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ABSTRACT

A capillary gas chromatographic method using flame ionization detection
was developed and validated for the trace analysis (ppm level) of Azo bis
(isobutyronitrile) in pharmaceutical drug substance. The method utilizes a
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megabore capillary column with 5% Phenyl-95%methylpolysiloxane
stationary phase. A dissolve-and-injection approach was adopted for sample
introduction in a split mode (1:1). Methanol is used as sample solvent. A
limit of detection of about 0.5ppm and limit of quantitation of about 1.8ppm
were achieved for the Azo bis (isobutyronitrile) in drug substance samples.
The method optimization and validation are also discussed in this paper.
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INTRODUCTION

Recently, the potential health hazards of trace
amounts of Azo bis(isobutyronitrile) in pharmaceuti-
cashaveattracted the attention of regulatory authori-
ties. It isknown to be potent carcinogenic aswell as
mutageni c compound. Itspresencein the pharmaceuti-
ca productsmay betheresult of |eftover materid, asit
iswidely used as catalyst in most of the freeradical
reactions.3 Asthelimit for the compound have not
been reported“ the concentration of these compounds
areexpected to be controlled asper the TTC. Till date
no quantitative method wasreported. Therefore, itisof
great importanceto devel op anaytical methodsthat are
sensitive enough and meet dl theregulatory require-
ments.

The pureAzo bis(isobutyronitrile) isasolid at am-

bient temperaturewith amelting point around 102 °C.
Therefore, it isfeasible quantify these compounds by
gas chromatography. The analysis of the Azo bis
(isobutyronitrile) using HPLC isnot straightforward
because of the specific chemical and physical proper-
ties of these compounds.

Thisshort communication describesasmpleand
sensitive method for the determination of Azo bis
(isobutyronitrile) in pharmaceutical susing capillary GC
with flameionization detection (FID). Thelimit of de-
tection and limit of quantitation were determined to be
about 0.5ppm and 1.8ppm per gram of API, respec-
tively. The method utilizes adissol ve-and-inject ap-
proach for sample preparation and introduction. The
sampleswereinjectedinthesplit modeand quantitation
wasachieved usngasinglepoint externa standard cali-
bration.
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EXPERIMENTAL

I nstrumentation

AnAgilent 6890 GC (Agilent, PAoAlto, CA,USA)
equi pped with an auto sampler was used in the experi-
ment. Dataacquisition and processing were conducted
using theWaters Empower software.

Chemicals

Azo bis (isobutyronitrile) was purchased from
Aldrich Chemica (Milwaukee, WI, USA). Chromato-
graphic grade methanol was purchased from Lichrosolv
Merck speciditiesprivatelimited (Worli, Mumbal, In-
dia). This study also involves three proprietary Dr.
Reddy’s Laboratories Pharmaceutical Research &
Deve opment compounds.

Prepar ation of solutions

Thestock solutionsof Azo bis(isobutyronitrile) were
prepared by dissol ving 100mg of compoundin sample
solvent. Thesolutionwasfurther diluted by transferring
0.2ml of the solution to 10ml. The standard solution
was prepared by pipetting 25u L of the diluted solution
into a10-mL volumetric flask and diluting to volume
with samplesolvent. The sample solutionwas prepared
by accurately weighing about 50 mg of the drug sub-
ganceintoa2-mL GCvid and adding 1.0 mL of sample
solvent.

Operating conditions

The GC separation was conducted onan J& W Sci-
entific DB-5 column with a dimension of 30 m x
0.32 mm and a film thickness of 1 um. Helium was used
ascarrier gasat aconstant flow of 1.7ml/min. The GC
oven temperature program utilized aninitial tempera-
tureof 60 °C and an initial holding time of 4 min, then
increased at 5 °C/min to 120 °C with a hold time of 10
min, thenincreased at 35°C/min to 250 °C. The final
temperaturewasheld for 15 min.

A flameionization detection (FID) systemwasused.
TheH,, air, makeup flows were kept at 30, 300 and
40 mL/min, respectively. The detector temperature was
Set at 240 °C.

The sampleswereinjected with theAgilent 6890
seriesauto sampler. Theinlet temperaturewas kept at
220 °C. A straight glass injection liner with glass wool
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was obtained from Restek, (Restek, Bellefont, PA,
USA). Thesampleswereinjectedinasplit mode(1:1)
with a4-uL injection volume unless otherwise speci-
fied.

RESULTSAND DISCUSSION

M ethod development and optimization

Themain challengewasto achievethedesired de-
tection and quantitation limit usng themaost commonly
avallableinstrument, i.e. agas chromatograph with a
FID system. To obtain the desired sensitivity, one ap-
proachistoincrease sampleamount injected into the
GC system. The adoption of amegabore capillary GC
column (0.53 mm 1.D.) with a high capacity bonded
stationary phase seemsto bethe obviouschoice. Suit-
ableinitial columntemperaturein combinationwitha
moderateinlet temperaturemay dlow ardatively large
injectionvolumewithout Sgnificant deteriorationincol-
umnefficiency.

Theeffect of injection volumeon the quantitation of
theAzo bis (isobutyronitrile) wasinvestigated by in-
jecting between 1 ulL and 5 pL of the standard solution
containing 10ppm of Azo bis(isobutyronitrile). There-
sults show that the peak widths of Azo bis
(isobutyronitrile) areindependent of injection volume
within thetested range. Further studieswere not done
to determinethe maximum injection volumethat the
chromatographic system could handl e becauseinter-
fering peaksfrom the sampl e solvent started being de-
tected when theinjection volumewasgreater than 4 pl
inour experiments. Aninjection volumeof 4 ul. was
chosenfor thismethod.

Theeffect of inlet temperature on thedrift of the
baselinewasinvestigated. Theinlet temperaturewas
varied from 100 to 240 °C. An aliquot of 3 pL of
the sample wasinjected in the split mode. There-
sults show that at an inlet temperature more than
240°C there is a drift in the baseline which will effect
thequantification of Azo bis(isobutyronitrile). Aninlet
temperature of 220 °C was chosen, which allowed
smooth baseline and al so a better peak shape of the
compound.

Thismethod utilizes a dissol ve-and-inject ap-
proach for the analysis. Several factorswere con-
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sidered in selection of asample solvent, including
the purity, itsability to dissolvethe analyte, and its
chemical compatibility with the compounds of in-
terest. To detect the Azo bis (isobutyronitrile) at
0.5ppm level, the purity of sample solvent iscriti-
cal. It hasbeen observed in our laboratory that the
chromatographic grade solvents are generally suit-
able. Thetested sample concentration of drug sub-
stances was in the range of 40-100 mg/mL. The
use of methanol was successfully used for one of
the in-house compounds for the residue analysis
(Figure1). TheAzo bis (isobutyronitrile) showed
reasonabl e stability in the methanol solution. Thisis
important because many pharmaceutical s have bet-
ter solubility inalcohols.
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Figurel: Chromatogram of sample solvent

Method validation

A Ciritica parameters of validation wasdonefor
the developed work. The validated method param-
etersinclude establishment of limit of detection, limit
of quantification, precessionat limit of quantification,
accuracy at limit of quantification and linearity was
done.

Thedetectionlimit (LOD) of the method for the
Azo bis(isobutyronitrile) was estimated from achro-
matogram of a solution containing about 0.5ppm.
From the chromatogram, a signal-to-noiseratio of
2.8 wasobtained for Azo bis (isobutyronitrile. Inthe
pharmaceuti cal industry, thequantitation limit (LOQ)
was defined as the lowest amount of analytein a
samplethat can be quantitatively determined with
suitable precision and accuracy. The LOQ was de-
termined to be 1.8ppm for Azo bis (isobutyronitrile)
(Figure 2) based on the precision and accuracy data
discussed below.
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Figure2: Chromatogram of astandard solution containing
1.8ppm of Azo big(l sobutyronitrile)

The experimental results al so show that this
method has excellent precision without using an
internal standard. Multipleinjections were made
for the standard solutions containing 10ppm re-
spectively of Azo bis (isobutyronitrile). For six in-
jections of the solution, the R.S.D. of the peak
area of Azo bis (isobutyronitrile) was 5.0%. Ac-
curacy of the method was determined by analyz-
ing drug substance samples spiked with limit of
quantification amount of the Azo bis
(isobutyronitrile) and the recovery was found to
be 99%. Linearity of the method was established
from limit of quantification to 30ppm at asix point
curve and the correlation was found to be 0.999.
Because this method uses the dissol ve-and-inject
approach, for every sampleinjection, about 150 pg
of thedrug substanceisintroduced in theinjection
port. The accumulation of drug substance may
have negative effect on therecovery. Therefore
the injection liner should be cleaned after every

sequence of 15-20 injections.
CONCLUSION

A simple and sensitive GC method has been
developed and validated for the trace analysis of
Azo bis (isobutyronitrile) in pharmaceuticals. The
mini validation was performed. This method uti-
lizes aFID detector, which isreadily availablein
most of the quality control testing laboratoriesin
the pharmaceutical industry and relatively simple
to use. Thismethod is sensitive enough to detect
0.5ppm of Azo bis (isobutyronitrile) in pharma-
ceutical products.
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