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Introduction

The solubility of a drug Is a very important factor
Influencing Its gastrointestinal absorption from oral
dosage forms.

Papaverine hydrochloryde Is a benzylisoguinoline
alkaloid which has a direct and non-specific relaxant

effect on vascular, cardiac, and other smooth
muscle. Its potent vasodilator effect has led to Its
widespread clinical use In the treatment of
vasospasmic diseases such as cerebral spasm
associated with subarachnoid hemorrhage (Fandino
et al., 1998). Papaverine hydrochloryde is a salt of a
basic drug which shows a low and pH dependent
solubllity in water. For this reason, this drug shows
Important bioavailability problems (Kraus et al.,
1991), especially when it Is Included In sustained
release formulations. Organic acids can be added to
the formulations of papaverine hydrochloryde. These
acids act as pH modifiers, contributing to the
lonization of basic drugs and thus enhancing Its
solubllity.

Pellets are multiparticulate systems which offer many
therapeutic and technological advantages compared
with  monolithic systems:. they disperse as
iIndividualized units In the gastrointestinal tract
reducing high local drug concentration, maximizing
drug absorption and reducing peak plasma
fluctuation. Another additional therapeutic advantage
IS that these dosage forms eliminate the dependence
of the drug effect on gastric emptying, reducing
Intra and interindividual variability of the drug plasma
concentrations (Bodmeier, 1997). In order to
overcome bioavallability problems of pellets
containing low soluble drugs, coated pellets using a
functional core Iinstead of an Inert core can be
manufactured (Xu et al., 2011).

Objectives

d To Investigate the Influence of an acid
microenvironment, obtained with tartaric acid core
pellets (TAP™) on the release profiles of papaverine
hydrochloryde from controlled release coated pellets
prepared with a Surelease™ layer of varying
thicknesses.

d To compare their release profiles with pellets
prepared using standard sugar starter cores
(Suglets™),

Experimental methods

Materials:
v'Standard sugar cores (Suglets™) (Colorcon,
Spain),

v Tartaric acid cores (TAP™) (Pharmatrans Sanagq,
Switzerland)

v Papaverine-HCI (Acofarma, Spain)

v HPMC (Colorcon, UK)

v Opadry™ (Colorcon, UK)

v Ethylcellulose based suspension (Surelease™)
(Colorcon, UK).

Table 1: structure of the pellet formulations prepared.

Components
Core TAP™
Layer 1 HPMC (protective shell)
Layer 2 Papaverine-HCI + Binder
Layer 3 Surelease™ (controlled release shell)

Table 1: Multilayer structure of the coated pellets prepared.

Preparation of the coated pellets:

d Fluidised bed system (Innojet, Ventilus-1)
employing different percentages of surelease™
(10%, 15%, 16.6%, 20% and 25% w/w). The
following conditions have been employed for the
coating process:

Coating
Layer Air flow | Temperature Speed
(m3/h) (°C) (g/min.)
1 55 45 0.68
2 55 44 0.68
3 60 40 0.60

Dissolution studies:
d USP Dissolution apparatus Sotax AT/ smairt
(Allschwil, Switzerland):

»basket method

»three replicates

»900 ml of pH 6.8 buffer at 37+0.5°C

»>50 rpm.
d UVIVIS 8453

Spectrophotometer  Agilent

(California, USA). The percentage of drug released
was measured in a at a wavelength of 250 nm.

Results and discussion
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Figure 1. Release profiles of the coated pellets prepared

Figure 1 shows the release profiles of the coated
pellets prepared using TAP™ or Sugar pellets as
Initial cores.

It can be observed that while the percentage of
papaverine hydrochloryde released from pellets with
sugar cores and 10% of Surelease™ is lower than
30% after 8 hours, pellets containing tartaric acid
cores and 10% of Surelease™ released 100% of
papaverine hydrochloryde In approximately 90
minutes.

It Is also clear from this figure that an increase in the
percentage of Surelease™ (which supposes an
Increase In the thickness of layer 3) results In a
stronger control of the release of Papaverine
hydrochloride. This allows modulating the release
rate from the obtained pellets.

Conclusions

Using tartaric acid pellets (TAP™) as starting cores,
the acidic pH inside the pellets makes possible to
have a complete release of Papaverine-HCI. This Is
expected to improve markedly the bioavailability
of Papaverine hydrochloryde as well as of basic
drugs with low solubility in neutral pH.

This strategy allows overcoming the difficulty of
preparing a controlled release dosage form
containing papaverine-HCI.
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