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Polymorphism of Sulpiride and its Pharmaceutical Applications ()

Transformation Kinetics of Sulpiride Polymorphs

Abstract—The transformation kinetics between polymorphs of sulpiride and the effect of additives on
the transformation kinetics were studied. The results could be summarized as follows. 1. Transforma-
tion kinetics of the polymorph form I to form II in water suspenion was first order type and transfor-
mation rate constant at 25°C is 2.61x%1072min~?, the half life of form I was about 27 minutes and the
activation energy for transformation was 21. 35 Kcal/mole. 2. Glycerine and coloring agents increased the
rate of transformation. In the case of polyscrbate 80, the rate constant increased in proportion to the
concentration of polysorbate 80. Simple syrup showed no effect on transformation kinetics.
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#¥l—Sulpiride (Fujisawa), glycerine (Fisher Scientific Co.), sucrose(Z£8i5%), polysorbate 80
(Atlas Chemical Industries, Inc.), yellow No. 4(&REMNY HiES), amaranth(&LENDY B
% fh), potassium bromide (E. Merck, infrared spectroscopic grade), ethanolh H:Abist GRSt
R
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T& ¥R ste] LAl sulpiride form I¢) transformation kineticsel] 219} 7o} #fEslo] 25. 0+
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Table I—Reproducibility of sulpiride from
IR spectrophotometry.

| . No. of sample Found(%)
‘ . 1 94.7
) 2 102.6
e 3 98.1
< |
‘ ye 4 99.6
: ! .
" i -
105.7
£ S 5 )
; / 6 101.2
‘ g 7 103. 5
v ,
|7 ‘ ) 8 103.2
: 2 ) 4 9 94.2
10 92.1
Amount of sulpiride dispersed i e e
in KEBr disk, mg
Mean 99.5
Fig. 1—Calibration curve of sulpiride at 1,600 Standard deviation 48

em™! from IR spectrophotometry.
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band & internal standard® #}o] 2 EE&HS internal standardel] &}3F b2 4] ksl vl

e form IzHorm 119 449 AL 2aldtd &S R3 WLREHEA calibration
curve® =] ¥wl Figure 33 2ov FaMo = FMHE 3.
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Fig. 2—IR spectra of sulpiride polymorphs. Fig. 3—Calibration curves of sulpiride
Al form I, B: form II, polymorphs.
C: Mixture of form I and form II (1:4). ® form I, O form II
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t 10
Time, mic.
Fig. 4—Transformation from sulpiride form 1 Fig. 5—Arrhenius plot of the transformation
to form Il in aqueous suspension at from sulpiride form I to form II.

various temperature,
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Table II--Rate constant of the transformation
from sulpiride form I to form II in

suspension.
Temperature (°C) Rate constant(min™1)
35 6.35x1072
25 2.61 1072

L5 0.57 1072

Table III--Effcct of viscosity-imparting agents
on the rate of transformation from
sulpiride form I to form II(25°C).

Rate constant

Additive Concentration (10~?min-1)
Standard 2.61
Glycerine 20% G. 68
Simple syrup 60% 2.53
r
5
- L
o
5 \ N ™
% L ! \ \\
3 AN
N

Time, aiin
Fig. 7—Effect of polysorbate 80 on the rate of
transformation from sulpiride form I

to form II at 35°C.

O standard, A 0.05% polysorbate 80,
©® 0.59% polysorbate 80,
> 1.09% polysorbate &0.
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Fig. 6—Effect of viscosity-imparting agents on
the rate of transformation from sul-
piride form I to form IT at 25°C.
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Fig. 8—Effect of coloring agents on the rate
of transformation from sulpiride form
I to form II at 23°C.
@ standard, A amaranth,
O yellow No. 4,



N

236 A

selwls

mE g e & RS RS Pt ok

W HEinmle] B#8e- Fig. 60 A9 7ro] glycerine?) "‘"‘AFF'} 209 <% o+ transformatione] #f
Wk S v A= AL O 4 9o 60% HkA HelAe Ao BES vl AR ggkvh

£ FEinlel 4] ) translormation®] SHPEERS ZHES ] Table Iz} 70w} glycerine 20%<
W o) A= 10, 2min.o] 9l o v glycerine §H-f-slA] kS wlo] ARG 26. Smin. g} [higetw
oF 1/2.59] A% & 4 9k

REavfum = (F/ 5] = polysorbate 802} yfifrel w}i- ?3 #-2- Fig. 7ol 218} a4 el A 9
SR P jz slwl Table IVeL 7o n] polysorbate 80= EEEMM S IBMA A v =3 polysor-

bate BHEFL 5 WEEM HNFol 1A% & & 4 gleh o128 polysorbate 80¢] Y
A sulpiedes) 551 BERIR S 24 oho] wEel Ao e o
kel ol g WEE Fig g3b o] olo] web & el o} MEEEE ko Table V

Sh 3 el O3 P IR BT OWINAA TR BEe] gles] oA @kl ket
o] sulpiride®] #5iAFNI2) BINGRE- S JHnA 7 o 24 sulpiride $&5ht S0 {457 871 i
¥l o 2 2] transformation®| iges} Wjns = Aoz P 5 9lo].

Table IV—Effcct of polysorbate 80 on the rate

of transformation from sulpiride
form I to form Il at 3)°C

Table V—Effect of coloring agent on the rate
of transformation from sulpiride
form I to form II at 25°C.

ggﬁrgiﬁgr;téoélogf %) R(altg g;?lslg%lt Addltlve Rate constant(lO‘zmm 1)
1.0 ‘ - ‘E 7 Standard 2.61
0.5 9.05 Amaranth 2.99
0.05 6.91 Yellow No. 4 3.11
Standard 6.35 : - - : I B
B OOW
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