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5. Transferring the technology between two manufacturing
P U RPOS E RES U LTS Specific compaction foree - Out die refative density facilities required additional analysis to study the hypothesis of

—— over-lubrication during blending and tablet press feed-frame.

1. Initiate clinical development of Fexuprazan, a | | | 08
novel potassium-competitive acid blocker (P- 1. Table 1 summarizes the bulk and flow properties of the intra-

CAB) for the treatment of erosive esophagitis in granular blend.

the U.S. 2. Figure 1 shows the Heckel analysis results. Yield Pressure
(Py=78.5 MPa) and % Strain Rate Sensitivity (SRS=15.9%)
revealed a balanced behavior between soft ductile and moderately
hard/brittle with no risks of lamination or capping.

* This was achieved by evaluating the loss of tabletability due
Gap=1.5mm, Roll speed=3rpm to lubricant level (extra-granular Mgst ranged from 0O to 1
%w/W) and feed-frame shear, see Figure 5.

2. ldentify and transfer critical process parameters
(CPPs) for mixing, dry granulation, post-mixing
and tableting as manufacturing steps of 40 mg

* These analyses resulted in recommendations for

. . . decreasing lubrication level/time for CTM manufacturing.
Simulation matched Gerteis runs

(Measured using envelope density)

Out die relative density

strength tablets. 3. Figure 2 demonstrates the Gerteis MINI-PACTOR® simulation. 02
3. Enable process development and troubleshooting Transterring value of the roll force=39 kN/cm between two o I Sy ety
during transfer and scale-up using an accelerated manuf.actur.mg faC|I|t|.es W|th major equipment differences could 0 e SF055 0.5%Lub
and material-sparing approach. result in a rlb_bon solid fractlon ~.O.8. Optlmum roll force values 0 2 ; Spemﬂzmmwm{gww 10 > y 3 | ——SF=0.55 1.0%Lub
were determined targeting a solid fraction range of 0.6-0.7. —e—SF=0.8_Fette_10min-Lub
_ _ . Figure 2. Predicted ribbons solid fraction as a function of 7 %7 [ eSF-08 Fette 10min-SHEAR-Lub ~Effect of Lub Level
4. Fllgure 3 depicts the tgbletablllty .graphs.generated.from the actual roll-force on the Gerteis MINI-PACTOR® machine. =
simulated Fette 1200i compression profile for the final blends. & ~Effect of SHEAR
OBJ ECTIVES Increasing dry granule solid fraction was associated with reduced Tabletability % 15 \ mixing Eme
| | | tabletability in the final blends and increased granule particle size E
1. Establish the design space for manufacturing distribution (see Fig. 4). 45 T, 1
2. Simulation of a Gerteis MINI-PACTOR® roller 4 ___EEEEE / o
3.5 —— SF=0.
compactor Table. 1- Density values and flowability results for intra-granular blend. g . oot / | 0
3. Simulation of a Fette 1200i rotary tablet Press Formulation Intra-Granular Blend % )t . O > > = (:umpr::un PrESSiEr]Z(MPa) > > e -
Bulk Density (g/cc) 0.53 E : /
Tapped Density (g/cc) e 15 Figure 5. Effect of lubrication level and mixing time (blender and
M ET H O DS Hausner Ratio 1.25 = Oval tooling feed-frame-driven lubrication) on tablet mechanical strength.
Carr’s Index (% 19.7
1. Blends were prepared based on a patented True Density (;:C)C) | 55 D'z
(PCT/KR2021/019265) master formula consisting Flow Function (FT4) 1 . - 00 - 200 Seq 200 . 200
of standard excipients (Lactose Monohydrate, Dimensioniass Conesion (/e — Compression Pressure (MPa) C O N C | U S | 0 N S
Microcrystalline Cellulose, Croscarmellose 1 '
sodium, Mg-Stearate and Iron Oxide) using a 7 | - _ _ 1. Rapid process development and tech-transfer of 40 mg
Turbula® mixer and evaluated for the Figure 3. Tabletability profiles of the final blends based on strength Fexuprazan tablets to the U.S. was successfully
true/bulk/tap density, flow properties (FT4 shear- %0 ST“ti \anInDy the simulated Fette 1200/ compression profile at 30 RPM. achieved by simulating the roller compaction and the high-
cell) and elasticity/plasticity (Heckel analysis). < ::;:“mm et bt diiekila - speed tableting processes using Compaction Simulation.
2. The intra-granular blends were roller-compacted z " . 2. The hypothesis of loss of tabletability after dry granulation and
using a simulated Gerteis MINI-PACTOR® profile = - over-lubrication during blending scale-up and tablet press
g? Thcc)e colrznpe;ctic_irr: simulattor il\/lehdelphzrrg o 'g D feed-frame was successfully investigated and confirmed.
ne =VOo) WIth a constant roll speed-= v Il b LHILEL] : HHH-HHHHHH . — 70.0%
an3</:| gap=1.5 mm. Ribbons were geFr)werated at five % i f.:f;ih hM:r:?:Il:HumE . 3. These studies helpec_l Qe-risk and iden.tify the opt_imal process
different solid fractions (SF= 0.55, 0.60, 0.65, = n 4 : o -l-:;l-::gfme oo parameters for the clinical manufacturing campaign using a
0.70 and 0.8) and milled using a Gerteis small g : 5 50.0% e o e material-sparing approac_h. This provided e)_(pedllted tech-
scale hand mill (1.0 mm square screen) followed 7w prmemm rrrmmo | 0.5% Milled Granule PSD @ SF = 0.65 transfer, scale-up strategies, and resultant timelines.
by particle size distribution analysis. 10 I L dedi drabmvkudndbeda A SRR SEAE SIRA RIS R BRSO oo ~8-Milled Granule PSD @ SF = 0.70
3. Subsequently, milled granules at each solid ¢ | Moderately hard Jbritdle: | 20.0% R
fraCt|On were m|Xed Wlth extra_granular eXCIplentS 0 10 20 30 40 50 &0 70 80 90 100 110 120 130 140 150 160 170 180 190 200 . FUNDING
and evaluated for true density. Final blends were Py Slow (MPa) .
th d to 150 tablet : . o o - _ _ 0.0% This work was ,//
sir?\r:n(;?g:jp;r)?sﬁlee ofoa FetTeg1 SOOei rsotcjasrlcg’?a?o o Figure 1. Elasticity/plasticity classification of intra-granular blend A G funded by: A
adapted from Roberts and Rowe. i -
press at 30 _RPM on the compaction simu_lator T soberts, R.C. Rowe. The compaction of pharmaceutical and other model materials — a Figure 4. Particle size distribution of milled granules. Original N !I}e,r?Nof Ts,:h,eg
equped with 5.1 mm x 9.2 mm oval toollng. pragmatic approach, Chemical Engineering Science, Volume 42, Issue 4, 1987, Pages 903-911. PSD is Signiﬁcantly different due to different mllllng N EUROGASTRX

mechanisms (e.q., oscillating vs Comil).
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