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The molecular details and phase transition of drug crystal were studied by thermal analy-
sis, combination of other measurements and simultaneous measurements of X-ray diffraction
(XRD) and DTA systems. In the crystalline state, methosorbinil have been shown to exist in
two polymorphic crystalline forms, a- and B-form crystals by DSC and infrared spectroscopy.
Transformation from the B- to a-form was observed at various heating rates, which were en-
hanced by the presence of a small amount of &-form crystals. Cefclidin has been shown to ex-
ist in three pseudopolymorphic crystalline forms, o-, B- and yform crystals by X-ray diffrac-
tometry. The relationship between the pseudopolymorphic crystal forms of cefclidin and water
content was studied by X-ray diffractometry, moisture analysis and vacuum freeze drying ex-
periments. The phase transition of crystalline cefclidin clearly indicated the effect of water
content on dehydration. In studying phase transition of pseudopolymorphism of E4031 and
E3060, XRD-DTA system technique which describe characterization of the phase transition of
pseudopolymorphism has been developed. The present study clarified the phase behavior of phar-
maceuticals with thermodynamics, and spectroscopic, and newly XRD-DTA system technique.
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Fig.1 Infrared spectra of crystalline samples of
methosorbinil. Curve I indicates the infrared
spectra for f-form crystals; II, for a-form crys-
tals; III, for B-form crystals preheated from 323
to 373 K; IV, for the 50:50 {(w/w) mixture of

o- and B-form crystals.
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Fig.2 The DSC performance of @- and B-form crys-

(1]
cooling rate of 10 K min ! for B-form crystals;

tals. key: heating rate of 50 K min ! and

[I1] heating rate of 50 K min ! and cooling
{1}
heating rate of 10 K min ! and cooling rate of
[Iv] heat-
ing rate of 1 K min ! and cooling rate of 10

rate of 10 K min ! for a- form crystals;
10 K min ! for B-form crystals;

K min -1 for f-form crystals.
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Fig.3 Relationship between change in water content
and X-ray diffraction profiles ofa- form crys-
tals of cefclidin. The left curve indicates the
water content-relative humidities (RH) diagram,
and the right curve indicates change in the X-

ray powder patterns of a- form crystals.
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sure during vacuum freeze drying and drying
following change in water content of crystalline
cefclidin.
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Change in powder X-ray diffraction patterns of
crystalline cefclidin during vacuum freeze dry-
ing dehydration. Powder X-ray diffraction curves
a-f indicate patterns for the o-form, curves g-i
are patterns for f-form crystals, and curves

m-r are patterns for y-form crystals.
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and DTA curve of dehydration of E4031 by
mesurement of XRD-DTA simultaneous system.
[1] ; using PSPC detector (upper figure), il
using SC detector (bottom).

Netsu Sokutei 25 (4) 1998



FEEMER RO & X HEH-DTA FEH

H:0

Al

E3620 (4H:0) alphaCD (6H:0) E4031 (2H:0O)
20
*1 —e— E3620 (4H:0)
*1 —a— alphaCD (6H:0)
g *1 —=— E4031 (2H:0)
£ 12
=
§ 10 4
T o84
=
3 6
3 44
2
0
2 T T T T T
0 20 40 60 80 160
RH | %
Fig.7 The model for state of water associated with

solid is illustrated. Comparison of water vaper
sorption for the hydration solids of three phar-
maceuticals indicated the left model (E3620)
and upper curve to posess week association wa-
ter but not the right model (E4031) and bottom
curve. Center curve and model indicates of -
CD.

IZSCEFEHL-BRTDH D, PSPC DRIESMITZRIES
THMERER %45 s & L7z, SCIIBESES 20 min -1 C
HIEEA L7, RIEBICSCERWIEAITE, T4 A—
SO EE U ER S A AREL, BIFLDTA /Y
— U EELOOMERFIFEEICRESNL DL o
7o 72, SCHETRXBY—LET74 2BV
WXy =) A IFKRE LA —77, RHE$HIPSPC
PER L7225, BHBORBETH L0, 208EE —
BIHETE S, 20T, MESBEOX SREZEELH
V0B ETHEMT/ Y — L SRDHIERIT S o L AT
&loo 72, PSPCHRHTZF X — ¥ DEREH O AE
EEVARET, BIZAFEDTA Y — U B R, 56
12, XBE— 2T A—=FI2L WA, XEREE
H—EEL D, PERBICBNTRZ BFRER Y —
ERALIEDTEL, EHBROBEIEEIITFBEES, X
M2 LT, REBMAEST LI LI bR

277,

Netsu Sokutei 25 (4) 1998

103

EFHED

R%

1] Heating rate: 1 K min-!

()

N 148.2
At e
\\\

w"’“J 129.1

i i
| |
1}\/[’/\4\/ A r’!\\m‘ 109.3
SUNININ e ad

?F""‘ T g0
/
B \_—V\/\/T/VM}W S
L AL VM"/"\J\“\A

—

o

49.0

30.0

Intensity

w’\/ A
5 10 15 20 25
——20

30 Heat flow / pV

(1] Heating rate: 10 K min-!

147.7

128.0
107.0
84.9

LN,WWM‘__M
‘\ 64.9

46.5

Intensity

300

30 Heat flow / pVv

Fig.8 Relationship between change in XRD profile
and DTA curve of dehydration of E3620 by
mesurement of XRD-DTA simultaneous system
using PSPC detector. [I]; heating rate of 1K
min 1 for E3620 tetrahydrate (upper figure),
[II]; heating rate of 10 K min | for E3620

tetrahydratu (bottom).
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