
• We have partnered with Gyros AB to develop the GyroMarkTM HT 

portfolio of immunoassay kits, including the Rat KIM-1 and Rat 

Clusterin assays, that will be available commercially for use on the 

Gyros Gyrolab® xP Workstation.  

•  The kits have been fully validated and have been compared to a 

leading competitor immunoassay. Our results demonstrated that the 

assays have many desirable features such as small sample volume, 

improved sensitivity and wider dynamic range, while being highly 

robust and reproducible.  

•  These kits will provide customers with new tools needed to perform 

nephrotoxicity screening during drug development and toxicity 

research in one of the quickest immunoassay platforms available for 

high throughput screening.   
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A leading cause of failure in any drug development program is organ toxicity, such as in 

the kidney. Traditional nephrotoxicity biomarkers may show insufficient tissue specificity 

and often cannot be detected until damage is irreversible. New markers, such as KIM-1 

and Clusterin, help detect damage to the kidneys and offer clues to specific  tissue injury in 

a more timely manner. We have developed rat KIM-1 and Clusterin GyroMark™ HT 

Biomarker assays, the first two commercially available toxicity assay kits for the Gyrolab® 

xP Workstation platform. This automated compact disc-based microfluidic nanotechnology 

for sandwich ELISA analysis uses a biotinylated capture antibody and a fluorescent-

labeled detection antibody. Gyros technology provides many advantages, including small 

sample size (200 –1000 nL), high sensitivity, broad dynamic range, and short assay time 

(1 hour per assay). For the KIM-1 assay, we determined dynamic range, sensitivity, spike 

recovery, dilution linearity, intra-, and inter-assay variations of 0.015-60 ng/mL, 0.015 

ng/mL, 100%, 107%, < 10% and < 15%, respectively for 1:2 diluted rat urine samples. The 

Clusterin assay had a dynamic range, sensitivity, spike recovery, dilution linearity, intra-, 

and inter-assay variations of 0.7-3000 ng/mL, 0.36 ng/mL, 93%, 108%, < 15% and <15% 

respectively for 1:10 diluted rat urine samples. We first evaluated rats treated with no, low, 

and high doses of gentamicin, a known nephrotoxicant. Urine samples (n=36) were 

collected on days 0, 3, 7, and 14. A significant increase in these markers was observed at 

day 3, tapering off as animals recovered towards day 14. These GyroMark™ HT assays 

were compared to a leading commercial ELISA platform in the analysis of vancomycin-

treated rat urine samples (n=36); correlation was r = 0.97 (KIM-1) and 0.87 (Clusterin). 

These data demonstrate that our GyroMark™ HT toxicity assays, rat KIM-1 and Clusterin, 

are robust and reproducible, using 1000 nL samples, and can be useful for detecting 

kidney damage in rat urine samples for drug development and basic research. 
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Excellent correlation for urine samples from 32 rats treated with varying levels of 

vancomycin was achieved when comparing the newly developed Merck Millipore 

GyroMarkTM HT assays developed for the Gyros Gyrolab® xP Workstation using a 

1000 nL sample volume to a leading  competitor ELISA-based platform.  

Standard Curve Reproducibility Assay  Characteristics 

The standard curves of eight separate runs are very reproducible.  

    

 
    

 

GyroMarkTM HT assay vs. competitor assay platform 

Conclusions 
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Standard Curves 

Capture antibody 

•Biotin-labeled antibody in buffer binds to 

streptavidin coated particles of Gyrolab 

Bioaffy® CD  

Standard curve /Samples 

•Serial dilutions of standard prepared in  buffer 

and diluted samples bind to capture antibody 

Detection reagent  

•Dye-labeled detection antibody diluted in  

buffer attaches to bound standard/samples 

Quantification 

•Detected and quantitated by fully automated 

system  

Wash Buffer 1 

•PBS-0.01%Tween® 20 

Wash Buffer 2  

•Gyros pH 11 

Design run using Bioaffy® 1000 3-step C-A-D 

wash station wizard v2  

 

Sample Evaluation 

GyroMarkTM HT kit 

detects changes in KIM-1 

and Clusterin levels in 

urine of rats collected on 

day 0, 3, 7 and 14 after 

treatment with 0 mg/kg, 

70 mg/kg, or 140 mg/kg 

gentamicin.  
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Gyrolab®  xP Workstation 

 ng/mL Response 

0 0.1125 

0.015 0.1595 

0.059 0.375 

0.23 1.3005 

0.94 4.585 

3.75 17.35 

15 54.1 

60 155 

ng/mL Response 

0 0.235 

0.73 0.374 

2.93 0.86 

11.72 2.63 

46.9 10.3 

187.5 39.8 

750 130 

3000 296 

Gyrolab Bioaffy ®  CD Microstructures 

Pre-packed 

Column 


