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ABSTRACT

Three crystal modifications (polymorphs) of Linezolid designated as Form Al, Form B1 and Form C1 have been
obtained through recrystallization using organic solvents under different conditions. Thus obtained crystal forms of
Linezolid were characterized by powder X-ray diffractometry (PXRD), differential scanning calorimetry (DSC), and
thermo gravimetric analysis (TGA) and the data acquired proved the crystal forms to be different than the prior art
forms.
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INTRODUCTION

It has been known since the middle of"1&ntury that many substances could be obtainesidre than one
crystalline form [1] but the subject of drug polymhbism has received extensive academic and industitention
since the early pionering reports of Aguiar andeagjues at Parke-Davis, in which effect of polynisp on
dissolution and bioavailability were highlighted fchloramphenicol palmitate [2,3]. It is the weltkmn fact that
nature of structure adopted by a given compouncdrygstallization would have a profound effect on siodidstate
properties of the system. It was found that varipaymorphs could exhibit different solubilities canissolution
rates and these differences sometimes lead toxieterece of non-equivalent bioavailabilities foffdient forms.
Polymorphism in crystalline solid is defined as emils with the same chemical composition differtattice
structures and/or different molecular compositidrb[6,7]. Pseudopolymorphism is a term that retiersrystalline
forms with solvent molecules as an integral parthefstructure. [8,9] Knowledge of crystal struetinas also been
applied to further understand chemical stabilitgt dehydration or solvent loss [9].

There is a renewed interest in polymorph;this idlpaue to increased economic pressure faced baynphceutical
companies and the greater awareness of the effett polymorphs may have on the bioavailability,
manufacturability and stability of the product. 3this also reflected in regulatory recommendatioith vegard to
polymorphism appearing in both ‘new drug applicatitNDA) and ‘abbreviated new drug application’ (A))
particularly those for solid dosage form [10,11,12]

Once the diversity of solid state form is knowrgegision can be made as to which crystal form ghbal selected
for further development during preclinical & climictesting. This decision must ultimately be basgdn the
physico-chemical attributes of various crystal ferimcluding their solubility and physical and cheatistability.

Linezolid is a synthetic antibiotic used for theatment of serious infections caused by Gram-peskiacteria that
are resistant to several other antibiotics. A mendbehe oxazolidinone class of drugs, Linezolichitive against
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most Gram-positive bacteria that cause diseas&dimg streptococci, vancomycin-resistant enterocq@RE),
and methicillin-resistan&aphylococcus aureus (MRSA) [13]. The main indications of Linezolid aigfections of
the skin and soft tissues and pneumonia (partigutesspital-acquired pneumonia), although off-labsk for a
variety of other infections is becoming popular.

Discovered in the 1990s and first approved for ins2000, Linezolid was the first commercially awdile 1,3-
oxazolidinone antibiotic. As of 2009, it is the pmharketed oxazolidinone, although others are weligpment. As
a protein synthesis inhibitor, it stops the growthbacteria by disrupting their production of piate Although
many antibiotics work this way, the exact mechanigraction of Linezolid appears to be unique irt ihalocks the
initiation of protein production, and not one oéthlater steps. [14]. Bacterial resistance to Litidzioas remained
very low since it was first detected in 1999, altgb it may be increasing.

When administered for short periods, Linezolid ielatively safe drug; it can be used in patieffitalioages and in
people with liver disease or poor kidney functi@ommon adverse effects of short-term use includel&ehe,
diarrhea, and nausea. Long-term use, however, d&s dssociated with serious adverse effects; Llidezan cause
bone marrow suppression and low platelet countgjcptarly when used for more than two weeks. ledigor
longer periods still, it may cause peripheral npathy (which can be irreversible), optic nerve dgeand lactic
acidosis (a buildup of lactic acid in the body),rmabst likely due to mitochondrial toxicity.

Linezolid, chemically = N-[[(5S)-3-[3-fluoro-4-(4-mpholinyl)phenyl]-2-oxo-5-oxazolidinyllmethyl]acetade
having CAS Registry Number: 165800-03-3 is an aatibrial agent. Linezolid is an oxazolidinone, Ingvihe
empirical formula GH,,FNsO, and the structure as shown in Fig. 1.

Linezolid was first disclosed by Upjohn Company][18arious solid state forms of Linezolid have beabsclosed
in the prior art: crystalline Form | [16], Form[7], Form Ill [18] and many others [19, 20], ambgus form [21],
hydrated forms [22, 23] and co-crystals [24].

MATERIALSAND METHODS

Materials
Linezolid was provided by Parth Laboratories Pyd.lOther chemicals and solvents were of analytieagent or
special grade.

Preparation of polymor phic forms

Form Al

1g of Linezolid was slurried in 10 mL of methan®he mixture was stirred at room temperature fduengtime of
20 hours with a magnetic stirrer. The mixture widiered under vacuum, rinsed with methanol (10 nur)ed and
analyzed by PXRD analysis and showed to be Form Al.

Form B1

1g of Linezolid was slurried in 10 mL of propandhe mixture was stirred at room temperature fduengtime of
28 hours with a magnetic stirrer. The mixture wiiered under vacuum, rinsed with propanol (10 ndrjed and
analyzed by PXRD analysis and showed to be Form B1.

Form C1

1g of Linezolid was slurried in 10 mL of ethanohé mixture was stirred at room temperature foruargltime of
18 hours with a magnetic stirrer. The mixture witered under vacuum, rinsed with ethanol (10 ndtjed and
analyzed by PXRD analysis and showed to be Form C1.

M ethods
Powder X-ray diffraction
Powder X-ray diffraction (PXRD) patterns under aemti conditions were collected on Rigaku DMAX-IIIA

diffractometer using graphite monochromatized @uiddiation A=1.54178A). The measurement conditions were
isothermal; target, Cu; voltage, 30kV, current, 20m
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Thermal Analysis

The DSC thermogram was obtained using a ShimadZL+&Binstrument. The temperature range of scans3@as
350°C at a rate of 10°C/min. The weight of the sl@nwms 2-5 mg. The sample was purged with nitroggnat a
flow rate of 40 mL/min. Standard 40 aluminum crucibles having lids with three smadlds were used. The TGA
thermogram for Linezolid forms was performed on T6Rinstrument (Shimadzu) using alumina pan anahapte
weight 7-15 mg.

RESULTSAND DISCUSSION

X-ray powder diffraction patterns of three Linezbtirystal forms Form Al, Form B1 and Form C1 dresifated in
Fig. 2 and they showed differences. DSC curve afetolid Form Al is illustrated in Fig. 3. DSC cusvef
Linezolid Form B1 and Form C1 are illustrated ig.M. TGA curves of Linezolid Form Al, Form B1 ardrm C1
are illustrated in Fig. 5. The DSC, TGA and PXRDBules confirmed the existence of three crystal foraf
Linezolid.

Fig. 1 Structureof Linezolid

ZT

CHj3

T

)

Fig. 2 X-ray powder diffraction patternsof three Linezolid forms
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Fig. 3DSC curveof Linezolid A1 form
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Fig. 5 TGA curvesof three Linezolid forms
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CONCL USION

Three crystal forms of Linezolid were prepared bgrystallization from different solvents. The calsiorms were
characterized by DSC, PXRD and TGA. X-ray diffractipatterns of three Linezolid polymorphs are défé from
those reported in literature [15-24].
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