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Abstract (revised) 
Objective. The objective of this study is to evaluate the 
analytical and clinical performances of new Lipase Color 
Liquid reagent on Architect c4000 analyzer. 
Relevance. Lipase enzymes are produced in the pancreas 
and also secreted in small amounts by the salivary glands as 
well as by gastric, pulmonary and intestinal mucosa. 
Determination of lipase is used for diagnosis and treatment 
of diseases of pancreas such as acute and chronic 
pancreatitis and obstruction of the pancreatic duct. 
Methodology. The method for the determination of lipase is 
based on the cleavage of specific chromogenic lipase 
substrate 1,2-O-dilauryl-rac-glycero-3-glutaric acid (6’-
methylresorufin)-ester emulsified in stabilized micro-
particles. In the presence of specific activators of pancreatic 
lipase as colipase, calcium ions and bile acids, the substrate 
is converted in 1,2-O-dilauryl-rac-glycerol and glutaric acid-
6’-methylresorufin-ester which decomposes spontaneously in 
glutaric acid and methylresorufin. The increase of 
absorbance at 580 nm, due to methylresorufin formation, is 
proportional to the activity of lipase in the sample. For the 
evaluation of this reagent, modified CLSI protocols were 
adopted. Acceptance criteria for total imprecision were ≤ 5% 
for lipase samples. LOB should be ≤ 3.0 U/L. LOQ was 
defined as the analyte concentration at which the %CV is 
less than 20%. The method should be linear up to 300 U/L. 
Method comparison was evaluated by comparing new Lipase 
Color Liquid reagent on Architect c4000 versus commercial 
method on Hitachi Modular P. 
Validation. Total imprecision (during 40 days on 3 level 
samples) gave %CV at 30 U/L (L1), 60 U/L (L2) and 80 U/L 
(L3) lower than 5%. LOB was < 1.0 U/L. LOQ was < 3.0 U/L. 
The test was linear from 0 U/L up to 600 U/L. On board 
calibration stability and reagent on board stability were up to 
40 days. This lipase test (y) was compared with reference 
method (x) that uses the same substrate (methylresorufin) 
and gave the following resultrs: y = 0.95x – 0.44; r = 
0.991; n = 80. The test is not affected by the presence of 
hemoglobin up to 800 mg/dL, bilirubin (unconjugated and 
conjugated) up to 66 mg/dL, lipids up to 300 mg/dL. 
Conclusions. Analytical and clinical performances of new 
Lipase Color Liquid reagent on Architect c4000 analyzer 
meets the requirements for its use as colorimetric test to 
measure lipase in serum. Specificity and better precision 
make this assay very suitable for the routine measurement 
of this critical analyte. 
 

Background 
Pancreatic lipase in serum is closely associated with 
pancreatic diseases. The activity of this enzyme is measured 
as an important marker for diagnosing pancreatic diseases 
and the associated monitoring of therapeutic effects. 
Pancreatic lipase measurement has been reported using 
titrimetic, turbidimetric, fluorometric and colorimetric 
methodologies. 
Materials and Instruments 
This method is based on the cleavage of a specific 
chromogenic lipase substrate, 1,2-O-dilauryl-rac-glycero-3-
glutaric acid-(6-methylresorufin) ester, emulsified with bile 
acids. The pancreatic enzyme activity is determined 
specifically by the combination of bile acid and colipase used 
in this assay. The chromogenic lipase substrate is cleaved by 
the catalytic action of alkaline lipase solution to form 1,2-O-
dilauryl-rac-glycerol and an unstable intermediate, glutaric 
acid-(6-methylresorufin) ester. This decomposes 
spontaneously in alkaline solution to form glutaric acid and 
methylresorufin. The color intensity of the red dye formed is 
directly proportional to the lipase activity. It is determined by 
measuring the increase in absorbance at 572 nm. 
The ARCHITECT c4000 is a high-throughput, fully automated 
analyzer for clinical chemistry tests. 
Methodology/Acceptance criteria 
All tests were performed on the basis of CLSI guidelines. 
Limit of Blank (LoB): was determined from 20 replicates x 3 
runs testing of normal saline. 
Limit of Detection (LoD): was determined from 20 replicates 
x 3 runs testing a low sample (≤ 3 U/L). 
Limit of Quantitation (LoQ): was determined from 10 
replicate testing of graded mixtures of analyte and normal 
saline diluent; LoQ is the lowest concentration corresponding 
to a %CV < 20%. 
Intra assay: was determined on 3 levels (L1 ≤ 20 U/L, L2 ≈ 
30 U/L, L3 > 80 U/L); the acceptance criteria were: %CV ≤ 
3%. 
Total imprecision: was evaluated over 42 days on 3 levels 
(L1 ≈ 30 U/L, L2 ≈ 60 U/L, L3 ≈ 80 U/L); the acceptance 
criteria were: %CV ≤ 5%. 
On board calibration/reagent stability: were performed 
assaying 3 levels (L1 ≈ 30 U/L, L2 ≈ 60 U/L, L3 ≈ 80 U/L); 
the acceptance criteria were % bias ≤ ±10% deviation from 
initial measurement. 
Linearity: was evaluated on a dilution series of a sample at 
600 U/L; acceptance criteria were % bias ≤ ±10% or 
absolute bias ≤ ±5.1 U/L. 
Method comparison: 80 samples were assayed both with this 
method and with a reference method available on the 
market; acceptance criteria were: slope 0.90-1.10, intercept 
≤ ±15, r ≥ 0.975. 
Interferences: the method was tested for interferences by: 
hemoglobin (up to 800 mg/dL); conjugated bilirubin (up to 
66 mg/dL); unconjugated bilirubin (up to 66 mg/dL); lipids 
(up to 300 mg/dL). 

RESULTS 
 
Limit of Blank (LoB) 
 

Run Mean 
U/L 

SD 
U/L 

LoB 
U/L 

Run 1 -0.3 0.4 0.6 

Run 2 0.1 0.4 0.7 

Run 3 0.1 0.3 0.6 

Overall analysis 0.0 0.4 0.6 
 
Limit of Detection (LoD) 
 

Run Mean 
U/L 

SD 
U/L 

LoD 
U/L 

Run 1 2.3 0.2 1.0 

Run 2 2.3 0.2 1.0 

Run 3 2.4 0.2 1.0 

Overall analysis 2.4 0.2 1.0 
 
Limit of Quantitation (LoQ) 
 
% dilution 
high sample 

Mean 
U/L 

SD 
U/L 

CV 
% 

Bias 
% 

Absolute bias 
U/L 

0% -0.4 0.3 -74.3% -151.8% -1.1 
5% 2.7 0.2 7.8% 3.6% 0.1 
10% 4.3 0.2 5.6% -6.3% -0.3 
20% 9.1 0.5 5.1% 8.5% 0.7 
40% 16.9 0.3 1.8% 5.2% 0.8 
60% 24.2 0.3 1.4% 1.9% 0.5 
80% 31.3 0.4 1.3% -0.3% -0.1 
100% 38.4 0.6 1.6% -1.7% -0.7 
 
Intra assay 
 

Level Mean 
U/L 

Run 1 Run 2 Run 3 
SD 
U/L 

CV 
% 

SD 
U/L 

CV 
% 

SD 
U/L 

CV 
% 

Level 1 20 0.4 1.9% 0.4 1.9% 0.3 1.4% 

Level 2 70 0.4 0.6% 0.7 1.0% 0.6 1.0% 

Level 3 160 1.3 0.8% 0.9 0.6% 1.1 0.7% 

 
Total imprecision 
 

 N Mean 
U/L 

Total Between days Repeatability 
SD 
U/L 

CV 
% 

SD 
U/L 

CV 
% 

SD 
U/L 

CV 
% 

L1 60 32 0.4 1.3% 0.0 0.0% 0.3 1.0% 

L2 60 58 0.5 0.9% 0.1 0.2% 0.4 0.7% 

L3 60 81 0.7 0.9% 0.5 0.6% 0.4 0.5% 

 
On board calibration/reagent stability 
 

 
 
Linearity 
 

Spiked 
sample 

% 

Found conc. 
Median 

U/L 

Theoric 
concentration 

U/L 
Bias % Absolute bias 

U/L 

0% 0.3 26.8 -99.0% -26.5 
5% 80.0 88.6 -9.8% -8.7 
10% 153.3 150.5 1.8% 2.8 
20% 222.8 212.4 4.9% 10.4 
30% 289.8 274.3 5.6% 15.4 
40% 353.5 336.2 5.2% 17.3 
50% 411.4 398.1 3.3% 13.3 
60% 467.6 460.0 1.7% 7.6 
70% 524.2 521.9 0.4% 2.3 
80% 572.1 583.8 -2.0% -11.7 
90% 623.5 645.7 -3.4% -22.2 

 

 

Method comparison 
 

Lipase Color Liquid NG versus Reference method (on the 
market) 
 

n 80   
 (used mean of X replicates vs mean of Y replicates) 

Range 16.3 to 561.9    
Lipase 
(U/L)  Replicates 

Repeatability 
SD Mean SD   

Reference method 
(on the market) 1 - -   

Lipase Color 
Liquid NG 1 - -   

r  0.991         
Sy|x  17.16         

  Bias 95% CI SE p 
Constant  -0.44 -6.54 to 5.66 3.063 0.8870 

Proportional  0.95 0.92 to 0.98 0.015 0.0019 
 

 

 
Interferences 
 

Hemoglobin 
 

 
 

Bilirubines (unconjugated and conjugated) 
 

 
 

Lipids 
 

 
 

CONCLUSIONS 
Analytical and clinical performances of new Lipase Color 
Liquid reagent on Architect c4000 analyzer meets the 
requirements for its use as colorimetric test to measure 
lipase in serum. Specificity and better precision make this 
assay very suitable for the routine measurement of this 
critical analyte.  
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