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Summary 

Background and aim 
The current WHO 1

st
 International Standard (IS) for Streptokinase and Streptodornase, 62/007, is 

old and stocks are low, necessitating the calibration of a replacement reference material.  That IS 

was prepared using a single batch of medium purity streptokinase, containing 3100 IU of 

streptokinase and 2400 IU of streptodornase per ampoule.  The preparation was established in 

1964 by the ECBS to serve as a dual standard for both streptokinase and streptodornase activity 

determinations, but subsequent standards of purified streptokinase have been established to 

define the IU of streptokinase activity alone.  The WHO 1
st
 IS for Streptokinase and 

Streptodornase, 62/007, was retained to serve as the IS for streptodornase activity.  

Streptodornase is a DNAse enzyme that may be present as a contaminant in streptokinase 

preparations and the amount of streptodornase present should be below a cut-off level according 

to guidelines in international pharmacopoeias.  This report describes the study to calibrate a 

proposed WHO 2
nd

 IS for Streptodornase to enable continuation of the international unit (IU) of 

streptodornase and permit continued production of streptokinase for therapeutic use. 

 

Methods and Results 
A collaborative study was organised to calibrate the activity of a candidate WHO 2

nd
 IS for 

Streptodornase, 08/230, relative to the current IS 62/007.  A total of 7 laboratories returned 

results comprising 30 independent assays.  A test method was provided and all laboratories 

followed this or a very similar method which included at least a 3 dose response curve for 

standard and test with 2 replicate readings at each dose and at least 4 independent assays.  Data 

were returned and analysed at NIBSC using parallel line bioassay methods to determine the 

potency of the candidate IS, 08/230 relative to the existing WHO 1
st
 IS for Streptokinase and 

Streptodornase, 62/007.   

 

Streptodornase potencies from individual laboratories ranged between 2700 and 4000 IU per 

ampoule with intra-laboratory gcv values between 2.5 to 16.3 %.  Mean potencies from each 

laboratory were within 1% of the overall mean potency at best to within 21 % at worst.  The 

overall geometric mean potency of the candidate IS 08/230 was calculated to be 3217 IU per 

ampoule with an inter-laboratory gcv of 15.3 %. 

 

Proposal 
Preparation 08/230 is proposed as the WHO 2

nd
 IS for Streptodornase with a potency of 3200 IU 

per ampoule. 
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Introduction and objectives of the study 
The WHO 1

st
 IS for Streptokinase and Streptodornase, 62/007, was established in 1964 by the 

ECBS (Bangham and Walton, 1965) and stocks are now almost exhausted.  This IS was 

manufactured from a batch of streptokinase of medium purity that would serve as a reference 

standard for both streptokinase potency and streptodornase potency.  Streptokinase is a 

thrombolytic plasminogen binding and activating protein used to treat myocardial infarction and 

streptodornase is a DNAse enzyme that may be a contaminant in streptokinase preparations.  

Manufacturers of streptokinase measure the streptodornase activity during production of 

streptokinase for therapeutic use and this activity must be below a cut-off level to fulfill 

pharmacopoeia requirements.  For example, the European Pharmacopoeia specifies a maximum 

limit of 10 IU of streptodornase for 100 000 IU of streptokinase (European Pharmacopoeia 

monograph 2008).  Since the establishment of the WHO 1
st
 IS for Streptokinase and 

Streptodornase, 62/007, 2 more IS for streptokinase activity have been established, made using 

highly purified streptokinase.  Currently, the streptokinase International Unit (IU) is defined by 

the WHO 3
rd

 IS for Streptokinase, 00/464 (Sands et al 2004).  Now there is a need for a 

replacement IS for Streptodornase and a program of work was organised to calibrate the WHO 

2
nd

 IS for Streptodornase against the WHO 1
st
 IS for Streptokinase and Streptodornase, 62/007.  

The outcome of this study is described in this report. 

 

The project was endorsed at a meeting of the ECBS, at the WHO in Geneva, October 2007.  

 

Samples included in the study 

Standard 
The exiting WHO 1

st
 IS for Streptokinase and Streptodornase, 62/007 was used as standard in 

this study and contains 2400 IU streptodornase activity per ampoule (Bangham and Walton, 

1965). 

 

Candidate 
Proposed WHO 2

nd
 IS for Streptodornase, 08/230 

 
The candidate replacement IS was prepared using a partially purified preparation of 

streptokinase kindly donated by a manufacturer.  This was expected to be similar to the batch of 

medium purity streptokinase used to prepare the WHO 1
st
 IS for Streptokinase and 

Streptodornase, 62/007 and to be an appropriate material to measure contaminating 

streptodornase activity in batches of streptokinase.  The frozen preparation provided by the 

manufacturer was thawed and diluted to give 10 L of solution of 10 mM Hepes buffer, pH 7.4 

containing 0.15 M NaCl and 5 mg/ml human albumin with a concentration of approximately 

2400 IU/ml streptodornase based on the estimate of streptodornase potency in the bulk material 

provided by the manufacturer.  The human albumin added as an excipient came from 2 batches 

of commercial human albumin from the UK, 20 % solution Ph. Eur., made from US plasma.  All 

donations used to prepare the batches were tested for antibodies to HIV-1 and -2 and HCV, and 

HBsAg.  Plasma pools were tested for antibodies to HIV-1 and -2 and HCV, and HBsAg and 

HCV RNA by PCR, by the manufacturer and by NIBSC.  This 10 L of diluted solution was 

dispensed into 1 ml aliquots and freeze dried to give 9658 ampoules of a preparation coded 

08/230.  Freeze-drying was performed in accordance with the conditions required for 

International standards (Campbell 1974).  Details of the filling procedure and the characteristics 

of the lyophilised preparation are given in the table below. 

 

 



WHO/BS/09.2112 

Page 4 
 
 

DETAILS OF CANDIDATE FILL (07/316) 
 

 

Presentation 

 

sealed glass DIN ampoules 

 

Excipients/additives 

 

10 mM Hepes buffer, pH 7.4 containing 0.15 M NaCl and 5 

mg/ml human albumin  

 

Liquid filling weight (g) 

 

 

Mean 1.0053 g  

 

 

Coefficient of variation of the 

liquid fill (%) 

 

0.096 % n=312 (from pumps 1,2 and 3 throughout filling) 

 

Residual moisture after 

lyophilisation (%) 

 

Mean 0.2 % g, CV 12.81 %, n=9  

 

Dry weight (mg) 

 

Mean 16.1 mg, CV 5.03 %, n=6  

 

Headspace oxygen (%) 

 

Mean 0.35 %, CV 36.39 %, n=12 

 

Reconstitution volume and fluid 

 

1.0 ml distilled water 

 

Number of ampoules in stock 

 

9658 

 

Manufacturing site 

 

NIBSC, Potters Bar, UK 

 

Custodian 

 

NIBSC, Potters Bar, UK 

 

Storage temperature 

 

-20 °C 

 

Participants 
More than 60 laboratories worldwide were invited to take part in the study, selected using 

records of customers of the WHO 1
st
 IS for Streptokinase and Streptodornase, 62/007, and 

eventually 9 laboratories agreed to take part.  By the closing date, 7 laboratories returned results 

and were situated in India (2), South Korea (2), Germany, Cuba and the UK (NIBSC).  All 

laboratories apart from NIBSC and the Korean Food and Drug Administration were involved in 

manufacturing streptokinase.  Contact names and addresses are listed at the end of this report and 

the order of listing is not the same as the code number assigned to each laboratory. 

 

Assay methods and study design 
In theory this study was a simple exercise to calibrate a single candidate IS, 08/230, against the 

current WHO 1
st
 IS for Streptokinase, 62/007.  Both existing and candidate IS were expected to 

have similar potencies for streptodornase.  A traditional study protocol was proposed where 

participants were requested to perform 4 independent assays (materials were provided for an 

optional 5
th

 assay).  Guidance on assay design included the preparation of at least a 3 dose 
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response curve of doubling dilutions, with 2 replicates for each dose for both standard and test 

preparations.  Participants were requested to alternate the order of preparation and measurement 

of standard and test solutions.  A detailed method was also provided to all participants, which 

was based on the current European Pharmacopoeia assay for streptodornase potency (European 

Pharmacopoeia monograph 2008) and is reproduced in Appendix 1.  Briefly, streptodornase is a 

DNAse enzyme and the assay method involved incubation for a set time at 37 °C with a solution 

of calf thymus DNA.  The reaction was stopped by precipitation with perchloric acid and soluble 

nucleotides were quantitated by measuring absorbance at 260 nm.  The activity of the test 

preparation was assessed relative to the standard.  It may be noted that the Eur. Ph. assay for 

streptodornase is a single point limit test.  Thus those laboratories that routinely measure 

streptokinase potency do not normally generate a dose response curve.  The need to develop or 

follow a new assay in this study may explain the low take up rate amongst invited participants. 
 

Statistical analysis 
All assays were analysed as parallel line bioassays comparing response to log concentration 

(Finney 1978).  Linear and parallel response lines are required for this type of analysis.  If 

necessary, the responses were log transformed to achieve this.  The parallelism of the assays was 

assessed by comparing the slopes of the dose-responses across the assays and tested at the 5 % 

significance level. 

 

Combined potency estimates for each laboratory were obtained by taking unweighted geometric 

means of results from all assays.  Overall combined estimates were obtained by taking 

unweighted geometric means of the mean results from participating laboratories.  Outlier 

detection was assessed using a Duncan's multiple range test (Duncan 1975).  Intra- and inter-

laboratory variability is expressed as the geometric coefficient of variation (GCV%) (Kirkwood 

1979). 

 

Results and conclusions 

General comments on statistical analysis 
All laboratories performed the method provided with the study, or a very similar method with 

minor modifications.  All data were analysed at NIBSC using Combistats software (Daas 2008) 

using parallel line bioassay methods comparing transformed assay response to log concentration 

assuming a potency of 2400 IU/ampoule for the WHO 1
st
 IS for Streptokinase and 

Streptodornase, 62/007 and the same nominal potency for the candidate IS, 08/230.  Initially, 

deviations from parallelism and linearity using log transformed responses were tested at the 5 % 

level.  Exceptions where non-linearity or non-parallelism were significant are detailed below.  

All laboratories provided a response curve with at least 3 doses and 2 replicates at each dose for 

both standard and test preparations.  Laboratories 3 and 4 provided a 4 dose response curve.  

Some laboratories had problems generating significant responses at the lowest doses used 

resulting in values close to or at zero or occasionally below zero, causing non-linearity. In these 

cases the lowest doses were removed.  A widespread problem in several laboratories was very 

low variability between replicates (residual error) which gave rise to apparent statistically 

significant non-parallelism or non-linearity, which was not obvious by eye.  In these cases 

satisfactory linearity was confirmed visually and non-parallelism was tested for significance 

using deviations from linearity as the residual error using Combistats software.   
 

When all data were analysed, no laboratory was significantly different from all other laboratories 

at the 5 % level according to analysis of variance with Duncan’s multiple range test. 
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Anomalies and deviations 
Results from assays 2 and 3 of laboratory 1 had zero values for the lowest doses of 

streptodornase in the standard and/or test dose responses curves.  These were removed.  In assay 

2 and assay 5 non-parallelism and non-linearity achieved significance at the 5% level, but this 

appeared to be due to low residual error in the assays.  No significant non-parallelism was 

detected when using deviations from linearity as residual error. 

  

Laboratory 3 and 4 both generated 4 dose response curves and both obtained results with very 

low residual error which created some problems in the statistical analysis of non-linearity and 

non-parallelism.  The lowest dose response for laboratory 4 was problematic and made response 

curves non-linear and was removed from all their data sets.  In the case of both laboratory 3 and 

4, no significant non-parallelism was detected when using deviations from linearity as residual 

error. 

 

Laboratory 5 also returned data with very low residual error and significant non-linearity and 

non-parallelism was flagged at the 5% level.  The lowest dose in all response curves was non-

linear and problematic and was removed.  All other data were satisfactory and were not 

considered non-parallel by eye.  Laboratory 5 also returned a set of data using a different assay 

method, but this was not described in detail but appeared to be a single point rate assay, and 

appeared to give lower values for the potency of 08/230 relative to 62/007.  Insufficient 

information was available to use the data from this assay, despite further requests and only the 

data from the common assay were used in the study. 

 

Laboratory 7 reported problems with low readings and returned data with zero or negative values 

(less than blank) for the lowest doses in some of their assays.  Due to the severe non-linearity of 

responses, the lowest dose points were removed from all data sets.  Significant non-parallelism 

was still a problem at the 5% level using log transformed responses but not when using a square 

root transformation, which was then applied to analyse data from this laboratory. 

 

Summary of results 
A summary of results from each laboratory and for the overall study are presented in Table 1 for 

30 sets of data from the 7 participating laboratories that returned data. 

 

It is also interesting to compare the current study with the study published in 1965 on the 

establishment of the WHO 1
st
 IS for Streptokinase and Streptodornase, 62/007 (Bangham and 

Walton, 1965).  In that study, 16 laboratories concerned with the manufacture of streptokinase 

were invited to take part and of these 8 returned results.  In total, 5 sets of data for streptodornase 

potency determinations were returned amounting to 18 independent assays, by 3 different 

methods.  The spread of data was similar to that seen in the present exercise and the overall gcv 

of 15.2 % almost identical (Bangham and Walton, 1965).  Hence the 2 studies are similar with an 

improvement in numbers of laboratories taking part and number of sets of data returned in the 

present study.  There was only a single type of method used in the current study (absorbance 

measurement of released nucleotides from DNA in a fixed time) reflecting the methodology used 

by streptokinase manufacturers. 

 

A summary of results was presented by Bangham and Walton (1965) on the stability of the 

WHO 1
st
 IS for Streptokinase and Streptodornase, 62/007, estimated from accelerated 

degradation studies of ampoules stored at 56, 37, 22 and 0 °C against a baseline storage 

temperature of -10 °C.  Extrapolation of data to the storage temperature of -10 °C “gave a 

maximum estimated loss in potency of under 1% per annum” but no further details were given.  
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No more samples of 62/007 stored at elevated temperatures were available for testing at the time 

of the present study so it is not possible to estimate the amount of activity, if any, lost during 

storage at -20 °C since filling in 1962.  Hence there is a significant possibility that there may be 

some drift in the IU of streptodornase activity.  Studies were begun to investigate the stability of 

the candidate WHO 2
nd

 IS for Streptodornase, 08/230. 

 

Stability of the candidate WHO 2
nd

 IS for Streptodornase 

Accelerated degradation study 
Stability of the candidate IS was assessed by measuring the activity in ampoules stored at 

elevated temperatures (Kirkwood and Tydeman 1984).  Following usual procedures ampoules 

were stored at 56, 45, 37, 20, 4 and -20 °C.  Initial testing was performed after 6 months on 

samples stored at 56, 45 and 37 °C.  The potencies of these test samples were determined at 

NIBSC against ampoules stored at -20 °C, as standard.  One test ampoule and one standard 

ampoule were used in each assay to make duplicate dilution ranges of 4 doses following the 

same method used in the collaborative study.  Assays were conducted over 2 days using a fresh 

set of ampoules each day for all test temperatures and 3 separate ampoules of standard (stored at 

-20 °C) over the 2 days.  On day 1 standard dilution ranges (4 doses) were prepared first, 

followed by test dilution ranges for each of the 3 assays and this order was reversed on day 2.  

Data were analysed as in the collaborative study using parallel line bioassay methods with log-

log transformations (Combistants Software, Daas, 2008) and results are summarized in Table 2.  

Surprisingly no loss of activity was seen in any of the samples, but a small and consistent 

increase in activity was noted.  

 

Investigations of long term stability of IS are carried out ideally over prolonged periods of time, 

using samples of the IS that have been maintained at elevated temperatures.  The earliest time 

points, which may usually measured after 6 months storage or so, will include the samples from 

the highest temperatures where there is most likelihood of observing some degradation.  In the 

case of 08/230, the highest temperatures were 37, 45 and 56 °C and the first time point was 6 

months, as shown in Table 2.  The results are consistent, though unexpected, with a clear but 

reproducible increase in activity relative to samples stored at – 20°C.  In fact, if all the results in 

Table 2 are pooled the combined potency is homogeneous (suggesting no significant differences 

between the elevated temperatures) and the overall activity of all test samples was 110.9 (108.2-

113.6) %.  This was unexpected and unusual and at the present time there is no clear explanation 

for this behaviour.  It is conceivable that there is some kind of labile material that has a small 

inhibitory activity on streptodornase that is unstable over time at elevated temperatures, but this 

is speculation.  Alternatively, storage of ampoules at -20 °C could conceivably have produced a 

small loss of activity compared to ampoules stored at higher temperatures, but this would be very 

unusual and is also speculative.  Further time points and additional temperatures will be 

investigated over the coming months and years, but it is not possible from the data collected so 

far to make any prediction about long term stability of ampoules stored at -20 °C.  It is probably 

reasonable to conclude that streptodornase does not have any obvious instability when stored at 

elevated temperatures. 

 

Stability after reconstitution   
The stability of reconstituted solutions of the WHO 1

st
 IS for Streptokinase and Streptodornase, 

62/007 and the candidate IS, 08/230 were investigated under conditions likely to be encountered 

during use.  The assays described below were performed at NIBSC using the same methods 

described above for potency determination.  The results are summarized in Table 3.  
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Initial work focussed on the stability of reconstituted solutions of the WHO 1
st
 IS for 

Streptokinase and Streptodornase, 62/007 and the candidate IS, 08/230 stored on ice for extended 

periods of time (results in rows 1 and 2 in Table 3).  Both solutions were found to be stable. 

 

Results shown in row 3 of Table 2 were obtained using a flash frozen aliquot of 62/007 as 

standard and this gave the expected result according to other data from the study for a freshly 

reconstituted ampoule of 08/230 then kept on ice.  Because 62/007 is in short supply the use of 

frozen aliquots may be justified and these were used in some of the stability studies, described 

below. 

 

The assays shown in rows 4 and 5 of Table 3 were performed to investigate the bench stability of 

reconstituted 62/007 and 08/230 when kept at 4°C.  Once again solutions of the candidate IS, 

08/230 appeared to be perfectly stable under these conditions for up to 24 hours.  However, there 

was a significant loss of activity of 62/007 solution when kept at 4°C after 5 hours.  Thus, 

handling of 62/007 solutions during general use could potentially be a problem if solutions are 

not kept sufficiently chilled and if not used within a reasonable time. 

 

The assay shown row 6 of Table 3 was included to investigate the stability of the dilution ranges 

generated during the assay suggested for the study, though may be equally relevant for other 

dilution ranges.  It was clear from these data that streptodornase activity in the 62/007 set of 

dilutions had decreased and the dose response was lower and more non-linear than it was the 

previous day.  The result of the loss of activity of 62/007 was therefore an apparent increase in 

potency of the test solution 08/230.  Thus another potential source of error in the study and in the 

use of 62/007 may be poor handling of the dilution ranges if prepared and not used in a 

reasonable time.  The candidate IS 08/230 appears to be much more robust in this regard and 

may be stored on ice or at 4 °C for extended periods and solutions may be freeze thawed.  

However, since storage and freeze thawing conditions of reconstituted solutions may vary it is 

recommended that ampoules are used soon after reconstitution and solutions kept chilled during 

use. 

 

Proposal 
Preparation 08/230 is proposed as the WHO 2

nd
 IS for Streptodornase with a potency of 3200 IU 

per ampoule  

 

Responses from study participants and experts of the ISTH/SSC 

Fibrinolysis subcommittee 

Participants 

Responses were received from all 7 participants and all approved of the proposal (see Appendix 

2), with additional comments from laboratories 1,4 and 7 expressing agreement with the 

assignment and general conclusions of the report.   

 

Co-chairs and experts of the Fibrinolysis Subcommittee 
Expert opinion was also sought from experienced scientists connected to the SSC of the ISTH 

including the 6 co-chairs of the Fibrinolysis Subcommittee (CL is chair), and a panel of 10 

experts in the general area of fibrinolysis and standardization.  No objections to the 

establishment of the standard were received from the Fibrinolysis Subcommittee co-chairs or the 

expert panel (6/10 emailed approval some with comments).  Two comments were received on 
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the question of long term stability of the WHO 1
st
 IS for Streptodornase and Streptokinase, 

62/007 and the potential for some drift in the IU for streptodornase activity. One expert raised a 

concern about the small size of the study.  These comments were responded to and have been 

considered above.  Two experts raised the possibility of using an absolute measure of 

streptodornase activity in enzyme units (for example µmoles product released per min) rather 

than a relative measure using IU.  However, considering the wide spread in the raw data received 

it was clear this approach would be very difficult to apply in this study.  One expert suggested 

that the participants’ should be rephrased so that the candidate IS would be “acceptable” or 

“appropriate”, rather than “suitable”.   

 

Approval 
The standard was approved for submission to the ECBS at the SSC business meeting in Boston, 

MA, on July 15
th

 2007 
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Tables and Figures  
 

Table 1 

Summary of geometric mean potency, 95 % confidence intervals and geometric coefficient of 

variation for candidate IS, 08/230 against the WHO 1
st
 IS for Streptokinase and Streptodornase, 

62/007. 

 

Lab number Number of 

assays 

Geometric 

mean 

potency 

95 % confidence interval gcv % 

1 5 2672 2593 2754 2.5 

2 4 2982 2584 3440 9.4 

3 4 3233 2837 3685 8.6 

4 4 3966 3835 4102 2.1 

5 4 3763 2958 4788 16.3 

6 5 3237 2995 3498 6.4 

7 4 2866 2273 3613 15.7 

      

Overall  7 labs 3217 2820 3670 15.3 

 

Table 2  

Summary of results of potency determinations for accelerated degradation samples of 08/230, the 

proposed WHO 2
nd

 IS for Streptodornase.  All results for test potencies for ampoules stored at 

elevated temperature for 6 months are expressed as a percent activity relative to ampoules stored 

at -20 °C. 

 

Temperature Assay Day Test Sample Potency (95% confidence interval) 

% 

Day 1 106.2 (97.5-115.7) 37 °C 

Day 2 122.3 (111.9-133.9) 

Day 1 107.5 (99.3-116.5) 45 °C 

Day 2 112.3 (103.3-122.2) 

Day 1 110.7 (102.1-120.2) 56 °C 

Day 2 110.1 (104.9-115.6) 
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Table 3 

Stability of the WHO 1
st
 IS for Streptokinase and Streptodornase, 62/007 and candidate IS, 

08/230 

 

 Investigation Standard Test Results 

Test potency % of 

std (95% conf 

limits) 

1 62/007 solution 

stability on ice after 

reconstitution 

62/007 ampoule on 

ice used within 2 

hours 

62/007 ampoule 

reconstituted kept 

on ice for 30 hours 

99.3 (87.8-112.3) 

2 08/230 solution 

stability on ice after 

reconstitution 

08/230 ampoule on 

ice used within 2 

hours 

08/230 ampoule 

reconstituted kept 

on ice for 30 hours 

102.9 (96.7-109.4) 

3 62/007 fresh frozen 

aliquot versus 

08/230  

62/007 fresh frozen 

aliquot thawed used 

immediately 

08/230 

reconstituted and 

kept on ice 

128.3 (108.2-154.2) 

[Potency of 08/230 

is 3078 

IU/ampoule] 

4 08/230 stability of 

ampoule at 4°C after 

reconstitution 

08/230 ampoule on 

ice used within 2 

hours 

08/230 ampoule 

reconstituted and 

kept at 4°C 24 

hours 

94.8 (87.6-102.4) 

5 62/007 stability at 

4°C after 

reconstitution 

62/007 flash frozen 

aliquot thawed kept 

on ice used within 2 

hours 

62/007 flash frozen 

aliquot thawed kept 

at 4°C for 5 hours 

82.0 (73.2-91.5) 

6 Stability of dilution 

range at 4 °C 

62/007 fresh frozen 

aliquot thawed used 

immediately.  

Dilution range 15 

hours at 4 °C 

08/230 

reconstituted and 

kept on ice.  

Dilution range 15 

hours at 4 °C 

285.9 (197.1-497.2) 

[Potency of 08/230 

is 6862 

IU/ampoule] 
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Figure 1 

Geometric mean potencies for the candidate IS, 08/230 from each laboratory and 95 % 

confidence intervals.  Each point is the mean potency from each of the 7 laboratories relative to 

the WHO 1
st
 IS for Streptokinase and Streptodornase, 62/007 and error bars indicate the 95% 

confidence interval.  The heavy solid line is the overall mean potency from all laboratories and 

the dashed lines are the overall 95 % confidence limits.   
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Appendix 1 

Study protocol provided to participants 

 

Collaborative study to replace the 1
st
 International Standard for Streptodornase 62/7 

 

Dear Colleagues 

 

Thank you for agreeing to take part in this collaborative study to make a new WHO International 

Standard for Streptodornase.  Most of you will be familiar with the existing Standard, 62/7, which is 

almost exhausted. 

 

The proposed study should be very simple and all we are asking is you measure one new candidate 

Standard (08/230) against the existing International Standard (62/7).   

 

Both preparations, 62/7 and 08/230 have approx. 2400 IU of streptodornase activity per ampoule.  

Both are reconstituted by adding 1 ml of water 
 

You may use your own assay methods, or I have included an example method which is relatively simple. 

 

Whatever assay method you use, please observe the following guidelines: 

 

• Assays should be dose responses of at least 3 dilutions of streptodornase 

• Please prepare and measure duplicates for each dilution 

• Please perform 4 independent assays using freshly opened ampoules of 62/7 and 08/230 

o A 5
th

 assay maybe performed or used to repeat an assay that went wrong 

• Please alternate the addition of reagents between assays: 

o Assay 1 the order of addition to the tubes is 62/7 then 08/230 

o Assay 2 the order of addition to the tubes is 08/230 then 62/7 

o etc 

• Please return raw data (absorbancies or DNA concentrations) to NIBSC for final analysis 

 

Please return results by the April 5
th

 2009, by post or email. 

 

If you have any questions at all please contact me and I will be very happy to help wherever I can 

 

Colin Longstaff,  

clongstaff@nibsc.ac.uk 

Tel +44 1707 641253 

Fax +44 1707 641057 

 

Thank you once again for your generous participation in this important project. 

 
Colin Longstaff 
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Reagents 
Imidazole buffer 

 Weigh out 6.81 g of imidazole (FW 68.08) and dissolve in 752 ml of 0.1 M HCL.  Add 

1.23 g of magnesium sulphate (FW 246.5) and 0.73 g of calcium sulphate (FW 145.15).  Adjust 

the pH to 6.5 if necessary and make up to 1000 ml. 

DNA 

 Make 10-20 ml of a solution of 1 mg/ml of calf thymus DNA, sodium salt (Calbiochem) 

in imidazole buffer (note: this may take a few hours to fully dissolve with gentle mixing).   

Streptodornase 

 Ampoules of the 1
st
 IS (62/007) or candidate Standard (08/230) are dissolved in 1 ml 

water.  Both ampoules have about the same activity, 2400 IU/ml of streptodornase.  A working 

solution of 12.0 IU/ml is made by adding 25 µl of this solution to 5 ml of imidazole buffer.  

Serial dilutions are then prepared to give additional concentrations containing 6.0 and 3.0 IU/ml. 

Diluted perchloric acid 

 3.0 ml of 70% perchloric acid solution is added to water and made up to 100 ml. 

 

Method  

Assays should be performed in duplicate at least.  Aliquots of 125 µl of DNA solution are added 

to 1 ml eppendorf tubes containing 125 µl of streptodornase solution at 3.0, 6.0, and 12.0 IU/ml 

and mixed.  All solutions and tubes should be pre-warmed to 37 °C.  The addition should be 

timed and staggered to allow for 15 min reaction times for each tube. After mixing, the tubes 

should be placed in a water bath at 37 °C. 

After exactly 15 min at 37 °C tubes are removed from the water bath and 0.75 ml of diluted 

perchloric acid solution is added and the tubes mixed. 

Blank solutions are prepared by mixing 12.0 IU/ml streptodornase (125 µl) and DNA solution 

(125 µl) and immediately adding 0.75 ml of dilute perchloric acid solution. 

When all reactions have been stopped, the tubes are spun for 5 min at 13 500 rpm in a bench top 

microcentrifuge .  The supernatants are removed and soluble nucleic acid concentration 

determined using a spectrophotometer and cuvettes suitable for taking readings in the UV range.  

Nucleic acid is quantitated by measuring the absorbance at 260 nm or calculating the nucleic 

acid concentration (for example using the DNA nucleic acid setting on the Ultrospec 2100 pro 

spectrophotometer.).  The spectrophotometer should be zeroed using the blank solution. 

The relative potency of the test streptodornase solutions versus the IS 62/7will be calculated 

from the raw data (absorbencies or DNA concentrations) using parallel line bioassay methods at 

NIBSC. 

 

� PLEASE RETURN RAW DATA TO NIBSC.  WE WILL COMPLETE THE DATA ANALYSIS 



WHO/BS/09.2112 

Page 16 
 

Results sheet 

  Please return raw data to Colin Longstaff, Biotherapeutics, NIBSC 

Assay Number………………………………………….. 

Date…………………………………………………………. 

Operator…………………………………………………… 

Dose 

IU/ml 
Absorbance at 260 nm or soluble DNA concentration µg/ml 

 IS 62/7 Candidate IS 

12.0     

6.0     

3.0     

 

Comments…………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…… 
�  
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Appendix 2 

Response sheet sent to participants with study report 

 

RESPONSE SHEET 
Please respond to the report on the study to replace the WHO 1

st
 IS for 

Streptokinase and Streptodornase, 62/007 as shown below. 
 

Preparation 08/230 may be proposed as the WHO 2
nd

 IS for 

Streptodornase with a potency of 3200 IU per ampoule 

 

AGREE     DISAGREE 

 �      �  
 

Laboratory number………………………………………………… 

 

Name…………………………………………………………………….. 

 

Signature……………………………………………………………….. 

 

Comments  
 

 

 

Yes, I would like to receive 6 free ampoules of the new IS once it is established  � 

(Please tick if appropriate) 

Return results to Colin Longstaff, Biotherapeutics, NIBSC, S Mimms, EN4 3QG 

UK.  

Please return to Colin Longstaff clongstaff@nibsc.ac.uk  

Or fax to +44 1707 641057 
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Appendix 3 

Draft instructions for use for the proposed WHO 2
nd

 IS for streptodornase, 

08/230 
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