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Introduction

Biguanide functional group is found in compounds in relation
to the following drug classes:[1] {
» Oral antidiabetics for the treatment the type-2 -

Twelve (12) PCC were prepared using
Ottimizzazione delle forme molecolari e cristalline

IR e ftoRarmact, pesticdl in relazione metformin free base and acidic compounds for

| | . | o R S S 8 \ ad attivita, biodisponibilita, aspetti brevettuali monocarboxylic acids (acetic acid and acetyl-
diabetes: Metformin (Metformin-HCI in Glucophage ™, ‘L?:‘,l:;j/*ﬁ{ . eallaproduzione di polimorfi, solvati e co-cristalli  salicylic acid), dicarboxylic acids (maleic,
Brystol-Mayer Sgibb) , Buformin (Buformin-HCI in Silubin™, @ v conmetodi basso impatto ambientale fumaric, oxalic, malonic, and succinic acid),
Grinenthal), Phenformin (Phenformin-HCI in DBI™, Ciba-Geigy), Inorganic acids  (nitric and phosphoric acids),
> Antimalarics: Proguanil (Proguanil-HCI in Paludrine™ by AstraZeneca), ' saccharin and picric acid, as well as one (1)
. . J . ( g . Y ) Compounds Studied polymorphic form of PCC metformin/saccharin

> Antiseptics: Chlorhexidine (Hibitane™, ICI),

prepared from metformin-HCI and
» Drugs in pipelines: anticancer (e.g pyrimidinebiguanides, mono- and di-

: MM saccharine-Na.
substituted biguanides), spasmolythic (1-substituted phenyl biguanides) and --
antimicrobial treatments (1,5-disupstituted biguanides; 3,4-dichlorobenzyl Nitric Acid T pKa: -1.3
derivatives; polyhexamethylene biguanide, and polymeric biguanides). Phosphoric *&_or pKai: 2.1

Metformin as a biguanide derivative is a diacidic strong base (pKa, 12.4 and acid  wey, RS u Single crvstals of PCC were obtained by slow
pKa, 2.96). The only comercial salt in which metformin exists as Activ | o n " gectysa?tc;] | et-eo alned by sio
Pharmaceutical Ingrediant (API) is hydrochloride crystalline form. In the b Eed | g\c/)?\?eor:?fgncgcr gtzlcl)i;/:t?o-n with oraanic acids:
metformin structure the four amino groups are almost equivalent and the salioylc Acid “"% Ka: 297 . -pentanol y g ;
positive charge Is distributed among them with consequent formation of Yf‘“ pKaz: 13.7 Solvent for.cocrystallization with inorganic acid:
stabilized monocation and dication after first and second protonation, el Maleic Acid (Y e e " ethanol '
respectivaly. [2] pKal: 12.4 - '

. . ] ] pKa2: 2.96 =ynEe A pKai: 3.02 1/1

Pharmaceutical Cocrystals (PCC) as solids are crystalline single phase 8‘" pKa:: 4.48 -

materials composed of two or more different molecular and/or ionic compounds, S 055 Characterization of PCC
. . . Oxalic Acid o% oKaz: 4.26 1/1

one of which is a drug molecule (DM) and the other is known as conformer

(CF), generally in a stoichiometric ratio [3]. One promising approach for o o= pKaw2.84 .
designing PCC is to make use of the molecular recognition properties of the pelomieAcie i prtaz: 569 . PC? al;sollautes' stlr uct(u:re , (I:Iei(erén |nat|[§).r1:f \;\_/as
functional groups and their allocations in entire structures of the molecules succinic Acid pp{gj;é 11 2er ?rme f.y .lngthe ng at t ayt bl raclz\llon
which, depending on the polarity and atom’s electronegativity, are linked one to o nalysis contirming the SHUCHUre 10 be a New
another by H-bonds [4]. Hence, PCC represent multicomponent complexes FIEE Aele *j%)\ pKa: 0.35 RLe Chemlgal Entity (NEC) not so far deposited in the
where the Charge Transfer (CT) or Electron Donor-Acceptor (EDA) Interactions Cambridge Structure Database CCDC.

between DM and CF may determine the crystal packing motifs that alter the Saccharin w PKa: 1.31 11

drug’s physicochemical properties (e.g. solubility, melting point etc.) which MetforminHCl U

directly affect its biopharmaceutical profile (e.g. drug dissolution, absorption) B Saccharin Na Cfg pKa: 1.31 1/2

and processability of its solid phase (e.g. hygroscopicity, compressibility). R

Source: NIST Database

CryStaI Structures Metformin / Saccharin 2/2 MM

Metformin / Nitrate 1/1 MM Prepared from Metformin-HCI/Saccharin-Na

Prepared from Metformin/Nitric Acid 1/1 MM Metformin / Salicylic Acid 1/1 MM Metformin / Oxalic Acid Hydrate 1/2/1 M/M/M
(prepared from neutral Metformin/Acetyl Salicylic Acid)
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Further Work

Possible correlations between ApKa values of metformin and CFs are presently under [1] Saczewski, F. & Balewski, L. Expert Opin. Ther. Patents (2013) 23(8)
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