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A karyogram proposal is created 5 and made available for all con-

nected workstations. Icons indi-

cate assignment probability by 

colors.

Al l  rejected chromosomes 6 and/or artifacts remain accessi-

ble for review and correction, if 

necessary.

The chromosome clusters of 3 each metaphase are separated 

with the help of a DNN-based 

classifier.

Artifacts and chromosomes of 4 neighboring metaphases are ex-

cluded using a specialized algo-

rithm.

The scanning software Metafer* 1 manages the automatic acquisi-

tion of the best metaphases as 

raw digital images.

Ikaros prepares all new images 2 for intelligent karyotyping.

s Fully automated capture of meta-

phase chromosomes with Metafer.

s Manual image capture with one-

click for additional details.

s Support of human and non-human 

chromosomes and most common 

banding techniques.

s Unattended high-volume imaging 

of up to 800 slides.

s Separation in Ikaros is based on 

Deep Neural Networks (DNNs), 

an advance in artificial intelligence.

s DNN-based proposal for the indivi-

dual chromosomes as separate ob-

jects to help users separate clusters 

faster.

s Colored contour lines and brush 

tool for easy manual separation.

s Ikaros also uses Deep Neural Net-

works (DNNs) for karyogram as-

signment.

s Manual shifting, swapping, rotating, 

etc. for quick manual operations.

s Karyogram proposals ready for ex-

pert review. Colored squares indica-

te software-calculated chromoso-

me assignment probabilites.
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The presented solutions are application-specific adaptations of the Ikaros and Metafer 

software. It is possible that further adaptations to specific specimen conditions are 

necessary.

MetaSystems products are used in many countries worldwide. Depending on the 

regulations of the respective country or region, some products may not be used for 

clinical diagnostics.

Some hardware components supplied by other manufacturers are not included in 

MetaSystems IVD products and are therefore not IVD medical devices.

The described functions refer to the following software versions: Ikaros 6.3 | Metafer 4.3

)�=� MetaSystems software and system products are classified as in vitro diagnostic 

medical devices (IVD) in the European Union in accordance with the Regulation (EU) 

2017/746 or Directive 98/79/EC, respectively, and carry the CE label unless otherwise 

indicated. Use all MetaSystems IVD products only within the scope of their intended 

purpose.

Prof. Claudia Haferlach

MD from MLL (Münchner Leukämielabor 

GmbH, Germany)
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We experienced a time gain of up to 

50 % in the karyotype analysis of bone 

marrow metaphases. This enormous 

gain in efficiency allows us to keep pace 

with the ever-increasing workload in 

times of shortage of personnel re-

sources.
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Error Rates per MetaphaseNumber of Manual Operations

(B) Mean error rates for chromosome 

assignment per metaphase in Ikaros using 

the conventional (grey) and the DNN-based 

algorithm (red) for ~ 100,000 bone marrow 

and ~ 150,000 lymphocyte metaphases.

(A)  Mean number of manual operations by 

the user for 10 metaphase cells either 

derived from bone marrow or lymphocytes 

analyzed with the conventional (grey) and 

the DNN-based algorithm (red) in Ikaros. 

Diagrams above:

The new DNN-based algorithms showed 

significant improvements in the proposed 

chromosome separation and assignment.
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