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Introduction

Multiparticulate systems provide solutions to some of the
main challenges found with gastro-resistant formula-
tions, namely dose dumping, unpredictable gastric
retention time, and lack of swallowability. A system in
which the APlis distributed over a multitude of individual-
ly coated units, provides a good protection against drug
dumping by premature coating breakage.

Due to their gastric disintegration into their much small-
er, enteric-coated subunits, multiparticulate systems en-
ablemorereproducible gastricretentiontimes.

Finally, the coated units, whenemptied out of acapsule or
sachet, are easier to swallow than monolithic enteric-
coated tablets. This becomes an important factor in
geriatric and paediatric care. The small size allows for an
easier swallowing and adjusting of the dosage for the
youngand elderly patients.”’

While most multiparticular systems are based on pellets

asthe APl-carrier, minitablets offer similaradvantages, al-

beit at vastly reduced production complexity. In addition,
their well defined specific surface area allows for more
efficientand more consistent coating processes.

Aim of the Study

Aim of the study was to formulate a 20 mg multiparticu-
late, delayed release dosage form of pantoprazole, by mi-
ni-tabletting, coating and encapsulation. Dissolution
profiles were measured both in an acidic environment
(pH 1 and pH 4.5) and subsequently in phosphate buffer
(pH 6.8) to prove the functionality of the enteric coating
and hence the formulation concept.

Materialand Methods

A high functionality excipient composite (PROSOLV®
EASYtab SP)consisting of microcrystalline cellulose, sil-
icon dioxide, sodium stearyl fumarate and sodium starch
glycolate, sodium stearyl fumarate (PRUV®) as well as
the tablet subcoating PS-1P-041 were provided by JRS
PHARMA GmbH & Co. KG(Rosenberg, Germany).

Furthermore, an enteric coatingcomprised of a methacry-
lic acid - ethyl acrylate copolymer, talcum, polyethylen-
glycole, sodium bicarbonate and hydrogenated castor oil
was provided by JRS PHARMA GmbH & Co. KG (Rosen-
berg, Germany). Pantoprazole sodium sesquihydrate was
purchased from Everest Organics Limited (Sangareddy,
India) and trisodium phosphate was purchased from
Acros Organics B.V.B.A. (Waltham, U.S.A.). HPMC cap-
sules (EMBO CAPS®-VG-Pro)with the size 0 were obtained
from Suheung Europe GmbH(Eschborn, Germany).

Formulation

The quantitative composition of the formulation used for
the production of minitabletsisshownin Table 1.
Theingredients except PRUV®were blended for 20 min at
100 rpm using a Micromix, without chopper, from the
company Syntegon (Waiblingen, Germany). After the ad-
dition of the sieved PRUV®, the formulation was blended
for $min at 24 rpm using a freefall blender Brunimat Type
Porta(Brunitec Suisse, Ermatingen, Switzerland).
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ngredients Formulation (%)
Pantoprazole Sodium Sesquihydrate 1.57

High Functionality Excipient Composite* 91.83
Sodium Stearyl Fumarate 0.50
Trisodium Phosphate 0.29
Coating additional

*(Microcrystalline Cellulose, Silicon Dioxide, Sodium Stearyl Fumarate,
Sodium Starch Glycolate)

Tab. 1 Tested formulation (18 mg tablet core weight)

Tableting, CoatingProcess and CapsuleFilling
Minitablets were pressed on a rotary tablet press of the
type Pressima from the manufacturer IMA Kilian (Koln,
Germany). Each punch set had ten tips with a diameter of
3 mm and a curvature radius of 2.8 mm. Compression
force was adjusted to 1 kN for the precompression force
andto 15 kN forthe maincompressionforce.

8 w/w 7% subcoating and 15 w/w % enteric coating were
applied using a fluid bed Solidlab2 from Syntegon Tech-
nology GmbH(Waiblingen, Germany).

15 Minitablets were filled into each HPMC capsule using a
capsule filling machine of the type GKF HiProTect 720
from the manufacturer Syntegon (Waiblingen, Germany).
Fillingspeedwassetto 15 cycles perminute.

Functional Tablet Characteristics

The crushing strength of the tablet cores was measured
with the model TBH 425 TD from Erweka GmbH (Langen,
Germany).

The dissolution times for the coated minitablets filled in
capsules were analyzed using a PTWS 100 (Pharma Test
Apparatebau AG, Hainburg, Germany). Dissolution testing
inacidic environments(pH 1and pH 4.5)was followed by a
medium change to phosphate buffer(pH 6.8)according to
Ph.Eur.5.17.1.

Results and Discussion

TabletCores

The PROSOLV® EASYtab SP based formulation resulted in
robust minitablets that were suitable for a subsequent
coating step when a compression force of 15 kN was
applied. During tableting, ejection force wasinanaccept-
ablerange ofaround 350 Nasshownin Table 2.

Tableting Parameters and Functional Tablet Characteristic
Precompression Force [ kN] 1.00
Compression Force [kN] 14.95
Ejection Force [N] 346
Crushing Strength [N] 48.5

Tab. 2 Tableting parameters and functional tablet characteristic

CapsuleFilling

The coated minitablets allowed for a smooth filling into
HPMC capsules. Each capsule was filled with 15 mini-
tablets resultinginan APl content of 20 mg pantoprazole,
similarto conventional pantoprazoletablets(Figure1).
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Fig. T HPMC capsule filled with minitablets having a total APl content of 20 mg

Dissolution Profiles

The dissolution profiles of the pantoprazole minitablets
showed no APl release foracidic environmentsat pH 1and
pH 4.5 indicating the robustness of the applied enteric
coating in both the fasted and fed state stomach. After a
medium change to pH 6.8, there was a strong increase in
APl liberation within the first 10 - 20 min both for mini-
tablets having been previously transferred to acidic
mediawithpHland pH4.5(Figure 2).
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Fig. 2 Dissolution profiles of enteric coated pantoprazole minitablets

Conclusion

Formulation of pantoprazole minitablets was fea-
sible with PROSOLV® EASYtab SP. Tablets were
suitable for a subsequent enteric coating step in
termsof mechanical robustness.

In order to reach an AP| content similar to con-
ventional pantoprazole tablets, minitablets were
filledincapsules.

Dissolution profiles measured in acidic media(pH
1and pH 4.5)showed no APl release whereas after
a medium switch to phosphate buffer a high AP
releaserate was measured within10-20 min.
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