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Table S1. Dataset of the ANN modelling.

Compr
Drug Pe Releas
Excipient Excipi | essi Rel 1 144
Dru solubilit Drug . . xc1pfe.nt xcipt ession Hardn Porosi ak elea e 5 30 60 120 240 480
Subset Exci. golubility ent pressur . se i . . .. .0
g y pKa amount ess(N) ty shi expone min min min min min _,
(mg/m) (mg/ml) pKa e it rate at min
(MPa)
1 Train Par. 195 946 M9 0,03 46 75 15 0307 3 579 039 0 ges128168273431664
git L 6 1.0 2 9 7
p Validati o 195 g4 FUITA o 0,03 46 225 1143 0136 3 150 056 2 6589,23 0228396730
on git L 0 8 8 8 9
3 Test Par. 195 946 N9 o 0,03 46 375 1091 0118 3 172 053 7 go1 1197295393672
git L 1 4 6 0 0 2
4 Train Par. 195 946 Pudra o 0,03 46 75 187 029 6 687 035 o0 1%1217418632722792
git L 1 7 8 0 8 0 8
5 Test Par. 195 946 9@ 53 0,03 46 25 958 0122 6 160 054 e 10721631550277,2
git L 2 7 5 6 8 7
6 Tran Par. 195 946 U@ 5 0,03 46 375 1336 0111 6 155 056 7 68 1189361592866
git L 4 7 1 3 2 5
pValidati 195 gue PV 4y 0,03 46 75 282 0306 13 172 051 > 105269424 57,1728 874
on gitL 2 5 5 6 6 0 8
g validati oo 195 g4 FUdTA 4y 0,03 46 225 1326 0118 13 076 063 O 686 120 189353556872
on git L 2 7 3 1 8 1
9 Train Par. 195 946 U4 4y 0,03 46 375 1538 0091 13 151 052 > g14 107 2L13655068L7
git L 7 7 8 4 6 8
U rrain Par. 195 946 U9 0,01 10 75 1136 0223 9 090 057 2 948 120165268424 653
0 git E 5 3 2 6 8 5
IValidati ) g5  gae FUdT 5 0,01 10 225 1666 0126 9 068 058 > 397768 /0158229431
1 on gitE 8 3 6 0 0
U Train Par. 195 946 PUdT 0,01 10 375 1845 0098 9 081 055 550778938 2205386
2 git E 5 9 6 3
U rrain Par. 195 946 FU9@ 45 0,01 10 75 501 0191 11 114 058 20 552913 142256345586
3 git E 7 2 4 4 9
U test Par. 195 946 PUd@ 55 0,01 10 225 1467 0109 11 042 068 410674930 (&4 287558
4 gitE 3 1 1 4
U frain Par. 195 946 U4 55 0,01 10 375 1618 0105 11 038 068 ' 365570861 0249521
5 git E 5 1 7 7
U test Par. 195 946 PU 4y 0,01 10 75 1286 0282 11 169 051 2 438830 (28227 37356
6 git E 4 0 3 7 6
U rrain Par. 195 946 PUdr@ 44 0,01 10 225 1924 0131 11 077 055 7 45370 100170240448
7 gitE 0 5 7 9 9
U rrain Par. 195 946 PUdrd 4y 0,01 10 375 2112 0115 11 084 052 ° 350633 950 (07 2864L7
8 git E 6 7 8 3
1 Validati o+ 515 g FBudra o, 0,03 46 75 § 0423 17 004 098 2 395 20235 324549845
9 on gitL 0 5 4 6 5 3
2 Test Dic. 515 1 B 0,03 46 25 1185 0125 17 001 116 7 1,37 2,87 616 120 271 341
0 git L 7 3 3 7




2 Train Dic. 515 y FBudra o, 0,03 46 375 1407 0082 17 001 128 ° 162268 512 7,98 > 200
1 gitL 0 9 5
2 Train Dic. 515 g Fudra o, 0,03 46 75 34 0236 17 144 043 > 463 (06 116141216329
2 git L 9 0 8 3 9 2
2 Train Dic. 515 g FBudra o, 0,03 46 225 92 0128 17 003 096 ' 118134249438 100276
3 git L 1 0 6
2 Validati . 545 g Budra 0,03 46 375 1344 0058 17 004 091 8114159 252 518 10324
4 on gitL 6 0 0
2 Train Dic. 515 g Budra o, 0,03 46 75 273 0026 17 153 056 F 082 1,96 3,86 7,52 202 21
5 gitL 4 2 4
2 Train Dic. 515 1 0,03 46 225 97 0137 17 018 079 4058119247 4,80 121 420
6 git L 2 7 6
2 Train Dic. 515 1 N 0,03 46 375 1538 01 17 022 066 0060121238550 ‘4083
7 git L 0 1 0
2 Validati . 545 g FBudra o, 0,01 10 75 014 0092 14 137 026 2 470625820 ‘o1 121167
8 on git E 2 3 4 3
; Test Dic. 5,15 4 Eg‘f;a 22 0,01 10 225 1307 0,098 14 146 023 1; 2,95 4,42 5,67 6,08 7,56 1(;’4
g Train Dic. 5,15 4 Eg‘fga 2 0,01 10 375 1737 0,113 14 145 022 1é7 4,05 5,44 7,09 8,19 9,55 1?’3
i’ Train Dic. 5,15 4 Eg‘;f;a 33 0,01 10 75 574 021 12 171 027 3é5 4,45 5,44 6,23 7,24 9,43 125’5
i Train Dic. 515 4 Eg‘f;a 33 0,01 10 25 1026 0,101 12 090 035 1;3 3,15 4,16 4,92 6,35 8,62 1;’5
; Train Dic. 5,15 4 Eg‘fga 33 0,01 10 375 1538 0,08 12 093 034 1é4 2,53 4,24 5,11 6,06 7,94 12’7
Z Test Dic. 5,15 4 Eg‘;f]r; 44 0,01 10 75 1029 0147 9 1,60 033 1;5 3,55 4,47 5,10 6,07 7,01 8,94
; Test Dic. 5,15 4 E;f;:a 44 0,01 10 25 1606 0,121 9 1,05 032 1(’)7 3,86 4,05 4,50 5,18 6,03 7,72
3 Validati . 545 1 N 0,01 10 375 201 0046 9 156 029 374364472 485525 6,99
6 on gitE 0

3 Train Acec. 84 344 Pudra o, 0,03 46 75 135 0279 41 042 073 0126308 670 >0 22493
7 gitL 0 8 3 2
3 Train Acec. 84 344 PUdrd o, 0,03 46 25 682 0077 41 005 093 0180379705 L0 193430
8 git L 8 8 4 3
3 Test Acec. 84 344 Pudra o, 0,03 46 375 1036 0067 41 009 089 0163438710 (&0 181403
9 git L 2 7 0 4
4 Train Acec. 84 344 Pudra oo 0,03 46 75 29 0232 41 013 088 7 220371 7,58 (00294749
0 gitL 2 5 5 1
* Train Acec. 84 344 DUdrd g4 0,03 46 25 658 0104 41 019 083 7 139287 606 21408748
1 git L 0 1 7 6
4validati g4 544 U@ 0,03 46 375 713 0097 41 008 089 112156 401936 25 21
2 n git L 7 8 0
4 Validati gy gaq FUdTA 0,03 46 75 152 0027 41 025 073 2 258849 0022424851
3 git L 1 8 2 2 6
4 Train Acec 84 344 udra 0,03 46 225 907 0086 41 020 o074 “'053137 386933 0248
4 gitL 9 7 9
Y Train Acec. 84 344 udra 0,03 46 375 1167 006 41 021 073 0083221 504 A 231570
5 git L 0 2 0 8
4 Validati o g4 gaq FUdr@ o, 0,01 10 75 934 0106 46 004 059 0 120221 465876 >0 21
6 on gitE 0 7 8
i Train Acec. 84 344 E;f;:a 22 0,01 10 225 1591 0,038 46 001 0,76 055 1,22 1,60 2,09 2,66 3,78 7,21
: Test Acec. 84 344 Eg‘f;a 22 0,01 10 375 1647 0,014 46 001 072 2; 1,49 1,84 1,82 2,24 3,34 6,37
3 Test Acec. 84 344 Eg‘fga 33 0,01 10 75 67,6 0,141 47 021 046 0é4 0,70 1,23 1,99 2,80 3,85 5,76
(5) Train Acec. 84 344 Eg‘fg“ 33 0,01 10 25 875 0,068 47 007 055 0(’)2 0,46 0,66 0,90 1,43 2,18 3,73




5Validati 0 g4 g4 FUdra o4 0,01 10 375 1436 0071 47 008 049 2052 0,65 0,79 1,13 1,65 2,89
1 on gitE 2

i Test Acec. 84 344 E;f]ria 44 0,01 10 75 1312 0,102 49 028 0,61 0(’)2 0,27 0,42 0,64 0,96 1,49 2,81
g Train Acec. 84 3,44 E;f;a 44 0,01 10 25 1879 0,011 49 017 051 oéz 0,20 0,24 0,33 0,57 1,05 2,43
Z Train Acec. 84 3,44 Eg‘;fg‘ 44 0,01 10 375 1928 0,011 49 021 047 oéz 0,21 0,24 0,32 0,44 0,93 2,06

*22, 33 and 44 % corresponds with 25:75, 50:50 and 75:25 Eudragit:PVC ratio, respectively.

Full equations:
y1=110.12+47.05x1+9.44x12+19.34x2-0.44x2?-10.12x3+0.36X3?-29.48X4+2.50x1x2-
1.64x1x2242 .42x12x2 +2.31X12%22-6.44x1x3+4.80x1X32-4.22 X12X3-3.54x12X324+4.54X1X4+3.20X12X4
+1.33x2x3-3.47x2x32+1.30x22x3 +0.56X22x32-11.48X2X4-2.23X22x4-2.32X3X4+6.83X32X4

(s1)
R2=0.9756 adj R?=0.9537 MS Residual: 141.79

y2=0.132-0.054x1-0.022x12-0.009x2+0.006x2?-0.043x3-0.0003x32+0.018x4+0.022x1x2-
0.018x1x22+0.004x12x2-0.006x12x22+0.009x1x3+0.002x1x32+0.01 0x12x5+0.009x12x32-0.014 X 1X4-
0.004:x12x4-0.029x2x3-0.006x2x32 +0.006x22x3+0.009%22x32-0.009x2x4+0.016x22x4+0.007 x3X4-
0.0006x3%xa (52)

R2=0.7928 adj R?=0.6079 MS Res=0.0028

y3=0.936-0.381x1-0.283x12+0.092x2+0.038x22-0.804x3-0.026x3>+0.185x4-0.01 1 x1x2-0.24 1 x1X22-
0.033x12x2-0.042x12x22+0.403x1x3+0.113x1x32+0.289%12x3+0.046x12x32-0.208x1x4-0.18 1 x12X4-
0.242x2x3-0.137x2x32-0.097 x22x3-0.063x22x32+0.197 x2x4+0.116Xx22x4-0.440x3x1-0.427 x32x*

(53)
R2=0.7801 adj R2=0.5838 MS Res=0.6453

Supplementary Figures for FT-IR analysis:
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Figure S1. FT-IR spectra (650-1800 cm-! range) of the DIS (black); DIS-PVC:EL 75:25 (red); DIS-
PVC:EL 50:50 (green); DIS-PVC:EL 25:75 (deep blue); EL (light blue) and PVC (purple) samples.
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Figure S2. FT-IR spectra (650-1800 cm range) of the DIS (black); DIS-PVC:EE 75:25 (red); DIS-
PVC:EE 50:50 (green); DIS-PVC:EE 25:75 (deep blue); EE (light blue) and PVC (purple) samples.
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Figure S3. FT-IR spectra of Dis-PVC:EE 75:25 samples: original (black), dipped (red), and dried
(green).

0,036
0,034
0,032

0,03
0,028
0,026
0,024
0,022

0,02
0,018
0,016
0,014
0,012

0,01
0,008
0,006
0,004
0,002

1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700
Wavenumbers [1/cm]

Figure S4. FT-IR spectra of Dis-PVC:EL 75:25 samples: original (black), dipped (red), and dried
(green).
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Figure S5. FT-IR spectra (650-1800 cm™ range) of the PAR (black); PAR-PVC:EL 75:25 (red); PAR-
PVC:EL 50:50 (green); PAR-PVC:EL 25:75 (deep blue); EL (light blue) and PVC (purple) samples.
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Figure S6. FT-IR spectra (650-1800 cm™ range) of the PAR (black); PAR-PVC:EE 75:25 (red); PAR-
PVC:EE 50:50 (green); PAR-PVC:EE 25:75 (deep blue); EE (light blue) and PVC (purple) samples.
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Figure S7. FT-IR spectra of Par-PVC:EE 75:25 samples: original (black), dipped (red), and dried
(green).
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Figure S8. FT-IR spectra of Par-PVC:EL 75:25 samples: original (black), dipped (red), and dried
(green).

Supplementary data for 1 week long dissolution study:

Table S2. Release rates and release exponents derived from the Korsmeyer-Peppas model (1-week-

long test).
Composition Eudragit/PVC ratio Pressure (MPa) R? k n
(%/%)
PAR-PVC-EE 25/75 375 0.9576 4.1992 0.3206
ACE-PVC-EE 75/25 375 0.9918 0.0495 0.532
DIC-PVC-EE 25/75 375 0.8327 3.1193 0.2434
DIC-PVC-EL 50/50 225 0.97 0.2829 0.6428
a) One day b) One week
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Figure S9. Drug release from various matrices: effect of the drug and polymer properties (a) and
effect of the composition and compression force for PAR (b), DIS (c) and ACE (d) containing matri-

ces.

There the results met the expectations, the ACE containing matrix (APE) proved to
be the most retentive, liberating around 2% on one day, and reaching 6.5% by the end of
a week. As for DIS with EE (DPE), the 24-hour test provided nearly 7% and the one-week
test a 23.6% value, while with the EL (DPL) 27.7% was released in one day and 99.85%
was reached by the end of the week. PAR with EE (PPE) liberated 42% of the drug during
one and 74% in seven days, while if the API was mixed with EL (PPL), the released amount
was 67% and 100%, in one day and one week, respectively. Nevertheless, it should be



noted that in this latter case the liberation process reached the maximum 100% till the end
of the second day, and after then the drug started to adhere to the silicon tubing of the
dissolution device resulting decreasing concentrations, therefore this sample was with-
drawn from the one-week dissolution study.

Nevertheless, the results confirm, that strong drug-matrix interactions may help the

prolongation of the drug release for several months.
Supplementary Material for ANN modelling:

Table S3. Performance of the neurons.

Approach 1 Approach 2 Approach 3 Approach 4 Approach 5 Approach 6
Number of hidden neurons 1"er}f).p Error Perff).p Error Per];.p Error Perf?p Error Perfr.)p Error Per?p Error
140-3 Mean 08777 0,3995 0,8608 0,3103 0,8357 0,3901 00,9304 107,2409 0,9238 162,4238 0,9293 99,3636
SD 0,0229 0,0250 0,0368 0,0263 0,0852 0,0538 0,0064 20,2784 0,0039 24,6286 0,0058 11,6035
02 Mean 0,8832 0,3767 0,8808 04548 0,8711 0,3875 00,9240 121,0832 0,9186 154,0890 0,9297 91,7769
SD 0,0071  0,0959 0,0020 0,0630 0,0264 0,0410 0,0083 18,1608 0,0050 15,8342 0,0018 7,4322
LO-1 Mean 0,8704 0,3086 0,8959 00,3682 0,8826 0,3459 00,9226 101,3835 0,9230 144,6181 0,9294 88,6256
SD 0,0293 0,0779 0,0214 0,0978 0,0184 0,0464 0,0075 155180 0,0020 10,6401 0,0051 5,0336
1O Mean 08793 04695 0,8825 0,3900 0,8885 0,3806 09254 116,9167 0,9181 1429717 0,9273 92,8801
SD 00151 0,0940 0,0144 0,0939 0,0234 00711 0,0078 21,1997 0,0028 8,5369  0,0047 10,5143
O+ Mean 08562 03349 0,8875 04569 0,8839 03660 09314 118,1403 0,9217 152,1861 0,9281 99,1262
SD 0,0209 0,0620 0,0062 0,1090 0,0202 0,0445 0,0065 252726 0,0017 9,1558  0,0026 4,7649
Table S4. Results of the global sensitivity analysis.
Approach1l Approach2 Approach3 Approach4 Approach5 Approach6
Modelling type Kinetic based Kinetic based Kinetic based Point-to-point Point-to-point Point-to-point
Input variable Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Drug 512 3,06 821 1,56
Drug solubility (mg/ml) 1,99 194 230 291 211 020 245 0,22
Drug pKa 1,81 217 2,09 2,89 1,41 012 1,37 0,10
Excipient 1,05 0,13 1,00 0,00
Excipient solubility (mg/ml) 1,21 049 595 26,47 1,53 019 1,30 0,13
Excipient pKa 1,40 0,62 15,39 75,30 28 037 252 0,22
Excipient amount (%) 1,02 006 101 006 125 092 162 046 105 007 126 0,07
Compression pressure 1,38 022 146 037 1,37 094 156 027 1,25 0,06 1,00 0,03
Hardness 1,80 2,50 1,54 0,20
Porosity 1,28 0,74 1,23 0,05
Peak Shift 526 524 167 088 187 166 120 013 1,13 008 120 0,08




