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Annex 1  

ANNEX 1 -  PROJECT TO REPLACE  THE INTERNATIONAL  

STANDARD BOVINE TUBERCULIN  (ISBT -2)  

 

 

 
 

Overview of the Project  

In 1951, the World Health Organization (WHO) established the international standard for 

purified protein derivative (PPD) of mammalian tuberculin, intended for the diagnosis of 

both bovine and human infections despite being from a human strain of the tuber cle 

bacillus. The international standard bovine tuberculin (ISBT) has served as the global 

reference standard for bovine tuberculosis diagnostics since its establishment, with the 

first standard (ISBT -1) prepared from Mycobacterium bovis  strain AN5.  

The bovine standard has been stored and distributed by the National Institute for 

Biological Standards and Control (NIBSC), the main custodian of WHO biological 

reference materials since the late 1990s. The bovine PPD is intended to be used in the 

potency assay of M. bovis  tuberculin preparations and serves as the international 

reference for calibrating national and regional tuberculin standards.  

In 2014, WOAH (World Organisation for Animal Health) became aware that the stock of 

the international standard bovine tuberculin (ISBT) was running critically low. The 

depletion of ISBT stocks posed a significant threat to global bovine tuberculosis contro l 

programmes, as national laboratories rely on this standard to calibrate their in -house 

tuberculin preparations.  

In response to this critical situation, WOAH convened an ad hoc  Group in November 2015  

entitled 'Replacement of the International Standard Bovine Tuberculin' ('the Group' 

hereafter). The Group has been working systematically towards the evaluation and 

calibration of a replacement of the current  ISBT (ISBT -2), with comprehensive trials 

conducted between 2018 -2025 involving multiple international reference laboratories.  

Following extensive evaluation of candidate tuberculins  from multiple manufacturers,  in 

2026  the Group has determined that the current candidates do not meet the technical 

criteria required for international standardi sation. Based on the recommendations of the 

https://web.oie.int/downld/SC/2020/ISBT_AHG_Report_24-26_Nov2015.pdf
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Group , and Biological Standards Commission (BSC), WOAH is now re-launching a new 

call for bovine tuberculin candidates to ensure continuity of the international standard.   

As of 2026, the stocks of current ISBT are exhausted and WOAH is requesting 

manufacturers of bovine PPD to participate in the WOAH project for identifying suitable 

replacement of the current International Standard.  

Project Phases for ISBT -2 Development  

This section provides an overview of the project planning  and methodology  used  for the 

evaluation and adoption of a replacement ISBT . 

The project had seven  milestone phases: call for candidates, shortlisting of 

manufacturers, production & donation of bulk material, freeze drying of the product, 

preliminary evaluation , multi laboratory evaluation of freeze -dried candidate product ), 

and finally adoption of the new ISBT -2. 

Phase 1: Call for c andidates and documentation review  

a. The first phase focuses on collecting comprehensive documentation on bovine 

tuberculins  from manufacturers willing to donate bulk material for the project, 

including supporting documents, test results, and technical specifications.  

b. Based on this information, WOAH will shortlist at least two manufacturers to 

provide candidate tuberculins for further evaluation.  

Phase 2: Shortlisting  of manufacturers   

a. Selected manufacturers will be invited to  donate  5 litres  of bulk candidate 

materials, accompanied by certificates of analysis for toxicity, sterility, sensitising 

effect, specificity, and potency.  

b. A minimum of two candidate materials will be advanced for further processing and 

evaluation.  

c. Manufacturers will be kept informed of the progress of their candidate materials 

throughout the evaluation process.  

Phase 3: Production & d onation of candidate  bulk material   

a. The manufacturer will produce tuberculin from the water -soluble fractions 

prepared by heating in free -flowing steam and subsequently filtering cultures of 

M. bovis  strain AN5 grown in a liquid synthetic medium. The active fraction of the 

filtrate, consisting mainly of protein, will be isolated by precipitation, washed and 

re-dissolved in glucose -phosphate buffer without preservative. The final sterile 

https://www.woah.org/en/document/ahg-report-replacement-of-the-international-standard-for-bovine-and-avian-tuberculin/
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preparation will be shipped to a designated laboratory as a bulk material candidate 

for freeze drying and furthers evaluations.  

b. Manufacturers will donate 5 litres of bulk material, split into two batches of 

approximately 2.5 litres each (test fill and definitive fill  see Batch Split Strategy 

below).  

c. All bulk material shipments shall include a calibrated temperature logger to verify 

cold -chain integrity throughout transit (target: 2 –8°C). In the event of cold -chain 

failure, the material shall not be processed and the manufacturer shall be notified 

imme diately.  

d. Material will be  used in multi -laboratory study to determine the potency of the 

preparations, one of which will be selected as ISBT -2, defined in International Units 

by calibration against the current ISBT.  

e. This evaluation sequence is described under Phases 4 and 5 below.  

f. The manufacturer will also provide 10 ampoules of the final bulk material to 

support pre -evaluation of candidate preparation as described in Phase 5.  

BATCH SPLIT STRATEGY OF BULK MATERIAL FOR RISK MITIGATION  

 
WOAH will select Option A or Option B below , based on a documented capacity assessment, completed 

before the manufacturer ships material. The assessment will confirm which party (manufacturer or 

lyophilising institute) has verified cold -chain splitting capacity at the time of shortlisting in Phase 2 .  
 

The selected option will be communicated to the manufacturer in the Phase 2 invitation,  

not left open at shipping time.  

 
OPTION A: Split at Manufacturer s premises  

• Manufacturer splits 5L into two ~2.5L portions  & ships at 2 -8°C  

• First batch  (test fill) shipped to lyophilising institute  

• Second batch  (definitive fill) shipped separately  or together   

• Lyophilising institute confirms receipt and storage conditions for both batches  

 

OPTION B: Split at Lyophilising Institute  

• Lyophilising institute confirms technical capacity to split and store liquid material at 2 -8°C  

• Manufacturer ships full 5L bulk material to designated lyophilising institute at 2 -8°C  

• Lyophilising institute receives, verifies receipt, and splits into two ~2.5L batches  

Selection criterion: Option A applies where the manufacturer has confirmed splitting capacity;  

Option B applies by default where it does not. WOAH confirms the applicable option to the  

manufacturer in writing prior to Phase 3 shipment.  
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Phase 4: Freeze drying of test fill (first 2.5litre batch)   

a. A designated organisation will be identified for freeze drying of bulk material . 

b. The first batch (~2.5L) of bulk candidate material will be freeze -dried into test fill 

ampoules for preliminary evaluation (Phase 5 Stage 1).  

i. Test fill is prepared in single lyophilised batch from the first ~2.5L portion . 

ii. Each ampoule contains 2 mg protein per ml (2 mg/ml concentration)  

iii. Ampoule size will be decided jointly by WOAH, and lyophilising institute 

before production begins . 

iv. Based on ampoule size , maximum number of  ampoules  will be freeze dried  

as test fills.  

v. All the t est fill ampoules are coded and approximately 10 selected for PE in 

Phase 5 Stage 1 . 

vi. Remaining test fill ampoules stored at –20°C pending results of Phase 5 

Stage 1 . 

vii. Second batch (~2.5L) is held in liquid form at 2 -8°C pending Phase 5 .1 

results . 

 

Phase 5: Preliminary  evaluation  (PE)  

The objective of phase 5 is to assess the suitability of the candidate prepared and validate 

the lyophilisation process on the candidate products. This phase will be completed in two 

stages :  

Phase 5.1  Preliminary evaluation of test fill  (MANDATORY)   

• At least  3 ampoules  selected from test fill  together with t he pre -lyophilised liquid 

bulk material  will be shipped to one or two designated laboratories for evaluation .  

• The products will be tested for potency and specificity using the  established 

protocol  provided in Annex A .  

• The r esults will be reviewed by the expert group . B ased on this assessment,  a 

decision will be made on whether the   test fill passes or fails , and  whether it 

proceeds to  definitive fill . 
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PASS/FAIL DECISION POINT FROM PRELIMINARY EVALUATION  

 

If FAIL  : Project cycle repeats with alternate candidate (return to Phase 2)  

If PASS  :  proceeds to definitive fill production (Phase 5.2) if funding and laboratory 

capacity are confirmed at the time of the PASS decision.  

 

 If not yet confirmed, the bulk material is stored at 2 –8°C and Phase 5.2 is scheduled 

once capacity is secured before a funding decision is finalised.  

 

Phase  5.2  Production and PE of  Definitive  Fills  

Advancement to Phase 5.2 is not automatic on a Phase 5.1 PASS. It proceeds only 

once funding and designated -laboratory capacity are confirmed, per the decision 

point above. This is a project resourcing plan and  not an optional step at WOAH's 

discretion.  

 

• 5.2a -Production: the second batch (~2.5L, held in liquid form) is lyophilised into 

definitive fill ampoules, identical in ampoule size and protein content to test fill 

ampoules. Ampoules are coded and stored at –20°C.  

• 5.2b  - Preliminary evaluation of definitive fill : 3 ampoules selected from definitive 

fill undergo  a second round of evaluation to assess performance after freeze -

drying , re-tested for potency and specificity using the protocol in Annex A . 

 

Phase 6: International laboratory  studies   

• This phase  will confirm the candidate tuberculin's suitability to serve as the new 

International Standard Bovine Tuberculin (ISBT -2) and establish its potency 

relative to the current standard.  

 

• Based on the results of Phase 5 evaluations, one or two formulated candidate test 

fills  will be selected for comprehensive validation through studies undertaken at 

designated WOAH Mammalian Tuberculosis Reference Laboratories and / or at 

the facilities of the manufacturers of the candidate’s product.   

 

• The products will be tested for potency, specificity and stability using the protocol 

provided in Annex A . 
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Phase 7: Final Report & Adoption  

A draft report will be provided  by each participant laboratory. The participants should 

confirm that: i) Their data have been correctly interpreted in the analysis; ii) The proposed 

material is suitable to serve as a reference standard for the purpose defined; and iii) The 

proposed unitage is appropriate.  

 

Final report  will be reviewed by the expert group, and based on this assessmen t the report 

will be submitted to the BSC and the  proposed international standard will be presented 

for adoption in the WOAH General Session.  

Timeline and Implementation  

The project timeline spans 35 months from initial call launch to final standard 

establishment  excluding hold period .  Critical milestones include candidate selection 

screening completion by Q4 2026, completion of the manufacturing and laboratory 

evaluations by Q1 2028, and final analysis, and standard adoption for global availability by 

mid -2029.  

Publication of results and information dissemination  

WOAH is committed to transparent reporting and broad dissemination of all findings 

from the ISBT replacement project. Results from each phase  will made available through 

WOAH's official communication channels, including the BSC  reports and relevant 

technical publications, ensuring stakeholders remain informed throughout the 

development process.  The final characteri sation data and potency specifications for the 

selected ISBT -2 will be published to ensure global adoption and standardi sation.  
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Annex  A.  Protocol for preliminary evaluation of test fill and definitive  fill of candidate ISBT  

 

The study protocol serve as the reference methodology for all participating 

laboratories  and is aligned with the European Pharmacopeia . Alternative 

laboratory procedures which are aligned  with European Pharmacopeia  may 

be used after discussion with WOAH expert Group . 

 

• The test fill  and definitive  fill will go through two round s of evaluation in designated 

laboratories to assess their performance of the product before and after freeze -

drying. The products will be tested for potency, specificity and stability testing 

using the protocol.  

• Designated laboratories will conduct these tests using guinea pigs sensitised with 

the live M. bovis  AN5 strain in accordance with the established protocol.  

• Given that live M. bovis  AN5 sensitisation is required, participation in this stage is 

limited to laboratories with the necessary BSL -3 biocontainment facilities and 

expertise  

• Each evaluating laboratories will be provided with the current ISBT pre -lyophilised 

preparation of bulk material and freeze -dried forms of the candidate materials . 

 

1. Potency  

i. For each candidate preparation sensitise not fewer than nine albino guinea -

pigs, each weighing 400g to 600g, by the deep intramuscular injection of a 

suitable dose  0.0001mg wet mass in 0.5ml saline   of live  M. bovis  strain AN5 

suspended in buffer and made into an emulsion with Freund’s incomplete 

adjuvant. Not less than 4 weeks after the sensitisation of the guinea -pigs, 

shave their flanks to provide space for not more than four injection sites on 

each side.  

ii. Prepare dilutions of the preparation to be examined and of the reference 

standard preparation using isotonic phosphate -buffered saline (pH 6.5 –7.5) 

containing 0.005 g/litre of polysorbate 80.  

iii. Use not fewer than three doses of the standard preparation and not fewer 

than three doses of the candidate preparation to be examined.  

iv. Choose the doses such that the lesions produced have a diameter of not less 

than 8 mm and not more than 25 mm. Allocate the dilutions randomly to the 



 
 

Project to replace the international standard bovine tuberculin   8  

sites using a Latin square design. Inject each dose intradermally in a constant 

volume of 0.1 ml or 0.2 ml.  

v. Measure the diameters of the lesions after 24 to 28 hours and calculate the 

result of the test using the usual statistical methods and assuming that the 

diameters of the lesions are directly proportional to the logarithm of the 

concentration of the tubercu lins.  

vi. The results and raw data will be submitted to WOAH  for analysis and 

evaluated by the study expert panel.  

vii. This will require 38 albino guinea -pigs per laboratory.  

Validity criteria  

Criterion  Requirement  

Fiducial limits of error  

(p = 0.95)  

Not less than 50% and not more than 200% of 

estimated potency  

Estimated potency  Not less than 66% and not more than 150% of 

stated potency  

Stated potency  Not less than 30,000 IU/mg  

 

viii. Statistical Analyses -Primary  data  from  Excel sheet templates will be entered 

into Combistats, and potency estimates in IU/mg determined using parallel 

Excel sheet templates will be entered into Combistats. Potency estimates in 

IU/mg will be determined using parallel . Potency estimates in IU/mg 

determined using parallel Excel sheet templates will be entered into 

Combistats. P otency estimates in IU/mg will be determined using parallel -

line assays as described.  Results will be summarised  and  plotted  with 

GraphPad  Prism  and  cross -verified  by  the ad  hoc  group.  

 

2. Specificity  

• The candidate standards are assayed against the standard for avian PPD 

tuberculin by a four -point assay in guinea -pigs sensitised with M. avium  (strain 

D4ER), comprising two dilutions at 25 -fold intervals of each tuberculin. 

Quantities of 0.03 mg and 0.0012 mg of test avian PPD tuberculin 

corresponding to approximately 1500 and 60 IU, are chosen because these 

doses give good readable skin reactio ns.  
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• In one assay, the candidate standards are compared with the International 

Standard Bovine Tuberculin in eight guinea -pigs by applying eight intradermal 

injections per animal and employing a balanced complete Latin square design.  

• The reading of the results and the statistical evaluation are identical to the 

potency test.  

• The response to bovine PPD in guinea -pigs sensitised with M. avium  should be 

10% or less in comparison with avian PPD.  

• This will require eight albino guinea -pigs per laboratory (16 in total).  

3. Stability testing  

• It will be conducted on the freeze -dried products. A designated laboratory will 

prepare samples for the accelerated thermal stability test. Ampoules from final 

definitive fill preparations will be incubated at various temperatures (i.e. –20 °C, 

4°C, 37 °C) for different durations (i.e. 3, 6, 12, 24 months).  

• These samples will only require testing once by one WOAH Reference 

Laboratory using guinea pig sensitised with live AN5 antigen.  

• Depending on progress with the multi laboratory collaborative study, the 

longest duration of stability test may not be complete by the time that all other 

data in support of the adoption of the new standard are ready. In this case, 

samples from further tim e points can be tested after the adoption (this is a 

common practice for other standards).  

• A stability test on two candidate preparations, using three temperatures and 

four time points will require a total of 144 guineapigs, comparing samples of two 

incubation temperatures (4°C or 37°C) with the sample stored at –20°C.  

 


