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ABSTRACT

For the simultaneous measurement of Stavudine and Zidovudine, a novel stability indicating reversed phase high-
performance liquid chromatographic technique was created and effectively validated. Chromatographic separation was
accomplished using an analytical column, which was kept at 30°C. At a flow rate of 0.9 mL/min, a buffer (pH 4.6):
acetonitrile (80:20) combination was used as the mobile phase. Stavudine and zidovudine were detected at a UV
wavelength of 283 nm. Adequate separation of aged and stress-degraded Stavudine and Zidovudine stability samples
proved the method's stability-indicating capacity. The International Conference on Harmonization (ICH Q2B) criteria were
followed in determining several analytical performance characteristics, including system appropriateness, linearity,
precision, accuracy, specificity, limit of detection (LOD), limit of quantification (LOQ), and robustness. For every analyte
in the target concentration range, the calibration curves' linearity was excellent (r2>0.999).
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INTRODUCTION

Numerous spectrophotometric and chromatographic
techniques, such as UV, colorimetric determination, ratio
derivative, and stability indicating HPLC methods, have
been reported for the determination of Stavudine and
Zidovudine, either alone or in combination with other
medications, according to a review of the literature.
However, there has been no report of a stability-indicating
HPLC technique for the simultaneous quantitative
measurement of zidovudine and stavudine in the
combination dose form. According to the International
Conference on Harmonization's (ICH) current drug stability
test guidance Q1A (R2), stress tests should be performed on
a drug product to determine its inherent stability
characteristics. This will help identify degradation products
and support the appropriateness of the suggested analytical
procedures. Additionally, it mandates that analytical test
methods for stability samples be completely verified and
stability indicated. In addition to developing and validating
a quick stability-indicating reverse phase assay technique,
the current work aimed to establish the inherent stability of
Stavudine and Zidovudine via stress experiments conducted
under a range of ICH approved test settings.

MATERIALS AND METHODS

Chromatography Conditions

Chromatographic separation was carried out at a
wavelength of 283 nm using an HPLC (Alliance with PDA
detector). The chromatographic runtime was 10 minutes,
the flow rate was 0.7 mL/min, the injection volume was 20
ul, and the mobile phase mixture was acetonitrile: 0.1%
OPA in a 55:45% V/V ratio taken in an 80:20 ratio. The

column with the reverse phase C18 COSMOSIL (250 x 4.6
mm, 5 microns) was used at 30°C.

Preparation of Buffer Solution

Precisely measured and transferred 1 milliliter of
concentrated orthophosphoric acid into 1000 milliliters of
volumetric flaskadd, approximately 900 milliliters of milli-
Q water was added, and the volume was finally made up
with water. 0.5 milliliters of triethylamine were then added,
and the pH was adjusted to 4.6 using a diluted
orthophosphoric acid solution.

Stability Studies

The stability studies were carried out by attempting
deliberate degradation of the sample with exposure to stress
conditions like acidic (2N HCI), alkaline (2N NaOH),
105°C dry heat, oxidizing agents (H20;), Photo Stability
and neutral stability.

Oxidation

One milliliter of 20% hydrogen peroxide (H202) was
added to one milliliter of the Stavudine and Zidovudine
stock solution. The solution was maintained at 600C for 30
minutes. After diluting the resulting solution to achieve
concentrations of 150 and 300 pg/ml, 10 pl of the solution
was injected into the system, and chromatograms were
collected to evaluate the sample's stability for the HPLC
investigation.

Acid Degradation Studies

1 ml of 2NHydrochloric acid was added to 1 ml of stock
solution of Stavudine and Zidovudine, and the mixture was
refluxed for 30 minutes at 600C. After diluting the resulting
solution to achieve concentrations of 150 and 300 pg/ml, 10
pl of the solution was injected into the system, and
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Table 1: Results of percent degradation for Stavudine and Zidovudine

Parameter

% Degradation (Stavuding)

% Degradation

(Zidovudine)

Acid Degradation Study
In 1 N HCI for 12 Hour
In 1 N HCI for 24 Hours
In 1 N HCI for 48 Hours
Alkali Degradation Study
In 1 N NaOH for 12 Hour

In 1 N NaOH for 24 Hours
In 1 N NaOH for 48 Hours
Oxidative Degradation Study

In 10% H,0, for 12 Hour

In 10% H,0, for 24 Hours
In 10% H,0, for 48 Hours

Thermolytic Degradation Study

At 70°C for 12 Hour

At 70°C for 24 Hours

At 70°C for 48 Hours
Photolytic Degradation St

At Short and Long wavelength for 12 Hour
At Short and Long wavelength for 24 Hours

udy

No degradation
No degradation
No degradation

No degradation
No degradation
No degradation

No degradation
No degradation
No degradation

No degradation
No degradation
No degradation

No degradation
No degradation
No degradation

No degradation
No degradation
No degradation

No degradation
No degradation
No degradation

No degradation
No degradation
No degradation

No degradation
No degradation
No degradation

No degradation
No degradation
No degradation

At Short and Long wavelength for 48 Hours

was refluxed for 30 minutes at 600C. After diluting the
resulting solution to achieve concentrations of 150 and 300
pg/ml, 10 pl of the solution was injected into the system,
and chromatograms were obtained to evaluate the sample's

chromatograms were obtained to evaluate the sample's
stability.

Alkali Degradation Studies

1 ml of 2N sodium hydroxide was added to 1 ml of

Stavudine and Zidovudine stock solution, and the mixture  stability.
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Figure 1: Chromatogram of Stavudine (in 1 N HCI) (after 48 hours)
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Figure 2: Chromatogram of Zidovudine (in 1 N HCI) (after 48 hours)
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Figure 3: Chromatogram of Stavudine (in 1 N NaOH) (after 48 hours)
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Figure 4: Chromatogram of Zidovudine (in 1 N NaOH) (after 48 hours)
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Figure 5: Chromatogram of Stavudine (in 3% H202) (after 48 Hours)
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Figure 6: Chromatogram of Stavudine (in 10% H202) (after 48 Hours)
Photo Stability Studies photochemical stability of the medication was also

By placing the beaker in a UV chamber for six hours and  investigated. After diluting the resulting solution to achieve
subjecting the standard drug solution to UV light, the  concentrations of 150 and 300 pg/ml, 10 pl of the solution
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was injected into the system, and chromatograms were
collected to evaluate the sample's stability for the HPLC
investigation.

RESULTS AND DISCUSSION
Method Development
To increase the chromatographic system's efficiency,

detection, the column, the column temperature, and the
buffer's pH were among the parameters that were tuned.
Stability Studies

Acid Degradation Study

The chromatograms for 12, 24 and 48 were recorded (1N
HCI for 48 Hours).

ExperimentalCondition —1 N HCI (STV)(48 Hours)
Experimental Condition — 1 N HCI (ZDV) (48 Hours)

several chromatographic settings were tested. The
composition of the mobile phase, the wavelength of Alkali Degradation Study
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Figure 7: Chromatogram of Zidovudine (in 3% H202) (after 48 Hours)
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Figure 8: Chromatogram of Zidovudine (in 10% H202) (after 48 Hours)
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Figure 9: Chromatogram of Stavudine (Temperature of 70°C) (after 48 Hours)
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Figure 10: Chromatogram of Zidovudine (Temperature of 70°C) (after 48 Hours)
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Figure 11: Chromatogram of Stavudine (Short and Long wavelength) (after 48 Hours)
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Figure 12: Chromatogram of Zidovudine (Short and Long wavelength) (after 48 Hours)

The chromatograms for 12, 24 and 48 hours were recorded
(IN NaOH for 48 hours).

Experimental Condition — 1 N NaOH (STV) (48 Hours)
Experimental Condition — 1 N NaOH (ZDV) (48 Hours)
Oxidative Degradation Study

As shown in Figures 5-7 (3% H202 for 48 hours) and 6
(10% H202 for 48 hours), the chromatograms were taken
after 12, 24, and 48 hours to assess the sample's stability.
Experimental Condition — 3% H202 (STV) (48 Hours)
Experimental Condition — 10% H202 (STV) (48 Hours)

Experimental Condition — 3% H202 (ZDV) (48 Hours)
Experimental Condition — 10% H202 (ZDV) (48 Hours)
Thermolytic Degradation Study

The chromatograms were recorded after 12, 24 and 48
Hours to access the stability of sample as shown in Figure
5.17 (70°C for 48 hours).

Experimental Condition — Temperature of 70°C (STV) (48

Hours)
Experimental Condition — Temperature of 70°C (ZDV) (48

Hours)
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Photolytic Degradation Study

The chromatograms were recorded after 12, 24 and 48
Hours to access the stability of sample as shown in Figure
5.18 (Short and Long wavelength for 48 hours).
Experimental Condition — Short and Long wavelength
(STV) (48 Hours)

Experimental Condition — Short and Long wavelength
(Z1D) (48 Hours)

CONCLUSION

The RP-HPLC technique that was developed turned out to
be quick, easy, sensitive, accurate, exact, and specific. Two
medications were isolated throughout the eight-minute
chromatographic duration. All of the method validation
parameters evaluated showed good results once the
technique was verified. Stavudine and zidovudine may be
quantitatively determined simultaneously in the presence of
degradation products using the developed stability-
indicating approach. Compared to existing HPLC
techniques, the new approach was able to provide quicker
elution while retaining better separation. For regular
analysis in the pharmaceutical industry, the short retention
durations make it more cost-effective since they enable the
analysis of many samples in a short amount of time. It is
appropriate for both single drug analysis and quick and
precise quality control of zidovudine and stavudine in
combination dose forms.
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