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1) SUMMARY

The third International Standard for nystatin (ISA_29384) was proposed for adoption at the

ECBS meeting in 2006 with an assigned potency of 5710 IU per milligram of substance (report

ISA (06) 3 DEF, see appendix). During the discussions, the ECBS was of the opinion that

additional accelerated degradation tests should be carried out to gather some insight about the

predicted stability of this batch in addition to the proposed continuous assessment by real-time

studies.

This report describes the additional studies carried out at the European Directorate for the Quality

of Medicines & HealthCare. It presents the conclusion made thereof and the recommendation to

the Expert Committee on Biological Standardization.

2) INTRODUCTION

Primary biological standards such as the WHO International Standards are the yardsticks that

define their own unit of potency and cannot be assayed against another standard. In consequence,

potency decrease can only be assessed as relative rate by comparison with the same material

stored at low temperature. To serve this purpose, during the filling campaign, nystatin was also

distributed in ampoules subsequently sealed and stored at –80°C.

At the request of the ECBS, an accelerated degradation study was carried out at the EDQM by

storing vials of the third International Standard for nystatin at –20°C, +4°C, +20°C, +37°C and

+45°C in several climatic chambers. Potencies of stressed vials were estimated by

microbiological assays and change in impurity profiles by high pressure liquid chromatography.

2.1) ACCELERATED DEGRADATION ASSESSED BY MICROBIOLOGICAL ASSAY

2.1.1 Material and Methods

The remaining antibiotic potency of individual vials stored at elevated temperature was estimated

by assaying the growth inhibition of the sensitive micro-organism Saccharomyces cerevisiae (IP

1432-83). The diffusion method was used.

Briefly, 22 ml of medium F inoculated with a S. cerevisiae suspension having a density of

7.0 Mc Farland units were poured on a Petri dish (Ø = 9 cm) and left 15 min at room temperature

and a further 20 min at 4°C. Each Petri dish was punched with six cavities in which 2 series of 3

dilutions for the test and reference samples were loaded respectively. Petri dishes were further

incubated at 37°C for at least 24 h before reading the growth inhibition zone with PBI Inhibition

Zone Reader equipment.

The potencies were estimated as the relative potencies against ampoules kept at –80°C. Two vials

were analysed in two independent assays for each temperature. Data was analysed by use of the

parallel-line model to assess compliance with validity criteria and calculate the potencies.

Composition of medium and buffers are detailed in the European Pharmacopoeia general chapter

“2.7.2. Microbiological assay of antibiotics.”

2.1.2 Results

The data are presented in Annex 1 in tabular and graphic format after one and three months of

storage.
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The results from the three month time point at 37°C failed to meet the criteria for parallelism and

linearity and were not considered valid and thus not taken into account in the assessment of the

data. All other assays were statistically valid. Assuming that the expected recovery should be

100% in the absence of any degradation, all these values were within the ± 6% acceptance

criterion set to account for the variability of the analytical method based on the long history of

monitoring data collected at the EDQM. Moreover the data points at the higher storage

temperature of +45°C did not show any convincing evidence of degradation.

Extrapolation by means of a model based on the Arrhenius equation [1] shows that a loss of

potency of 2.5% is expected over a period of 10 years when stored at -20°C. However, this

extrapolation is quite uncertain due to the inclusion of the result of 90.2% at 37°C after 3 months.

Indeed, Grubbs’ test for outliers [2] indicates that this value is to be treated with suspicion. If it is

excluded from the model, the expected loss of potency is 0.05% after 10 years at -20°C which is

negligible. Because of the outlying value it was decided to run a retest. This retest yielded a result

of 100.2% which is more in line with the other result obtained at 37°C, but unfortunately this test

had to be declared invalid due to significant deviations from parallelism (p-value = 0.026). It was

noted that the residual error of this test was rather low compared to that obtained in other assays

and that the mean square for non-parallelism was not as high as obtained in one other valid assay.

It was therefore decided to calculate F-ratios with respect to a pooled estimate of the residual

error based on all assays which gave a p-value of 0.075. In addition, visual inspection of a plot of

the assay data revealed no unusual features so it may be justified to retain the result for inclusion

in the Arrhenius model. If this is done, the expected loss of potency is 0.03% after 10 years at

-20°C.

From these results it is anticipated that the stability of the third International Standard for nystatin

is satisfactory.

2.2) ACCELERATED DEGRADATION ASSESSED BY LIQUID CHROMATOGRAPHY

EDQM has a long record of experience in monitoring the stability of official European

Pharmacopoeia (Ph. Eur.) reference standards for antibiotics. Due to the inherent variability of

the microbiological assay methods, it was decided some years ago to replace them by stability

indicating methods such as reversed phase liquid chromatography (rp-HPLC) for monitoring the

stability of the Ph. Eur. reference standards. It was therefore believed to be of benefit to estimate

the degradation at elevated temperature by rp-HPLC in addition to microbiological assays.

2.2.1 Material and Methods

All experiments were performed on a Waters Separation Module 2695 equipped with a Waters

Dual " Absorbance Detector 2487. The column used was a Hypersil BDS C18, 0.15 m long,

diameter 4.6 mm, 5 "m. Elution was carried out by a gradient as described under “Test.

Composition” of the European Pharmacopoeia monograph “Nystatin, 0517”.

One vial of each of the four storage temperatures was analysed by triplicate injections. Individual

peaks were identified on each chromatogram and their contents expressed as the mean areas by

normalisation for each vial.

2.2.2 Results

The data are presented in Annex 2 in tabular and graphic format after one and three months of

storage.

After one or three months of storage, no dramatic modifications were observed in the impurity

profiles of samples stored at any of the elevated temperatures when compared to the

chromatogram recorded with the vials stored at –20°C. Individual peak area changes were

considered within method variability and thus not significant.
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These results are in good agreement with the results generated by the microbiological assay

method and confirm the absence of any significant degradation resulting in potency loss when

vials of the third International Standard for nystatin are stored at elevated temperature for three

months.

Considering that the precision of the liquid chromatography method is higher than the

microbiological assay, it is believed that with respect to the variabilities of these methods, any

significant change in the impurity profile will be detected ahead of any significant loss of potency.

It is therefore proposed to monitor in the future the stability of the third International Standard for

nystatin by means of liquid chromatography and to assess the impact of any significant

modification (decrease in percentage of the principal peak / increase in the level of impurity or

appearance of new impurity peak) on the potency by the microbiological assay.

3) CONCLUSION

The results obtained with two orthogonal analytical methods demonstrated that the vials did not

exhibit any reduction in potency nor any change in the impurity profile when submitted to an

accelerated degradation. Extrapolation by means of a model based on the Arrhenius equation

indicated an antimicrobiological activity loss of about 0.05% over a period of 10 years.

It is therefore concluded that the stability of the batch at the customary storage temperature of

–20°C is satisfactory.

It is advised that the user dissolves the powder contained in the vial into the appropriate

concentration and uses the solution within one day. Solutions should always be made fresh and

never stored frozen prior to use.

The EDQM will continue to monitor the impurity profile of the vials stored at –20°C by means of

high pressure liquid chromatography on an annual basis.

4) RECOMMENDATION

It is recommended to the ECBS that the Nystatin third International Standard (ISA_29384) with

an assigned antimicrobiological activity of 5710 IU per milligram is released and made available

to the users.
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ANNEX 1: Microbiological Assay Results

Relative Potency in per cent

Storage temperature -20°C +4°C +20°C +37°C +45°C

Vial 1 104.7 102.1 97.5 102.7 100.7

CI 95% 100.1-109.6 97.8-106.6 92.2-103.2 98.5-107.1 96.0-105.7

Vial 2 105.6 106.8 101.5 99.8 101.0

CI 95% 99.6-112.1 101.5-112.4 97.4-105.7 94.8-105.1 95.7-106.5

Mean 105.1 104.0 100.1 101.6 100.9

1 month

CI 95% 101.5-108.8 100.8-107.4 96.9-103.4 98.4-104.8 97.4-104.4

Vial 1 99.5 102.6 99.2 90.2 100.9

CI 95% 96.2-103.0 96.6-109.1 93.0-106.0 85.7-94.9 95.8-106.4

Vial 2 100.6 102.1 99.0 97.1 99.2

CI 95% 95.6-105.9 97,5-106.9 94.7-103.4 93.9-100.4 95.1-103.5

Mean 99.8 102.3 99.1 99.9

3 months

CI 95% 97.1-102.7 98.6-106.0 95.6-102.6 96.7-103.2

ANNEX 1: Graphic Format
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ANNEX 2 – Graphic Format
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