E. Szabd!, P. Zahonyi!, M. Gyiirkés', A. Farkas!, S.K. Andersen?, T. Vigh?, G. Verreck?, I. Csontos!, G. Marosi!, Z. K. Nagy!

'Department of Organic Chemistry and Technology, Budapest University of Technology and Economics, Budapest, Hungary
2Janssen R&D, Beerse, Belgium

Introduction Main goals

* Dissolution properties of poorly water-soluble Investigation of the possible continuous
drugs can be improved by electrospinning!. downstream processing steps.

« The main limitations of the electrospinning In-situ homogenisation of fibres and excipients

technology are the scaling-up and the effective during fibre collection.
formulation of the product®>. Continuous blending of fibrous materials.

Spironolactone (SPIR) + Collection of

PVPVAG64 model system [ g . i fibres proved to

Fully amorphous grindable - e 1 be feasible.
L

samples were prepared. M :
= Possible crystalline traces have effect on the dissolution.

Feedability enhancement with . e .
. . ye PAAT probes fordetection Raman spectroscopy applied for measuring the
microcrystalline cellulose. Meryslli comenc . ’ i
5 . crystalhne content. lline SPIR was added manually to the

Feeding rate: 385 g/h i ) R

2 =) WY Other excipients amorphous sampl lectrospinning.)
Dissolution was |l ;L‘ —n

_ STIHHA R o = o

successfully

improved via
electrospinning.

2, =09913

ok
0 15 30 45 60 75 %

Time [min]

Itraconazole (ITR) + b W : I'he blend was microscopically homogeneous
PVPVAG64 model system = . k according to the Raman mapping.
The tablets showed good content uniformity based on
the small variability of the final dissolved ITR amount.

Raman spectroscopy may be used
for in-line monitoring of the [ITR
concentration in the blend.

* Glass signal needs to be removed.

In-situ homogenisation
of the ITR-loaded fibres
and the excipients in the

collector bin

anan o]

e
Sl

D ) w00 w1
Raman sift emi 1| Raman shift [em™]

Itraconazole (ITR) +
PVPVAG64 model system

Real-time detection of itraconazole can be
achieved by near-infrared spectroscopy.
Dissolution of the tablets proved the
effectivity of continuous blending.
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Preparation of polymer-based amorphous solid dispersions by electrospinning is a promising
way to improve the dissolution properties of poorly water-soluble drugs [1]. However, scaled-
up production and formulation of the fibrous materials can be challenging which are the main
limitations of the practical application. Continuous technologies can mean a solution for the
scaling-up issues since pilot-scale equipment are also able to satisfy the productivity needs of
the pharmaceutical industry [2]. Nonetheless, poor flowability of the fibres makes harder to
achieve an appropriate final dosage form with continuous downstream processes. For this
reason, possible continuous formulation strategies of drug-loaded electrospun fibres were
investigated during this research to generate tablets, the most common solid dosage forms.

For electrospinning experiments, spironolactone and itraconazole were used as a model drug
while polyvinylpyrrolidone-vinyl acetate copolymer was chosen as a polymer matrix. In
addition, a pilot-scale and a production scale high-speed electrospinning machine were applied
to produce fibres in higher amount [3.4,5]. The collection of the fibrous product was
accomplished with a rotating collector in case of the pilot-scale equipment while fibres were
collected with a cyclone during the production scale experiments.

The possible continuous downstream processing steps were investigated at first where the
pilot-scale device was applied. In further experiments, the production scale equipment was
used. First, the tabletting excipients were measured into the collector bin of the cyclone to
perform an in-situ homogenisation of the electrospun material and the powder mixture. The
actual drug-loaded fibre concentration was followed by Raman spectroscopy. Dissolution
results of the tablets and Raman mapping measurements proved the macroscopic and
microscopic homogeneity of the prepared blend, respectively. Furthermore, Raman
spectroscopy seemed to be feasible to detect the exact amount of the fibrous material in the
powder mixture. Another opportunity is to fulfil the homogenisation process in a continuous
blender. The waste can reduce this way since the errors during the electrospinning may be
filtered before the blending. In this research, a twin-screw extruder was used for blending. The
feeding of the ground fibres was achieved with a vibratory feeder while a gravimetric feeder
was applied in case of the mixture of the excipients. Finally, near-infrared spectroscopy was
placed to the end of the extruder for measuring the actual concentration. Based on the
dissolution tests of tablets, the homogenisation was successfully performed with the twin-screw
extruder.

As a conclusion, the continuous blending of electrospun fibres proved to be possible thus the
technology can be especially interesting in the practical application point of view.
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