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Introduction 
In June 2008, the FDA and EMEA issued a joint 
framework allowing submission of a single application 
for 7 new urinary biomarkers of drug-induced kidney 
damage in rats.  Based on our previous experience in 
developing both assays and analyzing samples for 
Novartis as part of the FDA/EMEA submission by the 
C-Path Predictive Safety Testing Consortium (PSTC), 
we sought to develop and validate a human kidney 
Multi-Analyte Profile (MAP) corresponding to the 7 rat 
biomarkers in addition to several other analytes that 
based on published reports may have utility as 
biomarkers of human kidney damage.   The validated 
panel of human analytes will be useful  for human and 
non-human primate studies designed to advance the 
qualification of biomarkers of drug induced kidney 
damage.   

Methods 
Utilizing the Luminex xMAP™ platform, we developed 
multiplexed immunoassays to quantify protein analytes 
from human urine. The microsphere-based multiplex 
immunoassays consist of antigen-specific antibodies 
and other optimized reagents in a capture-sandwich 
format. Starting with multiple analyte specific 
antibodies, optimal assay conditions are first 
determined in a simplex format prior to multiplex assay 
development and serve as a benchmark for subsequent 
assay optimization in the multiplex format. Other 
aspects of the final multiplex development included: the 
selection of matrix diluents, the concentration of 
multiplexed standards and controls, no cross-reactivity  
with other analytes in each panel, and  the verification 
of performance characteristics for each analyte in the 
multiplex format.  

Conclusions 
Assay development and validation efforts lead to a 
robust panel of assays with the appropriate sensitivity 
and assay range. The assays were validated to clinical 
laboratory standards that include the standard 
parameters of lowest detectable dose, normal range, 
dynamic range, imprecision, spiked recovery, linearity, 
cross reactivity and matrix interference. The new 
human KidneyMAP™ is a highly useful tool to further 
qualify and monitor biomarkers of kidney damage for 
use in human studies. 
 

Immunoassay Platform: xMAP® by Luminex ® 

Human KidneyMAP™ Assay Validation

Assay Validation: Precision

Human KidneyMAP™ v1.0 Expected Ranges

Sample Freeze Thaw Stability

Sample Stability

Human Urine  Assay Validation Samples
(n=5) Normal Samples
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