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Linearity Studies 

Introduction 
The linear response of absorbance with increasing concentra-
tion for the Thermo Scientific NanoDrop™ 8000 Spectro-
photometer was evaluated in two separate studies.  Both 
nucleic acid samples and protein samples were measured on 
a NanoDrop 8000 and compared to the same samples meas-
ured on an Agilent 8463 Spectrophotometer fitted with a 2 
mm pathlength quartz microcuvette and a 0.2 mm Implen 
cell. 
 
Method-dsDNA 
A stock solution of ~ 3600 ng/ul of dsDNA was prepared 
from powdered fish sperm DNA using HPLC Grade H2O 
(pH 7).  Serial dilutions of the stock solution were prepared 
and the absorbance of each was measured on the Agilent 
8453 spectrophotometer and the NanoDrop 8000 spectro-
photometer using HPLC grade H2O as the “blank” reference 
solution. 
 
The absorbance values for DNA were measured on both 
systems at 260 nm with bichromatic normalization at 340 
nm.  For the NanoDrop 8000, replicates were simultane-
ously applied to each of the eight pedestals using an 8 chan-
nel micro volume pipette (Biohit M10). The NanoDrop op-
erating software automatically determines the nucleic acid 
concentration using Beer’s Law and the mass extinction co-
efficient of 50 ng/ul cm –1 for dsDNA. 
 
DNA concentrations (ng/ul) for the Agilent 8543 were cal-
culated by first multiplying the respective A260 nm value by 
5, and then applying Beer’s Law. This dilution factor is re-
quired to account for the 2 mm path. 
 
The Implen 0.2 mm cuvette was used for samples with con-
centrations known to be above 600 ng/ul or 1.5 absorbance 
units. Concentration calculations were obtained by multiply-
ing the respective A260 nm value by 50 to normalize to 10 
mm, then applying Beers Law.  
 
The average dsDNA concentration values obtained from the 
NanoDrop 8000 and the Agilent 8453 are listed in Table 1 
below.  All data shown for the NanoDrop 8000 Spectropho-
tometer was automatically normalized to a 10 mm path-
length and a Grand Mean (the average of all replicates for all 
channels) was used. 
 

 
Table 1. 
 

 
 
 
 

 
 
 
 
With the NanoDrop 8000 spectrophotometer’s automatic 
path length selection, the linear response was measured 
across the full range of samples using a single method con-
figuration.  By contrast, two individual cells were necessary 
for the Agilent 8453 Spectrophotometer to obtain the equiva-
lent range of quantitation.  
 
 

 
Expected  

Concentration 

NanoDrop   
8000     
DNA     
ng/ul  

StDev 
N=40 

Agilent 
8453   
DNA      
ng/ul  

3660 3489.41 32.26 3704.7 
1830 1833.41 19.10 1909.6 

915 937.81 7.32 930.1 
458 470.29 4.09 473.1 

229 239.56 2.05 237.5 
114 120.10 1.23 120.1 
36 38.24 0.54 39.6 
3.6 4.32 0.49 5.7 

StDev 
n=5 

25.00 
13.40 

10.80 
0.44 

0.24 
0.11 
0.07 
0.01 

 Linearity  Comparison:
NanoDrop 8000 vs Agilent 8453
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Method- Protein 
The linear response of the NanoDrop 8000 Spectropho-
tometer was also tested using a dilution series of BSA pre-
pared in sterile filtered PBS (pH 8). The dilutions were 
made from 50 mg/ml to .5 mg/ml with all dilutions above 
6.25 mg/ml being 1:2 sample to diluent. All final volumes 
were made to 15 mL.  
 
Samples volumes of 2 ul were applied to the NanoDrop 
8000 using an 8 channel micro volume pipette (Biohit 
M10).  The concentration was obtained directly from the 
readout in the Protein A280 module using the BSA sample 
type option. 
 
The protein samples were measured at 280 nm on an 
Agilent 8453 reference spectrophotometer using a 2 mm 
quartz cuvette. An Implen cell .2 mm cuvette was used for 
dilutions estimated to be 25 mg/ml or above. The absorb-
ance readings taken from the Agilent 8453 were normal-
ized for pathlength and concentration to a 10 mm path-
length equivalent. The absorbance at 280 nm and 340nm 
were multiplied by 5 to account for the 2 mm cuvette and 
50 to account for the 0.2 mm cuvette. The concentration 
was calculated by dividing the 280 nm normalized absorb-
ance by the extinction coefficient for BSA (6.67 M-1 cm-1) 
and multiplying by 10 to obtain a concentration of mg/ml 
from the BSA molar concentration.  
 
As for nucleic acid measurements,  the NanoDrop 8000 
spectrophotometer’s automatic pathlength selection pro-
vided a linear response across the full range of samples us-
ing a single method configuration.  Two individual cells 
were necessary for when using the Agilent 8453 Spectro-
photometer to obtain the equivalent range of quantitation.  
 
The average protein concentration values obtained from the 
NanoDrop 8000 and the  Agilent 8453 are listed in Table 2 
below.  All data shown for the NanoDrop 8000 Spectropho-
tometer was automatically normalized to a 10 mm path-
length and a Grand Mean (the average of all replicates for all 
channels) was used. 
 
 

 
Table 2. 

 
 
 
 

 

 
Expected  

Concentration 

NanoDrop   
8000         
BSA       

mg/ml  
StDev 
N=40 

Agilent 
8453   
BSA      

mg/ml 
StDev 
n=5 

50 52.16 0.54 54.60 0.35 
25 26.26 0.54 27.24 0.09 

12.5 12.86 0.09 13.02 0.01 
6.25 6.50 0.17 6.34 0.00 

1 1.22 0.06 1.17 0.00 
0.5 0.55 0.04 0.52 0.00 
0 0.01 0.03 -0.01 0.00 

 Linearity  Comparison:
NanoDrop 8000 vs Agilent 8453
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