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Context and Aim of Work Filament Free Printing

This study utilised the
as an enabler for the streamlined manufacture of

Amorphous Solid Dispersion (ASD) formulation of the model excipient
compound Ritonavir with an immediate release polymer
Soluplus® (BASF). The Digital Design and Manufacture of
SRR Amorphous Pharmaceuticals (DDMAP) research program
ACGGLOMERATION |1 jdentified Soluplus® and Plasdone™ S-630 Ultra as a superior
polymers to form stable ASD formulation with Ritonauvir.

The drug release from 3D printed (3DP) Ritonavir ASD
formulations with Soluplus® and Plasdone™ S-630 Ultra were
compared to a commercial product (Norvir, 100mg, Abbvie Ltd). X
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Figure 1. Schematic of Novel filament free Hot-Melt-Extrusion 3D printer.
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i Table 1: Uniformity of mass for 3DP tablets 20% w/w Ritonavir Soluplus®: 7,’-5.:1.!_5..‘:,5;';; ";fg
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Figure 2: 3D printed tablets with 20% w/w Ritonavir —
Plasdone™ S-630 Ultra: E22mm x 12mm x 5mm with Figure 3: 3D printed tablets with 20% w/w Ritonavir -
58% Infill, E24mm x 14mm x 5mm with 42.5% and Soluplus®: E22mm X 12mm x 5mm with 58% Infill,
E24mm x 14mm X 5mm with 42.5% and E26mm x 16mm

£26mm X 16mm x5mim with 32% Infl e2c-pLohugll  siozull  osull couu
E26 — PLSD 540.7 30.5 5.6 x5mm with 32% Infill.

Table 2: Uniformity of mass for 3DP tablets 20% w/w Ritonavir Plasdone™ S-
630 Ultra: average (mg), standard deviation (stdev) and % relative standard
deviation (RSD).

Solid state analysis - Plasdone™ S-630 Ultra Dimensional uniformity Solid state analysis - Soluplus®
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Figure 4: Diffraction pattern of a) Diffraction pattern of 3DP tablets: a) 3DP tablet, b _ _ _ _ . : i : . : :
phgysical mixture 20 02) Wi Ritorzavir in Plascljoone“‘" S-630 Ultra and)d) PIasdoneTM) Table 3: Uniformity of tablet dimensions (average, standard deviation and % Figure 5: Difiraction pattern of 3DP tablets: a) 3DP tablet, b) physical mixture 20 %
S-630 Ultra ’ relative standard deviation (RSD) for with, length and height of 3DP tablets. w/w Ritonavir in Soluplus®, and d) Soluplus®.
Product performance - Plasdone™ S-630 Ultra UCT analysis Product performance - Soluplus®
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Porosity 39.7% 51.1% 60.2% Figure 8: Product performance - % Ritonavir released from Soluplus
(normalised to tablet weight) versus time. Norvir 100mg, Abbvie (blue circle),
3DP tablet E22 (purple triangle), 3DP tablet E24 (green square), 3DP tablet
E26 (orange diamond). Red dashed line — 85% released.
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Figure 6: Product performance - % Ritonavir released from Plasdone™ S-630 Ultra
(normalised to tablet weight) versus time. Norvir 100mg, Abbvie (blue circle), 3DP
tablet E22 (purple triangle), 3DP tablet E24 (green square), 3DP tablet E26 (orange Table 4: uCT analysis of 3DP tablets: Object volume (um?3), object surface
diamond). Red dashed line — 85% released. area (um?), surface area / volume, porosity (%).
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