E pharmaceutics WVI\D\Py

Supplementary Material: Improving Lurasidone
Hydrochloride’s Solubility and Stability by Higher-Order
Complex Formation with Hydroxypropyl-p-cyclodextrin

Maria Elena Gamboa-Arancibia, Nelson Caro, Alexander Gamboa, Javier Octavio Morales, Jorge Enrique Gonza-
lez Casanova, Diana Marcela Rojas GOmez and Sebastian Miranda-Rojas

1 8 ! ~ L 1.0
Proton & (ppm) H-'HCOSY :
H69  8.13 H7 - H8 N lhad 3 1.5
<
H7 7.59 H6 — H8 H el B L.,

L
H8 7.46 H7 —H9 ) .& Sl UL [,

—
‘/; H26,30 4.03 H27-H29 ¢
i

3.0

fi (ppm)

Proton & (ppm) H-'HCOSY

4.0
H23 3.09 H18
H23,16 2.70 H18 — H17 7.5
H16 2.07 H17 8.0
H18 1.70 H23
| N
’ L T T T T T T T T T T T T T T L T T T T T T T P
82 80 78 76 74 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08 06

Figure S1. '"H-'H correlation spectroscopy experiment of LRD.
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Figure S2. Infrared spectrum of LRD.
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Figure S3. Mass spectrum of LRD.
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Figure S4. Powder X-ray diffraction of LRD.
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Figure S5. Particle size distribution of LRD.




Pharmaceutics 2022, 14, x FOR PEER REVIEW

4 of 9

Spectrum Index Plot
Imp 1 - 2.306 Imp 2 - 4.631 Lurasidone - 7.546
200.00 nm 200.00 nm 200.00 nm
) 2I5E|l.DIC- » 39(?.0:0 » 3.5[?‘0.0 » 400 DP 250 UO SUq.OU 35!:[.00 400.6*] o 2.5':."0.0 » 3IDEII.U:0 o 3I5E|l.0.C- 400 0o
. 2.31 2)33@ 463 39’4\6 755
\\ —
— wjllimw 396.4 \_ﬁ__ o srs 3759 N
0.45-]
0.40-]
0.35
0.30 % Purity1 | Purity? USP UsP
Name |RT Angle |Threshold |Plate Count | Tailing
2 0.257 mp 1 |2306 |004 |78036 |90000 |2592 144
0.20- Imp 2 [4631 |008 |70.831 [00.000 |7876 157
] LRD |7546 |99.88 |10570 |66.174  |7545 0.96
0.154
] 8 P
0.10+ ™ ©
] o™ =t
0.05 - o~
4 =N j=1
] E E L
0.00 iy T & 3
0.00 200 400 600 "800 10,00 1200 1400 16.00 1800 20.00
Minutes
Figure S6. HPLC purity of LRD.
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Figure S7. Chromatogram of the detection limit
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Figure S8. Chromatograms of the LRD degradation in the evaluation of the specificity of the
method.
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Figure S9. Infrared spectroscopy analysis of LRD-HPBCD complexes at 3 months accelerated sta-
bility.
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Figure S10. Graphical representation of the rest of the binding conformations found for the inclusion
complexes for LRD and LRDH into BCD and HPBCD for the first inclusion process (1:1) (cyclodex-
trin carbon: purple, LRD/LRDH carbon: gray, hydrogen: white, oxygen: red, nitrogen: blue, sulfur:
yellow; AEint stands for interaction energy in kcal/mol).
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Figure S11. Graphical representation of the geometries representation of the rest of the binding con-
formations found for the inclusion complexes for LRD and LRDH into BCD and HPBCD for the
second inclusion process (1:2) (cyclodextrin carbon: purple, LRD/LRDH carbon: gray, hydrogen:
white, oxygen: red, nitrogen: blue, sulfur: yellow; AEint stands for interaction energy in kcal/mol).
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Table S1. Interaction energies (AEint), interaction energy corrected by implicit solvent (AEints), sol-
vent destabilization contribution (Solv), dispersion interaction energy contribution (Edisp), and dipo-
lar moments (u) for the complex formation between lurasidone and BCD or HPBCD in a (1:1) and
(1:2) stoichiometry. Energies are in kcal/mol and p is in debye (D).

Complex AEint AEints Solv % pe Eadisp
1:1)
LRD-BCD-C2 -51.6 -36.7 28.9 9.55 -72.6
LRD-BCD-C3 -53.7 -42.7 20.5 10.83 -73.4
LRDH*-BCD-C4 -109.9 -92.8 15.6 15.78 -61.4
LRD-HPBCD-C2 -70.4 -55.6 21.0 14.86 -82.5
LRD-HPBCD-C3 -61.0 -53.6 12.1 8.27 -73.5
LRDH*-HPBCD-C4 -133.8 -104.4 22.0 19.62 -68.5
(1:2)
LRD-BCD-C2 -106.4 -78.0 26.7 9.55 -82.4
LRD-BCD-C3 -98.0 -69.4 29.2 12.78 -63.6
LRDH*-BCD-C4 -107.5 -93.8 12.7 12.20 -54.8
LRD-HPBCD-C2 -86.3 -61.5 28.7 10.52 -72.8
LRD-HPBCD-C3 -104.4 -77.9 254 6.99 -100.8

2 The reference dipolar moments of LRD in its neutral and charged forms are 3.45 D and 8.15 D.



