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Thermal Analysis of Pharmaceutical Cocrystals
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Multicomponent crystals which contain API (active pharmaceutical ingredients) molecule
are called as pharmaceutical cocrystals. Although there is currently some controversy regarding
the classification and terminology for crystals consisting of more than one component, these
systems are typically classified into salts, solvates (including hydrates) and cocrystals. Recently,
the formation of cocrystal is attractive technique for improving the physicochemical properties
of API. In this short review, screening and characterization of pharmaceutical cocrystals by
using thermal analysis are introduced with advantages of cocrystallization in the development

of solid dosage forms. In addition, preparing method of cocrystals for production scale by hot-

melt extrusion technology is also described.
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Fig.1 Schematic representation of crystalline forms;
single component system (a) API crystal, multiple
component system (b) cocrystal, (c) solvate,
(d) salt.

Hi & Cocrystal  [XFIF A FHEIZDOWT, WL DD JE
M EN TV D, Aakersy H1d, HIVAR B e NHEER
o TR EAER % A5 5 85 FREH O Sl & 2 dAT
L7co ZORER, INKRE I VEICFEIETS5220C-0
MEEREOIIE, Tu U BHOFRICLY 255 TE, 1
FNOFEL.027 BLU1.081 £ V), 3EB X U Cocrystal
WHTELILEZHMEL TS (Fig.2(A)).9 EHHD
MR N =TT, RIEETHLA ¥ Py T v [T
FREEETH B ) N A > OFEIRFRY TR R = R L 72
MR DEZE AT ) BT, WEORFMEE SRR S
NAHZ L xR L7282 TAakersy b DFHEIZ L7255
T, MRS MG L /L 2A, AV FAS DD
HNVKRIBRICHRT 270 B KA VDT AFVT
IVHEIIBHILTYWD Z EATRE SN0, ZOBEAK
ETHAEEEZ 5N (Fig.2(B))o ?

bR L7z & 912, HREOEEEIE SN TH I
Cocrystal LHIET A Z LT TE LRV, 2HMAFDOARTIE R
{3025 % % Cocrystal 2, FN5 DFERLHE L RS
NTWAB7-0, BAEIFZ S % A5 Cocrystal rush & H 9~
FRME > TNB10 LALENDL, RIFOFEEL )L
IZBWTE X, Cocrystal IZHEH 2 WITBEHEFIZBIT S
Molecular complex (5 THEARK) & LIFLITRFASNT
WLDONWBIRTH 5 2 TRFHTIE, EEHORIEIC

BUF 5 Cocrystal DALE DT RLERIZOVTOMN LS,

Bl 2D U728l kR sk 2 AL, Sl oo
& % Cocrystal DEAF AT L CTHlsk & B2 RO 72

Netsu Sokutei 38 (1) 2011

(A)

A/ 0. @y
N

bA_O b/a=1.027
O S N

N
\
bAO  b/a=1.081
B)

@21.071
1.207

Fig.2 Environment around the carboxyl group of
indomethacin (IDM) indicating C-O bond length
as structural parameter in the IDM - lidocaine
(LDC) complex, (A) classification as a salt (up)
or cocrystal (down) determined by proton
transfer,® (B) crystal structure of IDM-LDC
crystalline complex.®?
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Fig.3 DSC heating curves of (a) salicylic acid (SAA),

(b) caffeine (CAF) and (c) CAF - SAA cocrystal
prepared by the slurry method. The curves (d),
(e) and (f) are physical mixtures of CAF and
SAA at 1:2, 1:1 and 2 : 1 molar ratios,
respectively.!®
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Fig.4 Outline of the new phase determined in the
hot-stage screen; (a) paracetamol (PCM) -

nicotinamide (NCA): simple eutectic system,
phase A = PCM, phase B = NCA (115.0C),
(b) salicylic acid (SAA) - NCA: cocrystal system,
phase A = SAA, B = cocrystal (central), C =
NCA (119.0C).'®
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Fig.5 Powder X-ray diffractogram and heat of

the
ursodeoxycholic acid (UDCA) and phenanthrene
(PHN); O: UDCA, [I: PHN, ¥ UDCA - PHN
cocrystal (1 :1).2D

dissolution in equimolar system of
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Fig.6  Phase diagram constructed by DSC measurement;
(A) paracetamol (PCM) and propyphenazone
system,?¥ (B) PCM and phenazone (PNZ) system,
A: PCM, Z: PNZ, AZ: PCM - PNZ complex
(1:1), L: liquid, P: peritectic point, m: congruent
melting point of AZ.2%
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Fig.7 Modulated-temperature DSC  curves of

carbamazepine and 4-amino-benzoic acid; (a)
total heat flow, (b) reversible heat flow, (c) non-
reversible heat flow.
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