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Supplementary Materials: In-Depth Understanding of Granule
Compression Behavior under Variable Raw Material and
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Anda Maria Puscas and Ioan Tomuta

Table S1. DoE workset — factor combination (39 runs x blocked on 5 levels of CF).

Atomizing Pres-

Exp. No. Exp. Name Spray Rate sure API 1 -sort API 2 - sort Filler - Sort CF
1 N1_Block_1 40 0.5 PAR A IBU A MCC A 100
2 N2_Block_1 10 0.75 PAR A IBU A MCC A 100
3 N3_Block_1 10 0.5 PARB IBU A MCC A 100
4 N4_Block_1 40 0.75 PARB IBU A MCC A 100
5 N5_Block_1 10 0.5 PARC IBU A MCC A 100
6 N6_Block_1 40 0.75 PARC IBU A MCC A 100
7 N7_Block_1 10 0.5 PAR A IBUB MCC A 100
8 N8_Block_1 40 0.75 PAR A IBUB MCC A 100
9 N9_Block_1 40 0.5 PAR B IBU B MCC A 100

10 N10_Block_1 10 0.75 PAR B IBU B MCC A 100
11 N11_Block_1 25 0.5 PARC IBU B MCC A 100
12 N12_Block_1 10 0.75 PARC IBUB MCC A 100
13 N13_Block_1 10 0.5 PAR A IBUC MCC A 100
14 N14_Block_1 40 0.75 PAR A IBUC MCC A 100
15 N15_Block_1 25 0.5 PARB IBUC MCC A 100
16 N16_Block_1 10 0.75 PARB IBUC MCC A 100
17 N17_Block_1 40 0.5 PARC IBUC MCC A 100
18 N18_Block_1 10 0.75 PARC IBUC MCC A 100
19 N19_Block_1 10 0.5 PAR A IBU A MCCB 100
20 N20_Block_1 40 0.75 PAR A IBU A MCCB 100
21 N21_Block_1 40 0.5 PARB IBU A MCCB 100
22 N22_Block_1 10 0.75 PARB IBU A MCCB 100
23 N23_Block_1 40 0.5 PARC IBU A MCCB 100
24 N24_Block_1 10 0.75 PARC IBU A MCCB 100
25 N25_Block_1 40 0.5 PAR A IBUB MCCB 100
26 N26_Block_1 10 0.75 PAR A IBU B MCCB 100
27 N27_Block_1 10 0.5 PAR B IBU B MCCB 100
28 N28_Block_1 25 0.75 PARB IBUB MCCB 100
29 N29_Block_1 10 0.5 PARC IBU B MCCB 100
30 N30_Block_1 40 0.75 PARC IBU B MCCB 100
31 N31_Block_1 40 0.5 PAR A IBUC MCCB 100
32 N32_Block_1 10 0.75 PAR A IBUC MCCB 100
33 N33_Block_1 10 0.5 PARB IBUC MCCB 100
34 N34_Block_1 40 0.75 PAR B IBUC MCCB 100
35 N35_Block_1 10 0.5 PARC IBUC MCCB 100
36 N36_Block_1 25 0.75 PARC IBUC MCCB 100
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187 N31_Block_5 40 0.5 PAR A IBUC MCCB 500
188 N32_Block_5 10 0.75 PAR A IBU C MCCB 500
189 N33_Block_5 10 0.5 PARB IBU C MCCB 500
190 N34_Block_5 40 0.75 PARB IBU C MCCB 500
191 N35_Block_5 10 0.5 PARC IBUC MCCB 500
192 N36_Block_5 25 0.75 PARC IBU C MCCB 500
193 N37_Block_5 25 0.75 PARC IBU C MCCB 500
194 N38_Block_5 25 0.75 PARC IBU C MCCB 500
195 N39_Block_5 25 0.75 PAR C IBU C MCCB 500
Table S2. DoE workset — response matrix.

Exp.No.  Exp Name Xa span TS DS ES WoC ER SF
1 N1_Block_1 299 1.5 0.396 1.200 0.628 636.861 5.220 0.785
2 N2_Block_1 253 1.4 0.528 0.712 0.634 654.037 5.026 0.804
3 N3_Block_1 247 1.5 0.451 1.587 0.649 705.085 4.562 0.779
4 N4_Block_1 291 1.6 0.625 1.990 0.698 696.165 4.879 0.803
5 N5_Block_1 299 1.5 0.587 1.337 0.649 722.223 4.742 0.767
6 N6_Block_1 237 2.1 0.616 1.792 0.770 680.367 4.853 0.814
7 N7_Block_1 287 1.6 0.465 1.165 0.816 689.054 4.963 0.768
8 N8_Block_1 280 1.7 0.536 1.873 0.701 647.921 4.803 0.816
9 N9_Block_1 310 1.7 0.487 1.502 0.579 631.652 4.803 0.786

10 N10_Block_1 215 1.8 0.617 1.777 0.927 719.873 4.833 0.799
11 N11_Block_1 280 1.8 0.588 1.601 0.666 672.380 4.833 0.811
12 N12_Block_1 294 2.1 0.381 1.170 0.877 642.127 4.786 0.792
13 N13_Block_1 254 1.5 0.536 1.605 0.840 639.978 4712 0.795
14 N14_Block_1 350 14

15 N15_Block_1 322 14 0.566 1.551 0.866 687.194 4.695 0.793
16 N16_Block_1 287 1.4 0.602 1.619 0.862 668.282 4.783 0.796
17 N17_Block_1 338 1.7 0.427 1.292 0.709 624.353 4916 0.769
18 N18_Block_1 265 1.2 0.447 1.528 0.677 653.880 4.777 0.778
19 N19_Block_1 295 14 0.577 1.514 0.906 681.756 4.742 0.775
20 N20_Block_1 311 1.7 0.502 1.166 0.645 659.089 4.978 0.785
21 N21_Block_1 326 1.6 0.612 1.214 0.618 681.315 4.969 0.782
22 N22_Block_1 266 1.7 0.740 1.245 0.741 700.142 4.776 0.783
23 N23_Block_1 301 1.8 0.463 1.263 0.866 707.659 4.753 0.775
24 N24_Block_1 245 1.5 0.701 1.175 0.695 695.786 5.018 0.788
25 N25_Block_1 329 1.7 0.539 1.179 0.757 637.645 4.820 0.801
26 N26_Block_1 257 1.5 0.572 1.283 0.772 663.960 5.048 0.784
27 N27_Block_1 275 1.6 0.569 1.558 0.736 664.849 4.902 0.772
28 N28_Block_1 268 1.6 0.627 1.233 0.845 688.045 4.768 0.803
29 N29_Block_1 249 1.7 0.660 1.252 0.722 692.874 4.850 0.810
30 N30_Block_1 290 1.7 0.634 1.438 0.653 692.326 4.834 0.813
31 N31_Block_1 387 1.5 0.423 1.418 1.171 641.473 4.806 0.797
32 N32_Block_1 299 1.3 0.557 1.314 0.698 662.512 4.829 0.805
33 N33_Block_1 280 15 0.637 1.510 0.669 714.812 4.792 0.790
34 N34_Block_1 369 15 0.631 1.385 0.975 708.752 4.665 0.811
35 N35_Block_1 290 14 0.563 1.701 0.825 699.322 4.408 0.774
36 N36_Block_1 312 1.5 0.607 1.325 1.045 675.029 4.772 0.807
37 N37_Block_1 312 1.4 0.607 1.325 1.045 675.029 4.772 0.807
38 N38_Block_1 335 1.7 0.607 1.325 1.045 675.029 4.772 0.807
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Xa- average particle size (um); TS — tensile strength (MPa); DS- detachment stress (MPa); ES- ejection stress (MPa);
WoC- work of compression (J); ER- elastic recovery (%); SE- solid fraction; empty cell — missing experimental data.

Table S3. Estimated compression parameters.

Primary ID Keckel Py Kb d g
N1 0.007 153.307 11.136 0.016 0.921
N2 0.009 115.539 8.987 0.033 0.811
N3 0.008 128.846 11.038 0.014 1.016
N4 0.013 79.6007 8.556 0.031 0.862
N5 0.008 118.134 8.559 0.024 0.893
N6 0.009 117.552 10.213 0.03 0.855
N7 0.007 144.481 9.86 0.021 0.885
N8 0.012 83.5694 8.543 0.03 0.833
N9 0.007 145.522 10.912 0.02 0.905

N10 0.009 111.621 9.71 0.03 0.879
N11 0.01 103.305 9.752 0.03 0.859
N12 0.009 107.421 12.209 0.006 1.183
N13 0.007 141.316 8.608 0.046 0.714
N15 0.009 112.551 9.148 0.026 0.881
N16 0.009 116.346 9.062 0.034 0.826
N17 0.008 117.904 9.507 0.015 0.965
N18 0.007 135.480 10.567 0.016 0.947
N19 0.01 104.517 6.765 0.049 0.725
N20 0.007 141.934 10.78 0.021 0.904
N21 0.009 105.509 9.082 0.024 0.917
N22 0.009 116.369 8.266 0.042 0.812
N23 0.008 119.756 10.485 0.013 1.029
N24 0.009 108.825 7.592 0.056 0.723
N25 0.009 106.853 8.036 0.042 0.743
N26 0.008 130.221 8.263 0.041 0.747
N27 0.007 152.727 8.847 0.043 0.756
N28 0.009 105.526 9.628 0.027 0.877
N29 0.009 107.714 8.338 0.058 0.718
N30 0.009 111.545 10.108 0.031 0.87
N31 0.008 121.241 10.376 0.018 0.901
N32 0.009 116.552 9.567 0.029 0.851
N33 0.01 98.7365 8.4 0.033 0.845
N34 0.009 109.073 9.563 0.033 0.836
N35 0.008 128.589 8.436 0.036 0.789
N36 0.008 124.637 9.183 0.044 0.754
N37 0.008 121.645 9.201 0.043 0.753
N38 0.008 123.487 9.182 0.044 0.760
N39 0.008 124.574 9.173 0.045 0.755
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Table S4. Influence of raw material and process related factors on compression parameters.

Table . kH Py kb d g
Constant 3.54x10 250x102 2.05x10% 1.06x10"5 1.90 x 10
Spray rate 258 x101 3.42x107 1.11x107 9.19x102 3.29E x 10
Atomizing pressure  1.73Ex 10! 2.04 x10" 6.21x10"' 3.70x10 6.46E x 10!
PAR
PAR A 578101 3.61x10" 3.39x10" 647 x10" 1.04 x 10"
PARB 3.75x101 4.12x101 8.46x10" 6.09x10" 3.49 x 10!
PARC 7.69 %10 8.78x101 4.17x10" 9.80x101 4.15x 10!
IBU
IBU A 755 %101 6.37x10" 4.76x101 7.72x10" 4.20 x 10
IBUB 6.72x1077 876x1071 4.91x107 9.54x10" 9.98 x 10
IBU C 470x107 534x10" 9.71x10" 8.17x10" 4.21 x10"
MCC
MCCA 763 %10 9.30x101 2.05x10 3.39x10°% 1.32x10?
MCCB 763 %107 9.30x101 2.05x102 3.39x10° 1.32x10?
Spray*Pres 345x10 6.01x10" 232x107 1.19x10" 1.24x10"
Spray*Par
Spray*PAR A 9.07x101 9.70x10" 4.51x10" 6.38x10" 5.60 x 10!
Spray *PAR B 556 x107 6.48x10" 536x10" 7.01x10" 7.14 x 10"
Spray *PAR C 503x107 6.92x10" 891x10" 9.31x10" 8.33x10"
Spray *Ibu
Spray *IBU A 356 x101 2.68x10" 9.17x102 251 x10" 3.00 x 10
Spray *IBU B 3.86x107 3.92x10" 229x10" 4.69x10" 3.68 x 107
Spray *IBU C 9.84x101 8.41x101 6.76x10" 7.16x10" 9.24 x 10!
Spray *MCC
Spray *MCC A 325x101 580x101 3.75x102 556x102 6.27 x 102

Spray *MCC B 325x101 580x10' 3.75x102 5.56x102 6.27 x102
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Figure S1. pq loading plot for the first and second predictive component of the O2PLS model fitted for Compressibility.
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Figure S2. pq loading plot for the first and second predictive component of the O2PLS model fitted for Compactability.
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Figure S3. pq loading plot for the first and second predictive component of the O2PLS model fitted for Tabletability.





