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CHARACTERIZATION OF DIFFERENT CRYSTAL FORMS OF
IBUPROFEN, TINIDAZOLE AND LORAZEPAM

N. Udupa, College of Pharmacy,
Kasturba Medical College,
MANIPAL - 576 119, INDIA.

ABSTRACT

Different crystal forms of ibuprofen, tinidazole and lorazepam
were prepared and subjected to physicochemical tests like particle
size, shape and melting point determination, scanning of U.V., I.R.
and N.M.R. Patterns, stability, dissolution and diffusion rate
studies. The mnature of solvents and method of microprecipitation
effect different properties of crystal forms of the drugs.

INTRODUCTION

The degree of crystallinity of drugs can be changed by
suitable choice of solvents. Different polymorphs have differences
in phylicochemical properties (1 - 4). The present work is
undertaken to characterise the different crystal forms of poorly
water soluble drugs namely ibuprofen, tinidazole and lorazepam.

MATERIALS AND METHODS

Supercooled and slow cooled variety as well as crystal forms
of ibuprofen, tinidazole and lorazepam precipitated from ethanol,
chloroform, propyleneglycol and acetone were prepared and labelled
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as 1/2/3 control and a,b,c,d,e,f(5). Melting point, average
particle size and shape of each physical form were determined.

The U.V. spectra of ibuprofen and tinidazole in 0.1 N NaOH
solution and lorazepam in ethanol were scanned using Beckman
spectrophotometer model 240. The I.R. spectra of each crystal form
of drug in Nujol was scanned in a Perkin Elmer I.R.
spectrophotometer. The N.M.R. spectra of each crystal form of
ibuprofen and tinidazole were scanned after dissolving them in
deuteriated chloroform (CDCL3) and that of lorazepam in
deuteriated DMSO using Varian NMR spectrophotometer.

Dissolution study of 100 mg. each of crystal form was conducted
using USP XX Dissolution rate testing apparatus in distilled water
at 37 degree C and 100 R.P.M. speed. Ibuprofen and Tinidazole
sanples were diluted with 0.1 N. NAOH, lorazepam samples were
diluted with ethanol and absorbance readings were recorded at 264,
368 and 236 nm respectively using Beckman spectrophotometer(5).

Diffusion study of 10 mg. of each drug sample was conducted by
taking 200 ml. of pH 7.4 phosphate buffer as acceptor compartment
medium and 30 ml. of pH 8.0 phosphate buffer as donor compartment
mediur using a 20 mm. dia glass tube with a cellophane membrane as
diffusion interphase. The contents of acceptor compartment medium
were uniformly stirred at a constant speed and temperature of the
medium was maintained at 37 degree C(5).

The stability of each physical form of drug was studied by

exposing the samples to 37 degree C. and 85Z RH in a high humidity
oven.

RESULTS AND DISCUSSION

The nature of solvents and slow cooling or super cooling
process may affect the crystal forms, size and shape of drugs. The
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crystal forms resulted by precipitation from propylene glycol are
having low meting point, circular shape, smaller particle size and
higher degradation, dissolution and diffusion rates. Choloroform
precipitates have higher melting point, bigger particle size,
irregular shape, lower dissolution and diffusion rates and better
stability. (Table 1). The U.V. and N.M.R s8pectra of different
crystal forms(Table 2) of each drug namely ibuprofemn, tinidazole
and lorazepam are identical and superimposable indicating their
similarity with respect to their chemical structure and mmber of
hydrogen atoms.

Main differences were observed im I.R.Spectra, X-Ray
diffraction pattern and melting peaks of D.S.C. pattern in case of
ibuprofen and tinidazole (Table 2). The control sample of lorazepam
had single D.S.C. pesk whereas the crystal forms resulting after
precipitation from ethanol, chloroform and acetone had double
D.S.C. peaks (Table 2) indicating the formation of lorazepam
solvates with above solvents. Thus polymorphism is predicted in
case of 1buprofen and tinidazole due to difference in melting
point, X-Ray diffraction pattern and I.R. spectra. Solvate
formation of lorazepam is predicted by observing differences in
D.S.C. and X~Ray diffraction pattern and in I.R. spectra compared
to control sample.

CONCLUSION

Different crystal forms of drugs may be characterised by
studying their melting point, particle size, shape, stability and
scanning their I.R., X.R.D., N.M.R. and D.S.C. patterns and also by
dissolution and diffusion studies. Particles resulting by
precipitation from propylene glycol and acetone are having smaller
size, circular shape and higher degradation, dissolution and
diffusion rates but particles resulting by precipitation from
solvents like chloroform have bigger size, irregular shape, lower
dissolution and diffusion rates and better stability.
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