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Summary 
 

This report describes the results and the outcome of an international collaborative study 

organised to establish the second World Health Organization (WHO) International Standard (IS) 

for Neomycin B. 7 laboratories from different countries participated. Potencies of the candidate 

material were estimated by microbiological assays with sensitive micro-organisms. To ensure 

continuity between consecutive batches, the first IS for Neomycin B was used as reference. 

 

This report provides details about the material donated by a manufacturer, the processing 

involved to generate a candidate batch and the analytical controls to assess its quality. It includes 

statistical analysis of the results, the conclusions made thereof and a recommendation to the 

WHO Expert Committee for Biological Standardization (ECBS). 

 

It is proposed that the second WHO International Standard for Neomycin B (EDQM internal 

code ISA_46104) be assigned an antimicrobiological activity of 17 640 IU/vial. 

 

 

Introduction 
Neomycin B, also called Framycetin, is a broad spectrum aminoglycoside antibiotic derived 

from Streptomyces decaris or Streptomyces fradiae, and a major component of neomycin. It is 

used, usually in combination with other antibacterial agents, in topical preparations to treat 

infections of the skin, nose, ears and eyes.  

 

The 1st IS for Neomycin B (code-labelled 68_041) was established in 1971 on the basis of an 

international collaborative study [1]. It was assigned a potency of 16 756 International Units per 

ampoule. 

 

As stocks of the 1st IS for Neomycin B were becoming exhausted, the European Directorate for 

the Quality of Medicines & HealthCare (EDQM), which is responsible for the production of 

WHO International Standards for Antibiotics (ISA), took appropriate steps for its replacement by 

the establishment of a new batch. 

 

 

Bulk material, processing and stability 
The candidate bulk material was kindly donated by Sanofi Aventis, Romainville, France. About 

500 g of Neomycin B sulfate (CAS n°28002-70-2) was received by the EDQM in June 2008. 

The candidate material was claimed to comply with the quality standards of the European 

Pharmacopoeia monograph “Framycetin sulphate, 0180”. A certificate of analysis was provided 

in the batch documentation. The bulk material was stored at -20°C before processing. 

 

Production of the second WHO IS for Neomycin B candidate batch 
Due to the hygroscopicity of the Neomycin B powder, it was decided to use freeze-drying rather 

than powder filling as with the previous IS. The parameters of the freeze-drying process were 

based on EDQM experience with the Ph. Eur. Chemical Reference Standard for Framycetin 

sulfate. The processing operations were carried out from 8
th

 to 10
th

 March 2011. 
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All powder weighing was performed in a glove box under a controlled humidity atmosphere of 

argon gas. Several vials containing accurately weighed amounts were prepared concomitantly to 

enable further testing of the bulk powder and to prepare the solution to be freeze dried. 

 

The Neomycin B bulk container was allowed to equilibrate at room temperature and was 

subsequently homogenised in a Turbula mixer. 

 

Formulation: 91.97 g of Neomycin B bulk was dissolved in purified water to a final weight of 

3551 g and stirred until complete dissolution. The nominal concentration of the final solution 

was 25.9 mg Neomycin B bulk per g of solution. 

 

Filling: The solution was filled into 9.0 mL amber glass vials using automated filling equipment. 

The nominal fill weight was 1.00328 g. Control of fill weight: 34 vials were randomly sampled 

across the filling run. Results were as follows: Mean: 1.00487 g; RSD= 0.24 %; SD= 0.002. The 

fill weight was considered homogeneous. The vials were filled with a nominal content of 25 mg 

of Neomycin B. No buffer, bulking agents or stabilizer were added. 

 

Lyophilisation: The vials were placed onto 12 trays, they underwent lyophilisation, were 

stoppered with teflon-coated rubber stoppers and sealed under nitrogen. Ampoule integrity after 

sealing was validated by methylene blue immersion test with UV detection. The vials were 

stored at -20°C at the EDQM premises and the batch was assigned the production code 11/02-13. 

A total of 1080 vials were produced. 

 

Selection of a batch suitable as “reference standard” for monitoring purposes 
WHO IS are primary reference materials and as such cannot be tested against higher order 

reference standards. As a consequence, real time stability studies are not usual practice and in 

many cases, stability of WHO IS is assessed by means of accelerated degradation studies. 

 

Nevertheless, it was decided to store some of the vials of the 1st IS for Neomycin B at -80°C and 

to use them, at regular intervals in the future, to assess the potency of vials stored at -20°C, the 

customary storage temperature of the WHO IS batch for Neomycin B. Vials stored at -80°C were 

registered under EDQM internal number 28388. 

 

Quality control on bulk and final batch 

Conformity of the bulk 
As described above, precisely weighed samples generated during a single weighing session were 

submitted to physico-chemical analysis according to the Ph. Eur. monograph “Framycetin 

sulphate, 0180” to confirm compliance. The results obtained using the analytical methods 

described under “Identification reactions of ions and functional groups, pH, Specific optical 

rotation, Related substances, Sulfate content, Loss on drying and Sulfated ash” were compliant 

to the monograph specifications and were in agreement with those of the certificate of analysis 

provided by the manufacturer. The bulk material was therefore considered suitable for further 

processing. 

 

Visual appearance of final vials 
Vials were randomly sampled from the freeze-dried batch and inspected visually. The 

appearance of the cakes was judged satisfactory. 
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Residual water content 
Vials of the candidate batch contain about 25 mg of freeze-dried Neomycin B per vial. It was 

decided to estimate the residual water content in 6 vials randomly sampled from the batch. The 

determination of water content was performed as described in the Ph. Eur. general chapter 

"2.5.32. Water: Micro determination". The residual water content represents less than 1.8 percent 

of the 25 mg target fill. 

 

Homogeneity of Neomycin B content in final vials 
The average content (mg/vial) of Neomycin B was measured by extracting and weighing the 

content of 10 vials sampled throughout the batch. The weight was determined according to the 

difference between the full and empty vials, i.e. vials were weighed, emptied, rinsed, dried and 

weighed again. The SD and RSD were determined. The mean weight was 24.7 mg (RSD= 

0.24 %; SD= 0.06). 

Based on the % RSD result, the degree of homogeneity of the 2nd IS for Neomycin B was 

considered satisfactory. 

 

Identity of Neomycin B content in final vials 
The identity of the 2nd IS for Neomycin B was confirmed by TOF-MS analysis. The results 

obtained were concordant with the expected monoisotopical mass. 

The 2nd IS for Neomycin B was considered suitable for the intended use. 

 

Stability studies on the product in the final container 
An accelerated degradation study was carried out at the EDQM by storing freeze-dried vials of 

the candidate batch of the second IS for Neomycin B at +20°C, +37°C and +45°C in different 

climate chambers (Binder, KBF 720 model) for 1, 3 and 6 months. Both the liquid 

chromatography (LC) and the microbiological assay were performed. 

 

Accelerated degradation assessed by liquid chromatography 
The impurities/degradation products were estimated by using the compendial Ph. Eur. LC 

method. The EDQM laboratory has a long record of experience with this method which is used 

internally for monitoring the quality of the corresponding Ph. Eur. Reference Standard. 

 

Two vials at each of the three elevated storage temperatures and two vials kept at the customary 

storage temperature of -20°C were analysed using the liquid chromatography analytical method 

described under "Test. Related substances" of the Ph. Eur. monograph "Framycetin sulfate, 

0180". 

 

Individual peaks were identified on each chromatogram and their contents were quantified by 

normalisation calculated from triplicate injections for each vial. Data are presented in Table 1, 

Figures 1 and 2 after one and three month storage respectively. 

 

A total of 5 peaks were detected in the chromatograms. At either -20°C or +20°C, the mean peak 

areas corresponding to peaks 5, 6, 7 and impurity C remained unchanged at 1 month. At the 

same time, a slight increase in these peaks, with the exception of peak 6, was observed at 37°C 

and 45°C. However, after 3 months storage, while peak 5 exhibited the same profile, peak 7 and 

impurity C at elevated temperature exhibited no significant difference compared to at -20°C. 

Moreover peak 8 is detected at 3 months at low levels (0.15%). Taking into account the sum of 

impurities after 1 and 3 months storage at -20°C and +45°C respectively, no significant changed 

is observed (4.14% vs 3.97%). 
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The data obtained at 1 month and 3 months suggest that storage at elevated temperature does not 

induce a significant degradation of the 2nd IS for Neomycin B. Results at 6 months storage will 

be available for the ECBS meeting in October 2012. 

 

Accelerated degradation assessed by microbiological assay 
The degradation of the vials will also be estimated by microbiological assay after 6 months 

storage at +20°C, +37°C and +45°C. The potencies of these vials will be estimated as the relative 

potencies against vials of the same batch kept at -20°C. Two vials will be analysed by two 

independent assays for each temperature using the diffusion method. The data will be available 

for the ECBS meeting in October 2012. 

 

In addition, potencies of vials stored at -20°C will also be estimated against vials stored at -80°C 

to generate some baseline data for future monitoring purposes. 

 

Conclusion from accelerated degradation studies 
Taking into account the accelerated degradation data available so far based on liquid 

chromatography, it is not considered that storage at an elevated temperature for up to three 

months significantly affects the potency of the 2nd IS for Neomycin B. 

 

 

Collaborative study 

Participants 
A total of 7 laboratories from different countries around the world volunteered to participate in 

the study. Each participant is referred to in this report by an arbitrarily assigned number, not 

necessarily reflecting the order of listing in the Appendix. 

 

Samples 
Each laboratory was provided with: 

- 3 vials of the 1st WHO IS for Neomycin B (68/041), containing approximately 25 mg of 

freeze-dried powder per ampoule (assigned content: 16 756 IU per vial) (EDQM internal code: 

28120), 

- 7 vials of the 2nd WHO IS for Neomycin B candidate batch containing approximately 25 mg 

of freeze-dried powder per vial (activity about 18000 IU per vial) (EDQM internal code: 

43407) 

 

Assay method and study design 
The participants were asked to estimate the potency of the 2nd WHO IS for Neomycin B 

candidate batch by microbiological activity against target micro-organisms using either the 

diffusion method or the turbidimetric method or, where possible, both, using the WHO 1st IS for 

Neomycin B as reference. 

A total of six independent assays were to be carried out by each participant. 

 

Prior to carrying out the study, a pilot assay was performed in the EDQM laboratory in order to 

develop and provide details for the study protocol. 

 

Participating laboratories were requested to follow the study protocol as far as possible. 
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Results and statistical analysis 

Statistical methods 
The experimental data obtained in this study were analysed as parallel line assays [2], using the 

SAS-System [3] (GLM procedure) and CombiStats [4]. Both programs give identical outcomes 

but the output is somewhat easier to transform to tables with the SAS-system, whereas 

CombiStats provides a more streamlined output for individual assays. 

 

All assays were submitted to visual inspection of the plots to check for unusual features. Validity 

of the assays was assessed according to the flow chart in Figure 3. In routine situations where 

decisions are based on only one assay or only a few assays, the level of significance is usually 

taken to be P=0.05. In collaborative studies with many participants, however, a more 

conservative level of significance is often used. This is because the level of P=0.05 leads to 

about 10 per cent errors of the first kind (incorrect rejection of assays), whereas errors of the 

second kind (incorrect acceptance of assays) will not influence the global outcome of the study 

much because of the large amount of data available. Hence, the level of significance in this study 

is taken to be P=0.01 which would imply an expectation of about 2 per cent incorrect rejections. 

A slight but significant curvature was not considered reason for rejection if the mean square for 

quadratic regression was less than 1/100 of the mean square for linear regression and the 

difference between preparations was small [5,6]. 

 

Whenever a laboratory performed several assays based on the same weighings, yielding several 

non-independent estimates of potency, a weighted mean potency of the valid sub assays was 

calculated using weights proportional to the reciprocal of the variance. The valid assays per 

laboratory were combined using the same method of weighted combination, but a semi-weighted 

combination was used whenever the confidence intervals of the independent potency estimates 

did not satisfactorily overlap each other by means of a χ2 test for homogeneity (P<0.10). The 

estimates (one for each of the participants) were then combined into one single estimate with a 

95 per cent confidence interval using the same method of semi-weighted combination. 

 

Results 
Among the seven participants, five laboratories reported results from assays. One laboratory 

submitted 2 sets of results obtained by two different operators. In this report they are treated as if 

they were from different laboratories and therefore assigned two distinct laboratory codes. The 

laboratories are referred to by their randomly assigned code-numbers (1 to 6), not necessarily 

corresponding to the order of listing in the list of participants. All participants carried out 6 

assays by diffusion except Laboratory 6 which submitted results from 4 assays only. A total of 

34 assays were reported or 1360 zone diameter readings. 

 

The complete computer output of the parallel line analyses as performed at the EDQM is 

available in PDF format to participants of the study (68 pages generated by CombiStats). A 

summary of the results, as generated by the SAS-System is given in Table 2 (See Annex 1 for the 

essential SAS-scripts used). Shown are the potency estimates and associated 95 per cent 

confidence intervals, together with the relevant P-values. P-values below the significance level 

of 0.01 are printed on a grey background. The confidence intervals based on calculations by the 

participants are also listed. 

 

A graphical representation of the confidence intervals of each individual assay is shown in 

Figure 4 (EDQM calculations) and in Figure 5 (Participants’ calculations). Potency estimates 

ranged from 16372 IU/vial (Lab 1) to 21149 IU/vial (Lab 4). 
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Laboratory 1 
A log-transformation of the data was used to achieve better linearity. The highest of the 4 doses 

was excluded in all assays because it did not fall within the linear range. Assay 5 had to be 

rejected due to significant deviations from linearity. The other 5 assays were statistically valid 

and the potency estimates were homogeneous (P=0.364). The weighted combined estimate is 

17015 IU/vial (±2.3%). 

 

Laboratory 2 
The 6 assays were statistically valid and the potency estimates were homogeneous (P=0.997). 

The weighted combined estimate is 17959 IU/vial (±1.2%). 

 

Laboratory 3 
The 6 assays were statistically valid and the potency estimates were homogeneous (P=0.724). 

The weighted combined estimate is 17724 IU/vial (±2.3%). 

 

Laboratory 4 
The 6 assays were statistically valid and the potency estimates were heterogeneous (P<0.001). 

The semi-weighted combined estimate is 20000 IU/vial (±2.2%). 

 

Laboratory 5 
The 6 assays were statistically valid and the potency estimates were heterogeneous (P<0.001). 

The semi-weighted combined estimate is 17785 IU/vial (±2.5%). 

 

Laboratory 6 
The 4 assays were statistically valid and the potency estimates were homogeneous (P=0.456). 

The weighted combined estimate is 17519 IU/vial (±2.0%). 

 

A histogram of all potency estimates per assay is shown in Figure 6 and a histogram of the mean 

results per laboratory is shown in Figure 7. The final confidence intervals per laboratory are 

summarised in Table 3 and a graphical representation is given in Figure 8. The results from 

Laboratory 4 are on average 13% higher than the average result from the other laboratories. This 

difference is considered too large so it is excluded as an outlier from the overall combination of 

potencies. The χ2 value for the remaining between-laboratory homogeneity is highly significant 

(P=0.002) so a semi-weighted combination was made which yields 17643 IU/vial with 95% 

confidence limits of 17426 and 17863 IU/vial (which is ±1.2%). 

 

 

Comments from Participants 
None of the participants opposed the conclusions of this report. 

 

 

Recommendation 
The proposed candidate batch is suitable for its intended purpose. It is proposed that the 2nd 

WHO International Standard for Neomycin B (EDQM internal code ISA_46104) be assigned an 

antimicrobiological activity of 17 640 IU per vial. 
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Annex 1: SAS-Script used for the calculations 
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Annex 2: Safety Data Sheet and Leaflet 
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