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Supplementary Materials

Ball-Milling Preparation of the Drug-Drug Solid form of
Pioglitazone-Rosuvastatin at Different Molar Ratios:
Characterization and Intrinsic Dissolution Rates Evaluation
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Figure S1. Diffractograms of the solid phase PGZ-HCI-RSV (2:1, EtOH) extending the reaction times.
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Figure S2. Individual DSC-TGA thermograms of the solid phases PGZ-HCI-RSV (2:1) prepared by NG or LAG solvent-screening,.

Also, individual DSC-TGA thermograms of pure PGZ-HCI and RSV.
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Figure S3. Full FT-IR spectra of the solid forms of PGZ-HCI-FLV (2:1) by NG or LAG solvent-screening
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Figure S4. Grinding of the solid phase PGZ-HCI-RSV (1:1) at different times (30, 60, 90, 120, and 150 min). DSC-TGA and PXRD
results.
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Figure S5. Individual DSC thermograms of the solid phase PGZ-HCI-RSV (1:1) at different grinding times (30, 60, 90, 120, and 150

min).
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Figure S6. Evaluation of the amorphization ability of the PGZ-HCl



Pharmaceutics 2023, 15, 630 14 of 33

TG /% DSC /(mW/mg)
PGZ-HCI - RSV
. L1.2
1 2 2 | x5

110
1.0

105
0.8

100
L0.6

95
L0.4

90
. L0.2
- 0.0
75 L-0.2
70 1 . . . . __t-04

50 100 150 200 250 300
Temperature /°C

Main 20220817 1353 User: Ale

Created with NETZSCH Proteus software

TG /%

PGZ-HCI-RSV 1:2

1104

105 1
Mass Change: -2.5 %

1001«

95

A7 Mass Change: -18.3 %

85 1

80
mn
75 1

70 4

50 100 150 200 250 300

Temperature /°C
Main  2023-06-17 1344 User Ale

Created with NETZSCH Profeus software



Pharmaceutics 2023, 15, 630

15 of 33

Main  2022-06-17 14:13  User: Ale

Temperature /°C

DSC /(mW/mg)
08/ PGZ-HCI-RSV 1:2
. exo
Peak: 73.3°C
0561 Peak: 159.9 °C o kel
Glass Transition:
Mid: 1104 °C
Delta Cp*:  0.05 JI(g’K)
0.4
0.2 = Area: 16.8 Jig
Area: 46.9 Jig
0.0
-0.2 1 i i i i i i
50 100 150 200 250 300
Temperature /°C
Main 2022-1207 17:54
Created with NETZSCH Profeus saftware
TG /% DSC /(mW/mg)
PGZ-HCI - RSV L12
1 4 1 exo
110
1.0
105 4
0.8
100 4
Peak: 77.1°C Peak: 204.6 °C e
95 Peak: 158.8 °C
Onset: 143.9 °C 04
90 - % -
Area: 26.1 J/ig
\ +0.2
Lo Area: 39.17 Jig ISRsY2a Ty
80 gilli 0.0
m
75 -0.2
704 . . . . . . F-0.4
50 100 150 200 250 300

Created with NETZSCH Proteus software



Pharmaceutics 2023, 15, 630

16 of 33

TG /1%

110

105 1

PGZ-HCI-RSV 1:4

95 1

90 1

85 4

80 1

75 1

704

100-‘________5__“_H‘“-h‘_;__ oo

Mass Change: -2.3 %

Mass Change: -17.1 %

n

50

Main  2022-06-17 14:08 User Ale

100 150 200 250 300
Temperature /°C

Created with NETZSGH Proieus soffware

DSC /(mW/mg)

08
L exo

06 4
Peak: 77.1°C

04

021

0.0 4

0.2 1

Area: 39.2 Jig

PGZ-HCI-RSV 1:4

Glass Transition:
Mid: 1127 ° e
Delta Cp*: 0,05 Ji(g*K) Pemy il

Peak: 158.8°C

Are-:;-:-—‘:l.Z Jig

Area: 60.85 Jlg

50

Main  2022-1207 1749

100 150 200 250 300
Temperature /°C

Created with NETZSCH Profeus software



Pharmaceutics 2023, 15, 630

17 of 33

DSC /(mW/mg)
1.0 1

1 exo
0.8 -
0.6 1

0.4 -

Peak: 79.1 °C
/

/
/

TG 1%
PGZ-HCI - RSV °
1 : 6
120
110
Peak: 2124 °C
\ Peak: 239.5 °C
Peak: 154.7 °C 100
Onset: 1f1_4 6°C
e 90

0.2 1

0.0 1

N\
Area: 38.15 Jig

Area: 4\.166 Jig ¥
A

Area: 95.01 Jig

i 80

m 70

60

50

Main 2022-06-17 18:48 User: Ale

100

150 200 250 300
Temperature /°C

Created with NETZSCH Proteus software

TG /%

110 4

105 1

PGZ-HCI-RSV 1:6

Mass Change: -2.2 %

95 4

90 4

85 4

80 1

75 4

70 4

100 | ee—

Mass Change: -15.3 %

1

50

Main  2022-05-17 18:20  User Ale

100

150 200 250 300
Temperature /°C

Created with NETZSCH Proteus software



Pharmaceutics 2023, 15,

630

18 of 33

0.2 1

0.0

0.2

DSC /(mW/mg)
oy, PGZ-HCI-RSV 1:6
0.8 - i
Glass Transition:
Mid: 1149 °C
Delta Cp*: ; 0.15 J(g"K) Peak: 212.4°C
056 - Peak: 79.1°C f i e
/ Peak: 154.7 °C
04 4

T T
/ Area: 38.1 Jig

Area: 4.2 Jig

50 100 150 200 250 300
Temperature /°C

Main  2022-1207 17.42

Created with NETZSCH Profeus Sofware

TG /% DSC /(mW/mg)
PGZ-HCI - RSV 1.0
1 10 4 1 : 8 l« exo I
r0.8
1051
Peak: 236.3 °C
100 1 Peak: 79.5 °C 06
4 Peak: 151.8 °C
95 Lo
Onset 1_4;,(] C
90 \
Area: 2.008 Jig Y r0.2
Area: 40.67 J/g .
85 - Area: 113.6 J/g
W (0.0
80 - Tl
751 -0.2
704 i . . i . — 04
50 100 150 200 250 300
Temperature /°C
Main  2022-06-17 19:10 User: Ale

Created with NETZSCH Proteus software



Pharmaceutics 2023, 15, 630

19 of 33

TG /%
PGZ-HCI-RSV 1:8
105 A
Mass Change: -2.7 %
100 —— 'I’"//
95
90 Mass Change: -14.0 %
85
i}
80 -
75
70 1 . . . . . .
50 100 150 200 250 300
) Temperature /°C
Main 2022-06-17 1202 User Ale

Created with NETZ5CH Proteus sofiware

DSC /(mW/mg)
104

1 exo
0.8
0.6 -

Peak: 795 °C

PGZ-HCI-RSV 1:8

Glass Transition:

Mid: 1152°C

Delta Cp*:  0.17 Jl(g*K)
/

/ Peak: 151.8 °C
/

I|
Area: 2.0 Jig

04
02 | Area: 45.'?/J.Fg |
0.0 -
021

Peak: 236.3 °C

50

Main 20221207 17.37

100 150 200
Temperature /°C

250

Created with NETZSCH Profeus software

300




Pharmaceutics 2023, 15, 630

20 of 33

TG /% DSC /(mW/mg)
PGZ-HCI - RSV 2
1 :10 B
110 4 { exo
105 - 1.0
100 4 0.8
+
B84 06
+ \
90 4
+ 04
e
85 -
m 0.2
80 4
- 0.0
70 A . . . . . . -0.2
50 100 150 200 250 300
Main 2022-06-17 19:43  User: Ale Temperatu e /°C
Created with NETZSCH Proteus sofiware
TG /%
PGZ-HCI-RSV 1:10
105 A
Mass Change: -2.7 %
100 \ $ -
95 1
Mass Change: -13 6 %
90 +
85 -
]
80 -
75 -
70 -

50 100 150 200
Temperature /°C

Main  2022-05-17 18:42 User Ale

300

Greated with NETZSCH Prodeus software



Pharmaceutics 2023, 15, 630

21 of 33

DSC /(mW/mg)
10 PGZ-HCI-RSV 1:10
4 exo
08 Peak: 2345 °C
Glass Transition:
Mid: M"73=Cc
06 - Peak- 79.9 °C Delta Cp™: 0.13 Mg"K)
Peak: 150.7 °C
04
| | ! Area: 09 Jig %
| . A
021 Area: 41.11 Jig Area: 119.4 M
0.0
02 1 . . . . . .
50 100 150 200 250 300
Temperature /°C
Maln 202212407 17:33

Created with NETZSCH Profeus soffware

Figure S7. Individual DSC-TGA thermograms of the solid forms of PGZ-HCI-RSV at different stoichiometric ratios (1:2; 1:4; 1:6; 1:8 and
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Figure S8. RSV amorphization at different times of ball-milling.
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Figure S9. Full FT-IR spectra of the solid forms of PGZ-HCI-RSV at different stoichiometric ratios (1:1; 1:2; 1:4; 1:6; 1:8 and 1:10)
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Figure S10. Individual DSC-TGA thermograms of the solid forms of PGZ-HCI-RSV at different stoichiometric ratios (4:1; 6:1; 8:1 and 10:1)
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Figure S11. Full FT-IR spectra of the solid forms of PGZ-HCI-RSV at different stoichiometric ratios (1:1; 2:1; 4:1; 6:1; 8:1 and 10:1)
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Figure S12. Grain morphology images of the solid forms (1:1; 1:6; 1:10; 6:1; and 10:1)



