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BACKGROUND INFORMATION
Nowadays sepsis is one of the most common causes of death in intensive care units. It often takes too long to draw a 
diagnostic report, especially if the patient is not in hospital at the beginning of an infection. In hospitals, blood and 
other patient samples are usually taken and analyzed in central laboratories. Afterwards the diagnosis is sent back to 
the physician/patient. 
Point-of-care (POC) diagnostic reduces the therapeutic turn around time drastically and allows inducing the essential 
therapy faster. This is achieved by decentralization of analysis to an on-site patient testing. 
For point-of-care testing compact and cost-efficient systems are needed, however, clinical requirements e.g. precision 
must be fulfilled. Additionally the medical result must be achieved within very short time and without complex manual 
handling steps. The POC system discussed here is depicted on the right side.
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OUTLOOK

READ-OUTMAIN CHARACTERISTICS
Simple flow scheme, offering a large variety of 
handling possibilities 
Diluting, mixing (1:10) and pre-incubation by 
use of Taylor dispersion in combination with 
multilamination
Suitable for processing two assay types (binding 
inhibition and pre-incubated sandwich assay) in 
parallel
Automated and fast fluid handling 

Assay optimization for clinical region of interest for PCT and IL-6

Comparison with applied technologies at hospitals

Improvement of precision by reference techniques

Implementation of conventional sandwich-, pre-incubated sandwich-
and binding inhibition assay in one process

NETWORK PARTNERS

Detection by fluorescence immunoassays with 
Dy-647 labeled antibodies

Microarray technology features the diagnosis of 
several clinical parameters in parallel (120 dots)

Sepsis relevant parameters  C-reactive
Protein (CRP), interleukin 6 (IL-6) and 
procalcitonin (PCT) are investigated

FLUIDICS
DIAGNOSTIC ASSAY Very efficient excitation at 636nm by Total 

Internal Reflection Fluorescence technique 
Read out in presence of reagent and 
real-time measurements possible at any time
A layer of 155nm tantalum pentoxide is 
used as planar waveguide 
Fast read out with CCD-camera (0.04-20s)
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RESULTS
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Total testing time 15 minutes 
Correct clinical range for CRP due to binding 
inhibition assay, imprecision: 20%, inaccuracy: 3.8%
IL-6 shows low imprecision (21%), inaccuracy 
(7.5%) and LOD (1.3µg/L). Compared to a 
conventional sandwich assay IL- 6 is loosing 
sensitivity by pre-incubating (ca. 18-fold). 
PCT pre-incubation  is possible without significant 
loss of sensitivity and shows a low LOD of 3.4µg/L, 
imprecision: 65%, inaccuracy: 13%

PERFORMANCE TEST

Identical chips were read out in both biochip 
readers
POC system can detect two rows more of a 
1:5 dilution series, as depicted above
21 fold lower LOD  for the new POC-
system compared to the laser scanner. 

Performance test with a commercial micro-
array laser scanner. A directly immobilized 
fluorescence dye is used for comparison.

CLINICAL ASSAYS
All clinical assays were performed in 4% human 
serum albumin matrix with spiked antigens to 
provide analogy to human serum. The three 
analytes are tested in parallel. Three replicates per 
concentration are measured to obtain the depicted 
standard curves. Imprecision and inaccuracy are 
calculated with respect to the fitting function. 
Concentration ranges to be detected vary over 
several orders of magnitude: CRP 1-100mg/L, PCT 
0.05-50µg/L, IL-6 0.04-1.5µg/L

Novel
POC-system

Commercial 
laser scanner

Dimension: 38x32x40cm
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