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ABSTRACT

In Pharmaceutical field, the search for compound that have suitable properties to be used in nowadays a big
challenge, paracetamol, one of the most widely used drug is taken and the effect of dopant EDTA on the growth
process, crystalline properties of paracetamol are investigated. The grown crystal was transparent, obtained within
a period of few days. The grown crystal was subjected to various studies, such as X-Ray Diffraction(XRD), Fourier
Transform Infrared (FTIR) and Ultraviolet-Visible (UV-Vis) absorbance, Thermogravimetric analysis and
Differential thermal analysis (TGA/DTA). The functional groups of the crystals have been confirmed by FTIR
analysis. The lattice parameters of the grown crystal were determined by single crystal XRD. A UV-Vis spectrum
was recorded to find the suitability of the crystal for optical applications and band gap energy is determined. The
thermal stability of doped crystal was checked using the TGA/DTA analysis. The surface morphology of the crystal
was analysed by SEM and EDAX analysis was also carried out.
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INTRODUCTION

In the last years, may leading pharmaceutical coiegahave begun to strictly control, the crystatrafstry of

active pharmaceutical ingredients during their prapon and development stage. Crystals are tlepibf modern
technology. Crystal of different materials has selapplications. Paracetamol (PCT) is an acylateamatic
amide, which was firstly introduced into medicireean antipyretic/analgesic by Von Mering in 1898 &ias been
in use as an analgesic for home medication for 80eyears and is accepted as an effective treatfoettie relief
of pain and fever in adults and children. PCT soadtnown as acetaminophen (N- acetyl — p- aminoghén—

acetamidophenol); it is a major ingredient in nuooesrcold and flu medications and many prescripéinalgesics.
In normal doses, PCT does not irritate the linifithe stomach or affect blood coagulation, the &ign or the fetel
ductus arteriosus .Paracetamol is a widely used-itxeecounter analgesic-antipyretic drug. Paracetasna weak
prostaglandin inhibitor in peripheral tissues andgesses no significant anti inflammatory effeéE3TA can also
be utilized in medicine. Doctors can prescribe EDiféatments for patients suffering from lead poisgnSuch a
treatment is known as chelation therapy, in whi€iITE renders the toxic ions present in the body8]1-

EXPERIMENTAL SECTION
2.1. Preparation of solution
Exactly 0.5M solution is prepared by weighing aetely 7.55g of PCT and dissolved in the 100ml ofilde

distilled water taken in the beaker. The dopant BO3 added in the concentration of 0.1M by weighatgput
2.92g and mixed directly to PCT. These were filllere
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2.2. Cry¢tallisation method
The beaker was covered with filter paper. Smaléfievere made on the filter paper. The solution allsved to
evaporate slowly. Crystals formed were harvesteat &w days.

RESULTSAND DISCUSSION

3.1FTIR Analysis

The FTIR spectrum for pure as well as doped crystare recorded using FT-IR instrument using th&riillet
technique in the range 400-4000tmhich is shown in the Fig. 1 & 2. The calculateebuencies with their relative
intensities obtained in FTIR of pure and doped @atamol and their most probable assignments asepted in
Table(1)
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Fig.1 FTIR Spectrum of Pure PCT
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Fig. 2 FTIR Spectrum of EPCT
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Table 1. IR Absor ption Frequencies of Paracetamol and EPCT Crystals

Wave Number(cr)
Paracetamol EPCT

3928.22 3933.41] O-H Stretching

- 3787.59| Intermolecular hydrogen bonded O-H stiate

3323.82 3322.13 N-H Stretching
3161.66 3156.37 N-H Stretching Associated, Intranalar hydrogen bonded O-H Stretching
2881.27 2793.72 Symmetric C-H Stretching, Intramalar hydrogen bonded O-H Stretching
2713.47 2713.02
2586.77 2587.08
2486.46 2485.60Q Intramolecular hydrogen bonded O-H Stretching
2292.14 2293.08
2118.27 2118.97
2038.09 2038.71
1978.55 1978.81 C-H out-of-plane bending
1877.49 1878.1Q
1654.66 1652.37 C=0 Stretching
1613.05 1615.54 Aromatic C=C Stretching
1565.00 1564.32 Aromatic C=C Stretching, N-H Defafion
1507.78 1507.67 Aromatic C=C Stretching, N-H Defation
1438.62 1438.1§ Asymmetric C-H bending
1367.09 1367.93 Symmetric C-H bending
1325.50 1326.57 C-N Stretching
1229.60 1233.53
1108.57 1110.41 C-O bond
1013.47 1015.14
966.80 967.94| Asymmetrical ring Stretching
835.52 835.03
802.20 801.79
716.47 - OH-out-of-plane bending
683.06 683.43| Aromatic C-C out-of-plane bending
507.47 505.64| N-H out-of-plane bending

Assignment

Aromatic C-H out-of-plane bending

Considering the spectra of paracetamol and EP@TEDITA approaches the paracetomol lattice andpmestthe
interstitial spaces and form intermolecular hydrogending with acetimido grouping and due to tkire is no
much variation in all the assigned frequencies[12].
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Fig.3 UV-Vis Spectrum of Pure PCT

3.2 UV Spectral Analysis
The UV-Visible spectral study is a useful tool ®temine the transparency, which is an importagqirement for
material to be optically active. The UV-Visible spreim of PCT and EPCT were recorded in the rang&96F
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1100nm, using lambda spectrometer at a scan sget#80®0nm/min. The UV-Visible spectra of paracethand
doped paracetamol is shown in the Fig.3 and Fig.4.
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Fig.4 UV-Visible Spectrum of EPCT
As there is no considerable change in the cut-affelength, due to the addition of EDTA and henaebfith UV

and Visible region, the paracetamol and EPCT carused as an optical window. Regarding the eleatroni
absorption, the Bathochromic shift is observedchmitnido carbonyl oxygen from 205.26nm to 218.62nm.
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Fig.5 Band Gap Energy of Pure PCT
3.3 Band Gap Energy Deter mination
The band gap measurement was also carried outddrand EPCT crystals. The plot ahg)? against k is shown
in the Fig.5 and Fig.6, a trend line was addedximapolate and it cut the X-axis of 4.41eV whishaken as the
direct band gap of the crystal.

Due to the addition of EDTA, the band gap valuesrel@ses from 4.68eV in pure paracetamol to 4.4hedbped
PCT which indicates that the laser activities daseel in EPCT and used as an optical window inleiségion[9].
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Fig.6 Band Gap Energy of EPCT

3.4 Thermal Analysis

The crystals of EPCT was subjected to thermogravimanalysis, differential thermogravimetric argi; using a
Q500 V20.10 Build 36 thermal analyser in nitrogém@sphere. The samples were heated between 30°¢3&id
to study the mass loss and thermal stability. TBeDITG curves of grown crystals were shown in thg Fi

The thermogram illustrates the absence of weigss lgp to 148C. Hence, the crystal is devoid of any physically
adsorbed water molecule. There is a small weigtst td 1.75 % at 150°c. It is due to the liberatbhydrogen gas.
The next major weight loss of 96.63% occurs betw®gd°c and 350°c shows that the decomposition st
complete. Due to the addition of the dopant, inBf&A analysis, the sharp exotherms observed af@7bincides
with the weight loss in TGA Curve. This confirmgttrystal is EPCT rather than pure paracetamolf]0-1
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Fig.7 TG-DTG Curveof EPCT

3.5 Single Crystal X-ray Diffraction

The single crystal X-ray diffraction analysis on E®doped paracetamol single crystals was recordatyuxX-ray
diffractometer. This analysis has revealed thatdingle crystals of doped paracetamol crystallizenionoclinic
system. The unit cell dimensions for doped paracetaare compared with that of pure paracetamolaredgiven
in table(2). The XRD analysis revealed that theitamid of dopant in the paracetamol does not chahgecrystal
structure though there is a change in the cell dgioas

Table 2: Comparison of unit cell dimension

Pure Paracetamqgl Doped paracetamol
a(A°) 7.13 14.15
b(A°) 9.40 18.69
c(A°) 11.79° 12.88
o 90.00° 90.00°
B 97.19° 113.44°
Y 90.08° 90.00°
Volume 784A3 3076A°
System monoclinic monoclinic

3.6 Scanning Electron Microscopic Analysis

The image in SEM is produced by scanning the samjitea focused electron beam and detecting therskry
and back scattered electrons from the conventi8&M image. The SEM micrograph images of EPCT hosva
in the Fig.8 and Fig. 9 respectively. The SEM imatgarly reveals that due to the addition of comiplg agent
EDTA, the growth pattern is modified and also N&ilpsoidal structure like growth pattern on theface of the
grown crystal is observed.

3.7 Energy Dispersive X-ray Analysis

Fig.10 shows EDAX spectrum of EPCT crystals. Thakgeshow the presence of Carbon, Nitrogen and Oxige
the Crystals. Table.3 shows the elemental and atpericentage of the elements C,N and O. It wasrebdehat the
atomic % of C,N and O are 80.54, 2.55 and 16.9feas/ely. The result shows that the atomic % ah€eases
and atomic % of N decreases due to the additiodopfint and also reveals the absence of any atimurities in
the crystals.

3.8 Optical Image Microscope

The crystals are photographed using Optical Miapgd_X400. The EPCT crystals are colourless andsparent.
The photographs of the crystals are shown in tgelFi
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Fig.8 SEM image of EPCT

Fig.9Magnified SEM image of EPCT

Table.3 Elemental Data of EPCT

Element | Wit% At%
CK 75.95 80.54
NK 02.80 02.55
OK 21.25 16.91
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Fig.10 EDAX Spectrum of EPCT
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Fig.11 Optical Microscopic images of EPCT

CONCLUSION

In the UV absorption studies, it was observed thate is ho change in the cut-off wavelength, tRECE can be
used as an optical window. It is also evident tha to the addition of compexing agent EDTA to patamol the
band gap value decreases which confirms the deggelaser activity property. It is also evidentdfid-TIR studies
that binding of EDTA with paracetamol from the fuegcy assignments. The Thermo gravimetric studyircos
the decomposition pattern of EPCT. In SEM imag8ksnao ellipsoidal structure like growth is observEgaluation
of Unit Cell dimensions and volume confirmed thea topant EDTA has gone into the PCT crystal kattic
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