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Ty Fourteen (14) PCC were prepared using

/< .r." Ottimizzazione delle forme molecolari e cristalline metformin free base and acidic compounds for

Introduction

Biguanide functional group is found in compounds in relation
of the following drug classes: oral antidiabetics for the treatment ,
the type-2 diabetes, antimalarics, antiseptics and anticancer [1]. By "/ mo,

di farmaci, fitofarmaci, pesticidi in relazione _ _ _ _ _ _
| e e o SO Bo\ adattivita, biodisponibilita, aspetti brevettual monocarboxylic acids (fumaric acid, acetic acid
N,N-dimethylbiguanide is used as oral antidiabetic drug, well *‘Q‘,l_jj'/“&{ | _, ealla produzione di polimorfi, solvati e co-cristalli and its halogenated derivatives, glycolic acid
known as Metformin (MET). It directly improves insulin action and is the only ../ con metodi basso impatto ambientale and acetyl-salicylic acid), dicarboxylic acids
approved hypoglycemic drug of the biguanide class. It is the drug of first choice (maleic, fumaric, malonic, and succinic acid),
for oral therapy of the type 2 diabetes, marketed as hydrochloride, embonat saccharin and picric acid, as well as one (1)
(pamoate) and p-chlorophenoxy acetate salt. polymorphic form of PCC metformin/saccharin

prepared from metformin-HCI and

Because of the biguanide m-conjugated system, MET can exist in three Y _
resonance-stabilized forms, i.e. as neutral molecule (MET), monoprotonated (mgla)r saccharine-Na.
ratio

(METH™) or diprotonated (METH?*) cation, with dissociation constants in water

typical of biguanides: Formic acid | pKa: 3.75 1/1
yp | % | ) | o’ Methods
Metformin = L; [HL]/[L][H] pK,(N=H*)~12.40; Acetic Acid g, Preere "

[HoL/[HL][H] pK_»(N=-H*)=2.96 (NIST database)
The high basicity of pK,, and the difference between the pK, values qualify Metormin  acid o e pkao7r  uL e Single crystals of PCC were obtained by slow
MET as organosuperbase and determine the stability of its monoprotonated free base | | evaporation of the solvent: o
form METH* within a wide range of pH [2]. ) 'all'glf(ljuoroacetlc H ;é K 0.23 " f/lc_)lvent fofr cocrystallllzatlcc)ln WI'[L] orglargglggldf.o/
A search of the MET fragment in the structural literature, both in the CCDC e e : Ixture of n-pentanol and methanol ( VIV%) .
database and in patents, shows that in crystals it exists as METH* or METH?* SKal: 12.4 Glycolic acid H(>—>—OH pKa: 3.83 1/1
but never In its neutral form MET. pKa2: 2.96

- : : : o : . pKai: 2.97
Pharmaceutical Cocrystals (PCC) as solids are crystalline single phase salicylic Acid E pKaz: 137 H Characterization of PCC
materials composed of two or more different molecular and/or ionic compounds, Maleic Acid Q/@f“ pKa:: 1.93 "

one of which is a drug molecule (DM) and the other Is known as conformer pKaz: 0.28
(CF), generally in a stoichiometric ratio [3]. Fumaric Acid 8 E gﬁg;j;gg 11 PCC absolute structure determination was

PCC represent multicomponent complexes where the Charge Transfer (CT) or Valonic Acid i oKau: 2.84 " performed by Single Crystal X-Ray Diffraction
Electron Donor-Acceptor (EDA) Interactions between DM and CF may o pKaz: 5.69 Analysis confirming the PCC structure to be a New
determine the crystal packing motifs that alter the drug’s physicochemical Succinic Acid JVTm P42 " Chemlgal Entity (NEC) not so far deposited in the
properties (e.g. solubility, melting point etc.) which directly affect Iits = Cambridge Structure Database CCDC.
biopharmaceutical profile (e.g. drug dissolution, absorption) and processability Picric Acid Y, pKa: 0.35 1/1; 172
of its solid phase (e.g. hygroscopicity, compressibility) [4]. Metformin / Saccharinate 2/2 MM
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