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Are you unsure about your viscosity measurements? Having issues with 
repeatable results? 

There has been a strong market need for instrumentation used for protein candidate screening. 
Accurate, repeatable viscosity measurements of protein candidates are key in determining viability 
during early stage drug discovery. Candidate compounds are often expensive to develop and scarce 
in quantity, so the ability to measure small sample volumes accurately is paramount. 

VROC® initium offers unmatched repeatability (0.5%) and accuracy (within 2% of the reading) using 
small sample volumes, achieving a superior resolution of 0.020 mPa-s. Furthermore, VROC initium is 
capable of automatically retrieving and remeasuring the same sample, ensuring that none of your 
precious samples go to waste. In this application note, we measured protein solutions of varying 
concentrations to demonstrate the superb repeatability and resolution of VROC initium. 

 

Unmatched Repeatability 

Samples of bovine serum albumin (BSA) in 
water were prepared at concentrations 
between 0 and 53mg(BSA)/mL(water).    
Four sets of samples, each containing 100μL 
aliquots of each dilution, were loaded into 
the initium, as shown in Figure 1.  The 
initium was configured to measure the 
samples in an unattended overnight run.  
Each sample was measured at 25°C at a 
flow rate of 600 μL/min, corresponding to a 
shear rate of 10,675s-1.  Sample retrieval 
with a retrieval volume of 40μL was used to 
conduct 20 measurements per sample.  The 
final viscosity was determined by taking the 
average of the measurements, and the 
repeatability of the data was quantified by 
taking the Relative Standard Deviation (RSD).  

Figure 1. Sample positions of the 40-vial rack used for 
measurements 

Figure 1. Sample positions of the 40-vial rack used for 
measurements 
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Figure 2. Average Viscosity vs Concentration 3 sets of BSA/water samples.  Error bars 
represent the standard deviation of the measurements included in the average viscosity. 

Figure 2 shows a representative set of viscosity measurements of the lowest-concentration BSA 
samples.  The low variance of the data showcases VROC initium's excellent repeatability.  The 
complete set of viscosity measurements for all of the samples is shown in Table 1.  For all of the 
measurements, within-sample repeatability is below 0.5%.  Furthermore, viscosity measurements 
are consistent between samples (RSD<0.2% between average viscosities of each replicate). This 
firmly demonstrates the reliability of each measurement obtained with VROC initium! 

Table 1. Average viscosity vs concentration for BSA/water samples. 
Sample Viscosity (mPa-s)       

(mg BSA/mL 
water) Replicate Number      

 
1 2 3 4 Mean Stdev RSD 

(%) 
Distilled Water* 0.888 0.889 0.888 0.888 0.888 0.00046 0.051 

4.46 mg/mL 0.923 0.922 0.922 0.923 0.923 0.00053 0.058 
11.10 mg/mL 0.962 0.962 0.961 0.963 0.962 0.00071 0.074 
20.01 mg/mL 1.018 1.017 1.016 1.016 1.017 0.00106 0.104 
30.42 mg/mL 1.077 1.078 1.077 1.076 1.077 0.00072 0.067 
42.22 mg/mL 1.134 1.133 1.134 1.138 1.135 0.00218 0.192 
53.24 mg/mL 1.200 1.202 1.200 1.205 1.202 0.00204 0.169 

*Reference viscosity of water at 25°C is 0.89 mPa-s (IAPWS 2008). 

Unparalleled Resolution 
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One key application of measuring protein viscosities at multiple concentrations is the development 
of viscosity-concentration curves. These curves are used to predict the viscosities of protein 
solutions at unmeasured concentrations, and can be used to determine the appropriate delivery 
method of a candidate compound. The reliability of these viscosity curves is determined by the 
resolution of the viscometer. VROC initium boasts a high degree of resolution with supreme 
accuracy and repeatability. 

Figure 3 shows the viscosity-concentration curves for BSA in water, BSA in PBS, and BGG in PBS.  
With the use of sample retrieval,  VROC initium achieved a resolution of 0.02mPa-s, enabling a 
change in concentration as low as 3 mg/mL to be detected.  By measuring samples with low 
concentrations, VROC initium is able to generate large amounts of data from very small quantities 
of sample.  

 
Figure 3. Viscosities of Protein Solutions. 

If you have questions or need more information about this product or other applications, please 
contact us: 

Main Office — 1 925 866 3801 

Information — info@RheoSense.com 

Sales — Sales@RheoSense.com  
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