diethyl phthalate

Mechanical properties of free films:

The mechanical properties of the films in dry state were measured
using puncture test (TAXT. plus Texture Analyser). Puncture
strength, elongation and energy at break were determined.

c re: A
Two test films were pressed together under a 1000-g weight and
stored at 40 °C for 1 h. T-peel tests were performed using a Texture
Analyzer. The force=displacement diagrams were recorded.

Preparation of effervescent floating tablets:

Core tablet preparation: Direct compression

Coating: Core tablets were coated with protective layer, gas
forming layer and gas-entrapped membrane, respectively, by using
a perforated pan coater (NR-COTA18¢%).

Floating behavior and drug release: Time to float, floating time and
drug release were studied in USP paddle dissolution apparatus (900
mi of 0.1 N HC, 37 °C, 50 rpm).

RESULTS

A 35 By

le 1 Mechanical properties of Eudragit®RL 30D films with different amounts

of talc (S.D. in parentheses; n = 9) (film thickness 191-212 pm).

Anti+tacking agent, talc PunctureStrength  Elongation  Energy at treak
Claw/) (MPa) ) Miim’)
0 597022)  110.54(5.79)  3.94(0.25)
5 6.16 (0.74) 89.72(24.73) 3.45(1.02)
10 666(022) 8849 (4.05)  3.65(0.20)
20 558 (024) 72.11 (6.74) 2.67(0.18)
30 5.09 (0.17) 63.16 (4.06) 2.25(0.16)
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Fig.1 Effect of talc amount on tackiness of Eudragit®RL 30D films (n = 4)
Table 2 Floating behavior of the floating tablets with different formulation

variables in 0.1 N HCI (n = 3).

Time to float Floating time

. Formulation ‘mntSD) )
5% wiw gas-entrapped membrane

0% w/w talc 493+0.28 >8
5% wiw talc 4884036 >8
10% w/w talc 5.13+037 >8
20% w/w talc 624 £0.68 >8
30% wiw talc 857+0.82 >8
10% wiw gas-entrapped membrane

0% w/w tale 7.68 +0.20 >8
5% wiw talc 733+£0.19 >8
10% whwv tale 7844024 >8
20% whv talc 1045 +£0.42 >8
30% whw tale 12.40 +0.52 >8

=~ no additive
i 8 Yem/w Take

—ar 10%wiw Tak
~ 20%wiw Tak
-~ 30%wiw Tak

o 2 L]

4
Time (h)

Fig.2 Effect of anti-tacking agent (talc) amount on drug release from floating

tablets in 0.1 N HCI (10% w/w gas-entrapped membrane)

100

Drug relensed (%)
H

=8~ 8% wiw Rudrmght RL
~Cr 10 Yew/w Eudraght RL

4
Time (N

Fig.3 Effect of gas-entrapped membrane coating level on drug release from

floating tablets in 0.1 N HCI (20 % wiw talc)

CONCLUSIONS

¢ Addition and Increasing amount of talc decreased puncture
strength, elongation and energy at break as well as tackiness of
Eudragit®RL 30D films.

¢ Increasing amount of talc and level of gas-entrapped membrane
increased time to float and retarded drug released from the
floating tablets.

¢ The tablets with good floating behavior (time to float less thanh 15
minutes, floating time more than 8 hours) and sustained drug
release were obtained in this study.
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