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1.1 This test method describes the method used and the calculation of results for the 
determination of the in-vitro biological activity of rhBMP-2 using the mouse stromal cell line W 
20 clone 17 (W-20-17). This clone was derived from bone marrow stromal cells of the W++ 
mouse strain. 

1.2 This test method (assay) has been qualified and validated based upon the International 
Committee on Harmonization assay validation guidelines (with the exception of interlaboratory 
precision) for the assessment of the biological activity of rhBMP-2. The relevance of this in-vitro 
test method to in-vivo bone formation has also been studied. The measured response in the W-
20 bioassay, alkaline phosphatase induction, has been correlated with the ectopic bone-
forming capacity of rhBMP-2 in the in-vivo Use Test (UT). rhBMP-2 that was partially or fully 
inactivated by targeted peracetic acid oxidation of the two methionines was used as a tool to 
compare the activities. Oxidation of rhBMP-2 with peracetic acid was shown to be specifically 
targeted to the methionines by peptide mapping and mass spectrometry. These methionines 
reside in a hydrophobic receptor binding pocket on rhBMP 2. Oxidized samples were compared 
alongside an incubation control and a native control. The 62, 87, 98, and 100 % oxidized 
samples had W-20 activity levels of 62, 20, 7, and 5 %, respectively. The incubation and native 
control samples maintained 100 % activity. Samples were evaluated in the UT and showed a 
similar effect of inactivation on bone-forming activity. The samples with 62 % and 20 % activity 
in the W-20 assay demonstrated reduced levels of bone formation, similar in level with the 
reduction in W-20 specific activity, relative to the incubation control. Little or no ectopic bone 
was formed in the 7 and 5 %active rhBMP-2 implants. 

1.3 Thus, modifications to the rhBMP-2 molecule in the receptor binding site decrease the 
activity in both the W-20 and UT assays. These data suggest that a single receptor binding 
domain on rhBMP-2 is responsible for both in-vitro and in-vivo activity and that the W 20 
bioassay is a relevant predictor of the bone-forming activity of rhBMP-2. 

1.4 The values stated in SI units are to be regarded as standard. No other units of measurement 
are included in this standard. 

1.5 This standard does not purport to address all of the safety concerns, if any, associated with 
its use. It is the responsibility of the user of this standard to establish appropriate safety, health, 



  

and environmental practices and determine the applicability of regulatory limitations prior to 
use. 

1.6 This international standard was developed in accordance with internationally recognized 
principles on standardization established in the Decision on Principles for the Development of 
International Standards, Guides and Recommendations issued by the World Trade Organization 
Technical Barriers to Trade (TBT) Committee. 

Extent of Recognition:  Complete 

Rational for Recognition: This standard is relevant to tissue engineered products and does not 
conflict with FDA regulations or policy.   

Standards Development Organization: www.astm.org  

 

Please note that this standard may also be recognized under the Center for Devices and  
Radiological Health’s (CDRH) Recognized Consensus Standards Database for Medical Device,  
found here: https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm . 
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