Solid dispersions: Improving drug performance
through tablet micro-structure design

Elke Prasad, John Robertson, Gavin W. Halbert

EPSRC Future Manufacturing Research Hub, University of Strathclyde, Technology
and Innovation Centre, 99 George Street, Glasgow, G1 1RD, UK

1091773

arm

Sal

CONTACT INFORMATION: elke.Prasad@strath.ac.uk

P U R POS E R ES U LTS ........ Figure 1: 3D printed tablet with porous CO N C LU S I O N S

Solid qlsper3|ons formulations me nufactured by Hot-Melt- & 3 ;%e}e?vlg%’,c%snﬁvpsvlgﬁgg%ns;;nzeigﬁf Solid dispersion formulation significantly improved the drug release profile

E)gguz:ggs(“l\éﬁ) Za\;ishhg\éwl:ﬂffg:gﬁ\ée:gilég(lz/e”l:i\a)se[)];zr 3DP tablets: Hllll,nnulll,m Zﬁgrp vigcrgn/ﬁ%fej? 376 Mo top or boffom by increasing the consistency and reducing the time to achieve complete

Hlemee o MFA?S highlv d dent ticle size o . printed in sets of 6 with a uniformity of mass < 1.7 % (in agreement with EuPh drug release ( >85%) to 35 minutes and 20 minutes for the 3DP tablet.
ghly dependent on particle size. . |

Commercially available MFA capsules have shown high requirements) (Table 1, Figure 1) This study demonstrates the possibility of fine tuning drug release profiles

variability in their drug release profile which may lead to « dimensional accuracy was good with maximum % RSD of 0.73% (Table 1) Tablet Length |Width (mm)| Height T?gg 2-',Dti";etnzilo'zs through micro-structure control by 3DP.
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 Whilst MFA powder achieved a very consistent released, it failed to release >85 %
content within 60 minutes (Figure 2A).
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* The physical mixture showed greater variation between the 6 capsules, but
released >85% content at 55 minutes.

 The pelletised solid dispersion formulation significantly improved drug release
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compared to neat MFA powder and the PM, >85% drug released within 35 minutes
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[1] and therefore complying with pharmacopeial release requirements (>85% at 45 126

M ETHODS minutes) (Figure 2B). The variation between individual tablets was also lower
compared to the PM.
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Figure 4: Schematic of novel in-house designed integrated HME-3D printer (Intellectual Property
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Solid dispersion formulation of 50% w/w Mefenamic acid Office UK, patent application number 2101534.2). .

(MFA, Sigma Aldrich) and Soluplus (BASF) containing « The 3DP tablet, with a highly controlled microstructure, achieved complete drug
15% w/w Sorbitol (Merck) as plasticiser (SOL15) was release at 20 minutes (91.6%). The variation in drug release was only high at 10
prepared by HME (Process 11, Thermofisher). The minutes and very low at all other data points (Figure 2B).

formulation was a) pelletised and hand filled into size O
hard gelatine capsules [1] and b) 3D printed (3DP) with a
porous core exposed to the surface (Figure 1) to achieve a

 The inner core of 3DP tablets dissolved within 10 minutes (Figure 3). Most of the
tablet shell dissolved within 20 minutes.
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Figure 3: Tablet dissolution in Tris buffer pH 9 (USP 37): 0 — 20 minutes.




