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CytoCheckCytoCheck ®® --
MycoplasmaMycoplasma Identification Identification 

for Quality Control for Quality Control 
in in PharmaPharma and Biotechand Biotech
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Outline

� Mycoplasmas

� Legal Framework for QC

� CytoCheck ®

• Test principle

• Validation
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Mycoplasma - Contamination

© R. Rosengarten, Mycosafe Diagnostics GmbH
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Legal Framework for 
Mycoplasma Testing

� European Pharmacopoeia (Ph. Eur.), 
Monograph 2.6.7

� FDA, CBER, Points to Consider in the 
Characterization of Cell Lines Used to Produce 
Biologics (1993) 

� 21 Code of Federal Regulations (CFR) 610.18 
and 610.30

� Pharmacopoeia Japonica (JP), Chapter 9
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Methods of Detection
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CytoCheck ® - Test Principle

16S 23S

ITS
(600 - 1.000 bp)

fwd rev
PCR

Hybridization

Scanning
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Workflow CytoCheck ®

Sample collection
10 min

DNA extraction
30 min

PCR
2.5 h

Hybridisation
30 min

Washing
10 min

Evaluation
15 min

1 2 3

4 5 6
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CytoCheck ® - Microarray

� Print control
� Orientation control
� Hybridization control

� Internal PCR control
� External PCR control
� Universal and species probes

532 nm 635 nm

Green Channel (532 nm) Red Channel (635 nm)
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CytoCheck ® Evaluation
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Unequivocal Identification of 40 Species

media; sojapeptoneplantS. kunkeliiserumbovineM. bovis

media; sojapeptoneplantS. citriserumbovineM. bovirhinis

media, cellspoultryM. synoviaeserumbovineM. bovigenitalium

media, cellspoultryM. glycophiliumserum, cellsratM. arthritidis

media, cellspoultryM. gallisepticumserumbovine, caprine, ovineM. arginini

media, cellspoultryM. gallinarumserumbovineM. alkalescens

media, cellspoultryM. gallinaceumserumbovineA. vituli

media, cellspoultryA. laidlawiiserumbovine, caprineA. oculi

serumbovineU. diversumserumbovineA. morum

serum, cellsrabbit, ratM. pulmonisserumbovineA. modicum

serumswineM. hyosynoviaeserumbovineA. axanthum

serumswineM. hyorhinislaboratory personnelhumanM. salivarium

serumswineM. hyopneumoniaelaboratory personnelhumanM. pneumoniae

serumswineM. hyopharyngislaboratory personnelhumanM. pirum

serumswineM. floccularelaboratory personnelhumanM. orale

serumhorseM. eqhirhinislaboratory personnelhumanM. hominis

serumbovineM. canislaboratory personnelhumanM. genitalium

serumbovineM. canadenselaboratory personnelhumanM. fermentans

serumbovineM. californicumlaboratory personnelhumanM. faucium

serumbovineM. bovoculilaboratory personnelhumanM. buccale

Source of 
contamination

HostSpeciesSource of 
contamination

HostSpecies
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CytoCheck ® - Validation

� In compliance with Ph. Eur. 2.6.21 ‚Nucleic Acid 
Amplification Techniques‘ and the draft for the revi sed 
form Ph. Eur. 2.6.7 ‚Mycoplasmas‘ (September 2005)

� external, under GMP-conditions by Mycosafe
Diagnostics GmbH, Vienna (Prof. DDr. R. Rosengarten )

� Specificity

� Detection Limit

� Robustness

� Repeatability
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Specificity
Primer and Probe Design

16S rRNA 23S rRNAITS

fwd rev

ITS
(600 - 1.000 bp)

Cloning and sequencing of 41 Mollicutes species

Analysis of proprietary and public sequences

Experimental testing of 274 probes
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Specificity
Plasmids with Mycoplasma-ITS as Template

A. axanthum A. laidlawii A. modicum A. morum A. oculi A. vituli M. alkalescens M. arginini

M. arthritidis M. bovigenitalium M. bovirhinis M. bovis M. buccale M. bovoculi M. californicum M. canadense

M. canis M. equirhinis M. faucium M. fermentans M. flocculare M. gallisepticum M. gallinaceum M. genitalium

M. glycophilium M. gallinarum M. hyopharyngis M. hominis M. hyopneumoniae M. hyosynoviae M. hyorhinis M. orale

M. pirum M. pneumoniae M. pulmonis M. salivarium M. synoviae S. kunkelii / citri U. diversum negative control

A. axanthumA.laidlawiiA. modicum
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Specificity
Genomic DNA of Closely Related Bacteria

� Bacillus subtilis, Clostridium perfringens (Cp), 
Enterococcus faecium (Ef), Lactobacillus casei (Lc), 
Staphylococcus epidermidis (Se)

� 105 – 106 copies of genomic DNA

Cp Ef Lc Se nc

Amplification of ITS…

Gel

… but no detection

CytoCheck®
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Specificity
Sample matrices

099100

033EPOMAX 
production

02829Factor VIII 
production

03131Influenza 
production

01111FSME 
production

033Vero cells

01212QC production

01111QC research

SignalsPCR workedNumberSample Type
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Limit of Detection
(‚positive cut-off point‘)

� Photometrical quantified plasmids in cell
culture matrix

• for all 40 species

� CFU-determined cultures

• for A. laidlawii, M. orale, M. synoviae, M. 
pneumoniae, M. hyorhinis, M. gallisepticum, M. 
fermentans, M. arginini

� Preliminary results: < 10 CFU / ml
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CytoCheck ® at a glance

� Complete kit with DNA-chips and solutions 

� Detection of Mollicutes with a universal probe

� Identification of 40 Mycoplasma species at 
species level

� Comprehensive on-chip-controls and automated 
data analysis

� Rapid digital evaluation and report generation

� Integrated platform comprising consumables, 
scanner and software

� High specificity and sensitivity
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More information about the 
CytoCheck ® at

Hall A3, Booth 241/344 

Thank you for your attention!


