ToxCast Phase I (Batch 1) Chemical Quality Control Notes – updated 19 February 2010
15 December 2009
 
DSSTox Generic Chemical Information
Chemical information was quality reviewed and structure-annotated within the DSSTox database project (for more information on DSSTox quality review procedures and standard chemical fields, see: http://www.epa.gov/ncct/dsstox/ChemicalInfQAProcedures.html and http://www.epa.gov/ncct/dsstox/MoreonStandardChemFields.html).  

Chemical Procurement/ Initial Review 
Chemicals comprising the ToxCast™ Phase-I library were commercially procured, solubilized and plated by BioFocus DPI (South San Francisco, CA). Supplier-provided certificates of analysis indicated purity >97% for the large majority of chemicals (87%), and >90% purity for all but a few instances of technical grade or known mixtures.  
Analytical QC of Original Solution (Batch 1) Samples 
Follow-up analysis of the original batch of solutions by BioFocus DPI using LC/MS (liquid chromatography mass spectrometry), subsequent to assay screening, has confirmed mass identification, stability, and purity for over 83% of the chemical library. The samples were run robotically by multiplexed elution into the mass spectrometer (MUX-LC/MS) using standard liquid chromatography methodology.  Samples that did not perform well were also run using ultra liquid chromatography/ mass spectrometry (uPLC). Two detectors were used -- a fixed wave length uv detector at 214 nm and an evaporative light scatter detector (ELSD).  For compound results exceeding 80% purity by these methods, no further analysis was carried out.  For remaining compounds failing initial purity check, reference mass spectra were obtained from public sources to aid in analysis interpretation, and gas chromatography/ mass spectrometry (GC/MS) results on the original solution plate samples were obtained.  Currently employed analysis methods were inadequate for confirming presence of some chemicals in the library.  

Final Analytical QC

Follow-up analyses of neat chemical samples are underway for remaining compounds failing purity check.  Results may provide evidence to infer solution stability problems, or to indicate method problems.
Chemical QC Summary File
The chemical QC summary file (ToxCastP1_320_ChemicalQC_16Dec2009.xls) lists summary QC results for the 320 compounds in the original ToxCast Phase I batch mapped to DSSTox structure and substance IDs, and solution sample ID (Sample_ID). This file will be undated as further QC information is obtained. 
Guidance for Use
Given the known limitations of the analytical methods applied here in a high-throughput mode, we recommend that the QC results be used to communicate a level of confidence of the compound identity and purity in relation to assay results in all analyses.  
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Results of Follow-up Analyses of Neat Chemical Samples Failing Purity Check
Follow-up analyses were carried out for 50 chemicals whose stored solution plate samples failed purity check.  Fresh solution was made in DMSO from the original bottle stock of stored (frozen) neat chemical.  The retrospective analyses employed the same analytical methods as applied to the original stored solutions in DMSO (see above).  
Three new columns summarizing these results have been added to the chemical QC summary file (ToxCastP1_320_ChemicalQC_19Feb2010.xls):

NeatAnalysis_Followup [Yes, No]

PurityConfirmed_Neat [Yes,No]

ChemicalQC_Note_19Feb2010 

Where neat analysis follow-up on solution samples was carried out [Yes] and purity was confirmed [Yes] (>80%), the results are taken as evidence of sample decomposition in DMSO solution over time; the rate of decomposition is not known.  Given this uncertainty, the impact of sample decomposition on assay results for these compounds is also not known, although early assay results are likely to be less affected by decomposition. 
Where neat analysis follow-up on solution samples was carried out [Yes] and purity was not confirmed [No], this is taken as further evidence of limitations of the applied analytical methods.  The prospect of no parent chemical present in the original bottle, given a Certificate of Analysis in-hand for all chemicals, is considered to be less likely and cannot be confirmed with the available methods.  No further follow-up on this set of chemicals is planned.

