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ABSTRACT

An Active Pharmaceutical Ingredient (API) Aspirin was crystallized from Sodium Meta silicate (SMS) by gel growth
method for the first time. The growth parameters and the various properties of the drug crystals are observed and
characterized by different instruments. The lattice parameters were determined by single crystal X-ray diffraction
studies. FTIR and UV - Vis spectral studies have also been carried out to identify the functional groups present and
the rate of absorbance of the drug crystal. Thermal analysis by TG-DTA shows good thermal stability. Dielectric
studies reveal that the dielectric constant decreases with increase in frequency.
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INTRODUCTION

Aspirin [Acetyl salicylic acid - ASA] is well knowas a non — steroidal anti — inflammatory (NSAIDYgl which
is the active ingredient of many oral medicinetaislets. Aspirin consists of some metal binding ptexes, such as
acetyl, phenyl and carboxylic groups. These fumetiggroups are responsible for various medicinévities and
also it will interact with the metal ions presemtwater. Today, Aspirin is one of the most widebed medicines as
an analgesic (pain Kkiller), antipyretic (fever redr), anticoagulant (blood thinner) and an antgbét
(antiaggregant) drug. Most of the drugs are dedigidp patients in crystalline form [1]. Crystalliizan of API is not
only an important art but also provides the knogkedbout physical properties of crystalline natueh as crystal
form, shape and size. Owing to the biological ardlicinal importance of Aspirin, it was crystalliz&dm SMS by
gel method. This research work system can be ereglay various stages of drug development in phagoteaal
preparations an d applications. Because ARI3 their salts are isolated and purified bystallization in the
final step of synthetic process.

MATERIALS AND METHODS
Materials:

Pharmaceutical grade of Aspirin was supplied by M8 Krishna Laboratories, Hyderabad, India. Comuiadly
available sodium meta silicate and ethanol washaged from M/S. Merck India Ltd, Mumbai.
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Fig.1. Chemical structure of Aspirin
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Methods:

Crystal growth from gel:

Gel method gained enormous role in crystallizatioe to its simplicity, feasibility and versatilith gel is a two-
component system, semi solid in nature and ricliqurd. Diffusion takes place through fine poresdim Meta
silicate gel is widely used as a crystal growth medin most of the growth experiments, since itniert [2] we
preferred to crystallize Aspirin in this nature.

Preparation of gel for crystal growth:

The gel medium prevents turbulence and helps to fgood crystals by providing a frame work of nutiea sites

[3]. Silica gel prepared from an aqueous solutibBMS (N aSiO;.5H,0) of specific gravity 1.04 gm/cinT he pH

and concentration of the gel medium were adjusiegkt best conditions for crystal growth. Aspiriasamixed with
ethanol. This solution was added to gel growth medand it was carried out at room temperate8{C). 250ml
beaker was used as crystal growth vessels instead of test tubaacBed rod shaped and isolated needle shaped
pink color crystals were formed at the bottom of theaker. The crystals are collected carefully émed after a
growth period o f 5-7 weeks.

Fig.2. The as grown drug crystal

The yield of drug crystal was 80 %. The dimensiohshe grown crystals are 9 x2x2rmmnd it was shown by
different snapshots in fig (1). The grown crystaswobserved to be thermally stable, non — hygroscpd not
decomposed when exposed to air at ambient temperafu

RESULTS AND DISCUSSION

Characterization of solid phase drug crystal:

The physicochemical properties of the organic pleentical crystal are important in the drug discgvand

development phase. The general methods for thectesization of crystalline phase for these praperare single
crystal X-Ray Diffraction, FTIR, thermal analysiEhese methods have been reviewed in detail by akeaathors
[5,6,7]. All these characterization were done draresults will be discussed herein detalil.
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Single X — ray diffraction studies:

The most valuable information about the moleculat erystalline structure in solid phase naturegtednined by
single crystal X -ray diffraction [8,9]. Single XRay diffraction analysis for the grown crystal veasried out us ing
an ENRAF NONIUS CAD - 4 X-Ray diffractometer. Frahe diffraction analysis the unit c ell parametiensthe

grown crystals was a = 7.08 b =9.38 A, ¢ = 11.73A, B =97.38° V=777 A3 and space group.f. The as
grown bi molecular crystal belongs to monoclinisteyn. This form of drug compound is thermodynanhcstible

at room temperature [10] which is one f the esaéptioperties during the manufacturing processhiarmaceutical
industry.

FTIR analysis:

Drugs which owe their pharmacological effects teroftal interactions with metal complexes are likedyhave
special effects. The study of this molecular intéom of drugs in solid phase [11] provides uséfifibrmation in
pharmaceutical and medicinal chemistry. Spectrostothe most powerful tool available fo r the aiséd of a wide
range of compounds such as functional groups corgtion, environment of organic compounds and firggent of
molecular solid [12,13]. The FTIR analysis of thewn drug crystals was recorded between 4 50 a0 46"

using KBr pellet technique by B RUKKER IFS 66V spemeter and the resultant spectrum is shown iréd3).

Fig. 3. FTIR Spectrum of the grown crystal

The bands at 3161 ¢hand 14 41 ci established the presence of ammonium ion, whexed824 crit and 1654
cm® is due to alkenyl C-H and C= C stretch. The absmmppeaks at 2926 cfand 2792 cm indicates in the
presence of carboxylic acid C = O stretch. Thegmes of aromatic ring skeletal vibrations is obedrat 1506 cim
1 The peaks corresponding to 1370 and 1327 bning forth CH rocking and the peaks at 1259tni242 cnit
and 1226 cm shows C=0 stretch respectively. The ab sorpti@kpdetween 1172 c¢tand 1015 cm arise due to
the presence of phenol O-H stretching.

UV — VIS spectral studies:

UV — Vis spectral data is used to measure the perency and concentration of the crystal. Optidedoaption
studies for the grown biological crystals were igariout using Varian Cary - 5E spectrometer inrtirgge of 500nm
—2500nm. Fig (4) shows the plot of absorbanceegangve length spectrum.

The spectrum indicates that the absorbance behavithe entire UV, Visible a d IR region. The maxim
absorbance is ai=250nm with nearly 80% of transmittance. After tthie rate of absorbance decreases gradually
up to 800nm to 1500nm whiemablegshe molecularconcentration level of the crystal.

Thermal analysis:

Thermal Analysis (TA) is the most precise methoed.is the preformulation and development of drugk15] that
the change of temperature may influence the stalufi the drug molecules. Thermal analysis of thegdcrystal
was carried out using NETZSCH STA 09 C/CD modelya®a. The powered sampl e weighing 9.390mg wasd use
for this analysis in the nitrogen atmosphere amdhiermogram is depicted in fig (5) and fig. (6).
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Fig. 4. Optical absorption spectrum of the grown cystal
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Fig. 5. T GA Spectrum of the grown crystal

From the thermal studies the crystal can retairieiture up to 22€C, after that it starts to decompose gaseous

molecules like CO2 and NH gradually by the lossmass in temperature range between®230 400C. The

decomposition illustrates almost 100% f weight las8§80C.
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The DTA thermogram also reveals that the exotheprak at 1709 may assign to solvent molecule evaporation
which enables that the compound can be used foy mpplications below its melting point [16] and ensg the
production quality.

Dielectric studies:

Dielectric measurements were performed on the @srgcrystals using a HIOKI HITESTER model 3532 %R
meter. The sample of dimension 2.5x2x2 frims been placed inside a dielectric cell whoseacitance was
measured at different temperatures for differeaqfiencies. The techniques use d for the measurerhdiglectric
constant are either reflection coefficients or nesu frequencies.

Fig. 7. Variation of dielectric constant
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The dielectric constant and dielectric loss de@sagth increase in frequency was shown in figa{¥d fig (8).

Fig.8. Variation of dielectric loss
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CONCLUSION

As a result of this research study, it was fourat tiSA was crystallized in SMS from small, mediunddig sizes
at room temperature by gel growth method. The sirgystal X — ray diffraction results shows thag itrystal
belongs to monoclinic system. The FTIR spectrunfioms both Aspirin and SMS compounds were presernhé
sample. From the UV spectrum results that the &utvavelength of the drug crystal is 250nm and thermal
analysis shows the stability, decomposition andimgepoints were 22, 97% at 408C and 170.8C respectively.
Dielectric studies indicate that the dielectric stamt decreases with increase in frequency and learyielectric
loss illustrates very high purity of the crystal.
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