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Methods: 
     
Automation of IFA slide processing is advancing, but reading and 
interpretation of the processed slides still requires human intervention. 
The discrimination of positive and negative samples is considered to be 
the most time consuming portion of routine IFA. To overcome these 
limitations we have developed a system to fully automate these steps. 
The new system was developed on the basis of the HELMED IFA 
processor. 

Results:
      
The development resulted in an IFA processing and evaluation 
device featuring a high quality integrated optical system that 
was able to fully automate the IFA process. Validation of the 
system with more than 1,000 serum samples gave a 98.4% 
correlation of results (positivity/negativity determination) when 
compared to the manual IFA method with visual interpretation.

Figure 5:
HELIOS Software Validation Screen 

Introduction:
    
Indirect immunofluorescence assay (IFA) for detection of autoantibodies 
is an established method in diagnosis of autoimmune diseases. 
Although a sensitive test, IFA is labor-intensive and time-consuming 
when testing large sample numbers and reproducibility of results 
strongly depends on expertise of the personnel performing the assay. 
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Conclusion:      
We have successfully developed and validated a fully automated IFA system 
incorporating slide processing, reading and interpretation of results. 

The system reduces process time significantly, enhances throughput and 
provides more consistent results for the clinician. The system has a small 
footprint, weighs only 31 kg (less than 70 lbs) and removes the need for a 
darkroom.
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Figure 6: HELIOS workflow chart

An optical system to capture the respective IFA images was developed and 
incorporated into the device.
Next, specifically developed software algorithms were trained with 352 defined 
serum samples so as to enable differentiation of positive from negative samples. 
The device allows results to be recorded, saved, transmitted to an LIS and 
validated remotely.

Figure 4: 
2D Barcode on a Slide

Figure 3: 
Barcode reader for 2D Barcodes

Figure 1: 
HELIOS: HELmed Integrated Optical System

Figure 2: 
LED microscope with digital camera


