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INTRODUCTION MATERIALS AND METHODS
A large number of active pharmaceutical compounds, currently under oLz | Ball 650 rpm
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development, are poorly water soluble, a characteristic which can limit their o) — milling ;4’;;,;’8“'22})3 i
bioavailability, thus representing a challenge for the formulator®-2. CIT
i . 75 mL dichloromethane
Strategies to address the problem encompass the conversion of a Zﬁg CT):: — ev:ogl;:iton Evaporation (40°C, reduced pressure)
crystalline drug into an amorphous form to promote its apparent solubility and TRYP - ARl Rl e TS (e e I G CE A
dissolution®. Co-amorphous systems (CAMs) added value to co-crystallization SER Z‘éﬁ Quench | molten mixtures quench cooled in
and amorphization of drugs and they can be prepared by several methods, — cYC cooling aluminum beakers with ligN,

mainly based on thermodynamic or kinetic disordering processes>. ‘—'—’

The aim of this study is to compare the potential of amino acids (L-proline, Solid state characterization
PRO; L-arginine, ARG; L-tryptophan, TRYP; L-serine, SER; aspartic acid, ASP),
carboxylic acids (citric acid, CIT; oxalic acid, OXA; tartaric acid, TAR) and sulfonic Dynamic Scanning : Solubility tests |
acids (saccharin, SAC; cyclamic acid, CYC; acesulfame, ACE) as co-formers, in Calorimetry (DSC) Four'ler;Tra":form —
the production of CAMs with olanzapine (OLZ) by ball milling (BM), solvent X-ray Powder spectrgs::?):oey(FTlR)
evaporation (SE) and quench cooling (QC). Diffraction (XRPD) Stability studies |

RESULTS AND DISCUSSION
Table 1 — Comparison of the capability of co-

amorphization using different techniques and co-formers

OLZ produced CAMs with some of the acids considered. BM showed the most promising results, followed by QC.

SE did not seem to be able to produce CAMs with the blends containing amino and carboxylic acids (Table 1). Material Qc SE =
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Fig 1 — XRPD pattern of OLZ and SAC (a) and CAMs produced by QC, SE and Fig 2 — XRPD pattern of OLZ and CIT (a) and CAMs produced by QC and BM, oLz:cyc No Yes Yes
BM, respectively (b, c and d). respectively (b and c). OLZ:ACE Vesh Vesh Vesb
XRPD patterns of the binary mixtures (1:1) produced with SAC by QC, SE and BM and with CIT by QC and BM are * Amorphization incomplete > Amorphization complete (CAMs)
shown in Fig 1 (b-d) and Fig 2 (b, c) respectively, showing the typical halo and the absence of crystalline peaks when the Y
co-amorphization was complete. Incomplete amorphization resulted in halos with crystalline peaks (Fig 2b). - I Y A L LT AN
The FTIR spectra for the CAMs produced were the superposition of
120 e those of two single components and in all of them the intermolecular
100 - =  interactions, suggest hydrogen-bonding between the molecules (Fig 3). s ()
__ 80 ‘w Table 2 - Solubility enhancement of the produced CAMs R e W e e e e W m e w ww
O = 60,73 60,76 Fig 3 — FTIR spectra of crystalllne OLZ and SAC and QC OLZ:SAC
Lo 5ol Material QcC SE BM . - . o
40 5,19 oLz e _ _ Crystalline OLZ presented low solubility (40.1 mg/L) in distilled water
20 I oLz-ciT - but by conversion into an amorphous form (only possible by QC), its
0 OLZ-TART . solubility was enhanced 4.6 times. A general increase in the solubility of
OLzsAC OlzCyC OLZACE — OLzClT - OLZIAR oL7-SAC e 109 1aa the CAMs formulations in comparison to the pure crystalline and
CAM mQC mSE mBM OLZ'CYC o ) amorphous drug is shown in Table 2. This significant increase (up to 269
, _ | times; BM with TART) unveils the possibility of improved dissolution
Fig 4 — Comparison of T, values of CAMs produced by OLZ:ACE 57 136 70 ) ) ) -
QC, SE and BM, respectively. proflles and bloavallablllty.

Table 3 — Onset of recrystallization in weeks of the pure amorphous OLZ and produced CAMs

The T, value of the CAMs (Fig 4) was 11%RH/  53%RH/  75%RH/  75%RH/  93%RH/

Hiohar for the svstems produced by BM Material 55 o 55 o 55 9 20 °C 35 o¢ Stability testing results highlight the ability of the
£ ﬁ d by QC ! d SE IZ hich Ty | ’ oLz QC <1 <1 <1 <1 <1 sulfonic acids to stabilize the OLZ amorphous systems
onowed by an ' BNET Tg VAIUE (Table 3). They are also in agreement with the FTIR
suggests that the amount and strength of OLZ:CIT BM <1 <1 <1 sS4 <4 t Hich od  th £ ot
bonding between OLZ and the co-formers OLZ:TART BM <3 <3 s sl “d .retsu S't. WhIE X trevea © ‘h © tpresencel OI SHONg
may be stronger in when the BM and QC R s £ 1 < “d !n eractions © we.en e” WO .mo ceuies, s

- 4 oLzCye: ¥ ¥ , » o intermolecular bonding. Stability studies for CYC and
techniques are used. | ACE are still ongoing.

*Produced by different techniques ~ OLZ:ACE* >5 >5 <1 <1 <1

CONCLUSIONS

= The study has shown the possibility of converting a crystalline drug into a less crystalline, or amorphous entity, particularly when in presence of co-formers which
stabilize the amorphous structures formed.

= Ball milling achieved better results than solvent evaporation and quench cooling, and sulfonic acids were more successful in the stabilization of the CAMs obtained.

= Due to the noteworthy increase in solubility CAMs could be a successful way to process active compounds with poor water solubility.
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