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PURPOSE RESULT(S) CONCLUSION(S)

Processing solid dispersion filament feedstock Operational limits, in terms of rheological properties of

. o | Processability Operational Space — Complex Viscosity limits | | o | |
materials by Fused Deposition Modelling (FDM) formulations, have been identified for this novel non-filament
nave shown to facilitate control of drug release 1.E+05 - Figure 2 FDM printer. Repeatability of tablet prints showed good
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orofiles through micro-structure design. The Formulation Processability vos versts temperature uniformity of mass, complying with pharmacopeial
: : : = for different API- e a :
mechanical and rheological properties of many - o polymer specifications for oral solid dose forms.
. | . . 50PCM-Plasdone™ S-630 v < [ formulations: Green
feedstock materials, particularly immediate Y >1.E+03 | o, diamond — 50% wiw
: : - 3 ~ Mefenamic acid —
release polymers, are not suitable for processing S0PCM-42.5PVA-7.5D-Sorbitol S 425% iy
. . . . > 1.E+02 Soluplus®— 7.5 %
in @ conventional FDM 3D prlnter. This study 50PCM-Affinisol™ 15LV \/ > w/w D-Sorbitol, Figure 1: 3D printed tablet with porous core: elliptical shape
- = brown circle — 50 % with dimensions of 20 mm length, 12 mm width and 5 mm
shows the operatlonal Space and performance of | € 1 E+01 " w/w PCM — height. Infill percentage 37 %. No top or bottom layer were
a novel non-filament based FDM printer, SOMFA-42.5Soluplus®-7.5D-Sorbitol v ° * S0PCM-Fllasdone 5-630 Hiasdone S0 printed.
) ) . ’. ¢ S50MFA- 42 5 Soluplus- 7 SD- Sorbltol
overcoming these material-based limitations. - | | | 1.E+00 )
Table 1 : Processability of different formulations on filament-free FDM printer. 110 130 150 170 190
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OBJECTIVE(S)

To identify the operational space and Operational space - API solubility in polymer Impact of print speed on Uniformity and Repeatability
repeatability of a novel filament free FDM printer.

FUNDING / GRANTS / ENCORE /

1.E+06 4
» 50PCM-42.5PVA-7.5D-Sorbitol 420 -
1.E+05 - o 50PCM-Affinisol 15LV Figure 3 : 400 - Figure 4: REFERENCE OR OTH ER USE
— Complex viscosity = = o.o.odoo?a,_-\ B\ = = - - - - - - - — - = - - - Repeatability of 3D
*g versus temperature _.380 - <><><><><A><A><> D@ ':'A e @ a e - - printing 50PCM-
M ETHOD(S) L 1.E404 for difterent AP £ AAAAAAAﬁ% o ﬁjﬂttu‘fdﬂ%u 5 T Plasdone 5630 The authors would like to acknowledge that this work was
= , . peli ) W NS = [ I e o . . . oo
* Hot melt extrusion — 3D printing was & 1 E+03 Sauiare — 50 % wiw $340  _ooam 9% 10, 20 ond 40 mms carried out in the CMAC National Facility supported by the
N - ’ '
serformed on a small-scale twin-screw ';1 o pOM-Afinisol™ 15V Za0 5ggu°°" 7 G439 20mme EPSRC (Grant ref EP/P006965/1) and by UKRPIF (UK Research
- - L 1.E+ ~ = O AC2441, 40mm/ : . : :
extruder [1] equipped with a novel, in house S . / teong O ot 2 300 e - AC2442 et h Partnership Fund) award from the Higher Education Funding
. — : ight -
sroduced, custom made die contai; ng 3 S1Ew1 | crptalises : (PVA). 280 “e° S Ereas ey s Council for England (HEFCE) (Grant ref HH13054). G. W. Halbert
ou = =pharmacopeial limit average weight+5% . -
B . |  Ex0 /3 J —— el is funded by Cancer Research UK (C149/A20496). We would like
metering device that served as print head; - | | | | 0 5 10 15 20 25 30 35 40 45 50 55 60 65 , . . o
110 B0 180 o 170 190 Print no to thank the National Facility team for their support in this
. . . L. emperature (° . .
* Tablets were desighed with an elliptical shape project. We would also like to thank BASF, Ashland and Dow
with a width of 12 mm, length of 20 mm, Chemicals for the donation of polymers.
height of 5 mm and an infill of 37 % (Figure 1). _ . . . , , , , Reference:
Formulation process window Uniformity of mass Uniformity of dimensions

1. Prasad E, Robertson J, Halbert GW 2022. Mefenamic acid
solid dispersions: Impact of formulation composition on
processing parameters, product properties and performance.

- - % RSD Int J Pharm 616:121505.

e Formulations:

- 0 _ f A ™
0% wihu PCVEAffnisol™ 151

-~ 50% w/w PCM-42.5% w/w PVA-7.5 % w/w

, S50PCM-Plasdone™ S-630 broad
D-Sorbitol, Average weight 371 mg Lenath 19 8
] - 50PCM-42.5PVA-7.5D-Sorbito very narrow o
50% w/w Mefenamic acid —42.5% w/w Max % deviation 5.3 Width 11.8 0.8
Soluplus® — 7.5% w/w D-Sorbitol; SOPCM-Affinisol™ 15 LV large | | | \
Min % deviation -7.0 Heiqht 47 14
* Complex viscosity of formulations was 50MFA-42.5Soluplus®-7.5D-Sorbitol broad J | |

assessed on a Haake Mars rotational PASS only 1 tablet >5%

rheometer;
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